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 Learning Objectives
The Applied Project Management course provides you with a broad overview of professional project management in practice, on the one hand, and, on the other hand, with detailed insights into the most common and effective methods and approaches in project management. For this purpose, the course starts with a historical classification of project management as an independent discipline as well as basic definitions of projects, processes, project programs, and practical project areas. Since professional project management is often based on models from established standardization associations, you will learn about the most important national and international project management institutions as well as their approaches to certifications.
Building on this, the importance of the project context when choosing suitable methods and approaches in project management is explained. Firstly, tried and tested methods, such as stakeholder analysis, the Cynefin model, and organizational variants, come into play here. Secondly, you will learn the importance of managing employees in projects by being presented with typical roles, team processes, and pitfalls in communication. This is followed by a focus on standardized and agile approaches to project management. You will learn about the most relevant practical approaches (such as PRINCE2, IPMA, Scrum, and Kanban) and be able to weigh up and reflect on their advantages and limitations in a well-founded manner. Similarly, variants of standard and agile methods are presented and analyzed with regard to their suitability for specific project contexts. Finally, a number of the most effective methods for specific, selected project situations will be explained to you in detail. These include milestone planning, budgeting, analyzing project risks, and management reporting.



Unit 1—The Project Management Landscape

Study Goals
After completing this unit, you will be able to...
... explain the history of project management and its influence on the modern-day project management landscape.
... distinguish projects from other relevant terms, such as programs or processes.
... demonstrate and structure a variety of projects in practice.
… list the main international institutions for project management as well as opportunities for professional training in project management.


1. The Project Management Landscape
Introduction
If projects and project management are considered within a realistic operational setting, a seemingly endless spectrum of application fields and topics is inevitable: for example, construction projects, such as the building of Stuttgart’s new central station (“Stuttgart 21”) or the airport in Berlin are organized as projects in the same way as the planning and implementation of a soccer World Cup or the spin-off of a business unit as an independent company (e.g., Siemens Energy AG in 2020). Furthermore, over the past few decades of project management practice, a wide variety of focal points has come to the fore time and again: NASA’s Apollo project to plan and execute the first manned lunar landing in the 1960s focused on minimizing risk to the greatest extent and detailed planning and documentation. Software projects, such as the development of smartphone apps from around 2007 onwards, conversely, are characterized by the flexible management of requirements and the continuous incorporation of customer needs. Last but not least, project management has also established itself as an independent discipline in further education. The numerous courses and certifications offered by a wide range of national and international training providers, institutes, and universities reflect this.
In order to understand this diversity of project management in practice, as exemplified, and to be able to take a professional approach to the applied management of projects, it is important to analyze the overarching scope of project management in practice. In particular, the following questions must be clarified:
· What are current project management procedures and methods based on?
· How can other processes in companies be distinguished from projects?
· Which precise fields of application does project management cover?
· How can someone further specialize in project management nationally and internationally?

1.1  The History of Project Management
People have been involved in planning and executing large (and very large) projects throughout the world’s history. Examples include the construction of the pyramids or the Great Wall of China, the creation of the Panama Canal, the construction of the Eiffel Tower in Paris, and even flights into space and putting the first man on the moon. Although the history of humankind abounds with numerous examples of “projects” and such undertakings undoubtedly required targeted management, project management was not commonly referred to as an independent discipline until around the middle of the 20th century (Madauss, 2020, pp. 7-8). In this context, the “Manhattan Engineering District Project,” which included the construction of the atomic bomb in 1941, is often regarded as the starting point of professional project management. This project was particularly challenging because it required scientists and engineers from academic institutions, industry, and government to work closely together. This kind of interdisciplinary collaboration can still be seen in many projects today (especially in product development). Since then, it is possible to identify a large number of R&D projects and assign them to one or more stages of project management development (see figure).
Development Timeline for Project Management
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Source: Oliver Neumann, 2022, based on Litke, 2004; Hagen 2009, p. 39.
All of these stages are characterized by a different focus on the design of the projects of the time in question (Hagen, 2009, pp. 40-50). However, all of them have found their way into modern-day project management approaches, to a greater or lesser extent:
· Traditional, logical project management: from about 1945 to the 1960s, project planning and management activities were dominated by engineering and technical understanding, as the focus was primarily on technical innovations (such as the development of color television). At this stage, project management is considered to be highly mechanistic. Based on clear, unambiguously described project objectives, the project participants focused on creating and implementing rigid instructions and plans (e.g., construction plans), resource and cost plans based on the network planning technique and risk management methods. It is interesting to note that project management at this time did not yet include any specific organizational components, such as a specific organizational structure with a project leader, sub-project leaders and a project team. This led to these projects being substantially less efficient than they could have been.Network planning technique
The network planning technique is a method for analyzing, controlling, and monitoring project processes and procedures. The focus is on the timing and optimization of the project duration based on buffer times.

· Phase-oriented project management: starting around 1960, a phase-oriented approach to the management of projects based on the product life cycle concept began to emerge, primarily as a result of projects in the aerospace and defense industries. This basically divides the phases of a product into introduction, growth, maturity, saturation, and degeneration. Likewise, at this time, projects began to be divided into temporal episodes—usually preparation, designing, specification, realization, and operation—in order to further develop the standardization of project management in particular. Even modern-day project management is usually still strongly based on this kind of phase-based concept.
· System-oriented project management: during the 1970s, the trend toward system-oriented perspectives and design began in economics in general and in project management in particular. At times, the understanding behind this is the notion that psychosocial relationships between the people involved in or affected by the project have a significant influence on the success of the project. In addition, this was the first time that the project context/environment was included in management as a key success factor (Patzak & Rattay, 2004, pp. 29-34). Furthermore, in contrast to purely phase-oriented project management, iterative, repetitive project processes (e.g., the problem-solving process) were also implemented here for the first time.
· Agile, evolutionary project management: the latest stage of development in project management had become apparent by the turn of the millennium, if not before. Considering the context of constantly growing complexity and the dynamics of project proposals, flexible, agile process models and methods have found their way into the management of projects. All agile approaches are characterized by an incremental, iterative approach, as opposed to the rigid planning and forecasting of project processes at the beginning of the project. This is accompanied by an understanding that complex problems can rarely be solved with rigid planning and pre-planned “step-by-step” processes. In addition, it proved too inflexible in many projects to pursue the project objective defined at the start without adjusting this to take changing conditions into account. In some cases, these projects spanned periods of several years. Therefore, one focus of agile process models is the full inclusion and consideration of customer requirements, which can sometimes change over the project period. Although agile project management clearly originated in the IT sector and remains the standard there, these process models and methods are now more and more frequently seen in other areas as well.Agile
Agile translates as flexible and adaptable in the context of project management. The principles of agile working can be traced back to the “Agile Manifesto.” Common agile methods include Scrum or Kanban.

Self-Check Questions
1. From which decade onwards is project management commonly seen as an independent management discipline?
From the 1940s onwards
2. Please mark the correct statements with a cross.
· Agile project management is fundamentally based on rigid instructions and detailed plans.
· Agile project management is characterized by incremental, iterative procedures.
· Traditional, logical project management uses the network planning technique for the creation of schedules and resource plans, among other resources.
· Phase-oriented project management involves taking into account the constantly changing project environment and project context.

1.2  Definition of Projects, Programs, and Processes
A sound understanding of the definition of a project is essential for applied project management in practice, especially with regard to differentiating this from other, relevant terms and activities in companies. For example, a standardized product development process (PDP) is often anchored within product development projects in many companies. The project in question is then organized within this framework. In addition, companies often do not have just one project running at any given time; rather, a large number of projects usually exist simultaneously, and their content is often combined in project programs. Therefore, the definitions and distinguishing characteristics of projects, programs, and processes are to be examined below.

Projects
Despite project management’s history spanning just under a century, there are still a wide variety of definitions for the term “project,” as no internationally uniform definition has yet become established. Therefore, the following table briefly presents the definitions most frequently used in practice (for a detailed literature analysis of definitions of the term “project,” see, among others, Madauss, 2020, pp. 47-53).
	Project Definitions (Selection)

	Source
	Definition of a project

	German Institute for Standardization (DIN)
	A project is a “plan that is essentially characterized by the one-off nature of its conditions in their entirety, such as objective setting, time, financial, personnel, or other limitations, demarcation from other projects and project-specific organization.” (DIN 69901-1)	Comment by Editor: No EN version of this standard appears to be available

	Project Management Institute (PMI)
	“A project is a temporary endeavour [sic.] undertaken to create a unique product or service.” (Project Management Institute, 2017, p. 4)	Comment by Editor: Left in EN as per original document; spelling left as in original to EN-US

	International Project Management Association (IPMA)
	“A project is a unique, temporary, multidisciplinary and organised endeavour [sic.] to realise [sic.] agreed deliverables within predefined requirements and constraints.” (GPM, 2016, p. 29) 	Comment by Editor: Official translation taken from here: https://www.ipma.world/programme-not-just-big-projects/#:~:text=A%20project%20is%20a%20unique,within%20predefined%20requirements%20and%20constraints.

	Office of Government Commerce (OGC)
	“a temporary organisation [sic.] that is created for the purpose of delivering one or more business products according to a specified business case.” (Axelos, 2017, p. 8)	Comment by Editor: Official translation taken from e.g. here https://www.prince2.com/uk/blog/project-vs-programme#:~:text=PRINCE2%20defines%20a%20project%20as,designed%20to%20last%20very%20long


Source: Oliver Neumann, 2022.
In the different project definitions, it can be seen that certain characteristics occur in almost all publications (e.g., time limit), while others are only found in isolated cases (e.g., special organization, participation of many people). To ensure a common understanding of projects, a project definition based on “must-have” and “can-have” characteristics is used, which is shown in the following figure and explained below.
Project Definition Based on “Must-Have” and “Can-Have” Characteristics
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Source: Oliver Neumann, 2022.
The obligatory “must-have” characteristics of a project include, first, a time limit. Projects always have a defined start and end time. Among other aspects, this feature represents a central way in which projects are differentiated from the routine tasks of the company, which are generally not subject to a time limit (e.g., the procurement of components for manufacturing). Secondly, projects represent a one-off special task. The outcome of a project is always a unique product, service, or another one-off result. This characteristic is accompanied by the objective orientation of projects. All projects have an objective clearly outlined and documented in the project start letter (“project charter”). This objective (e.g., the introduction of new software, a product development, or the construction of a new factory building) has a certain element of novelty to it; therefore, it is not one of the routine activities of the company. Third, each project has a specific organizational structure. Since projects deal with special tasks, a secondary organization is generally implemented, such as in the form of a staff unit or matrix organization. The advantage of the secondary organization for projects is, among other things, that it can be dissolved after the completion of the project without changing the basic structure of the company (e.g., without changing its functional division into development, purchasing, manufacturing, and sales departments).Secondary organization
Secondary organizations are cross-hierarchical organizational units that are used to solve interface and complex problems and are implemented on a temporary basis, complementing the underlying structure of a company (primary structure).

In addition to the mandatory project characteristics, there are a number of “can-have” features that apply to many, but not necessarily all, projects. This can also include interdisciplinarity. Projects often require expertise from different areas of the company. Project members collaborate across departments. In some cases, members external to the company are also integrated into a project, such as employees of suppliers, customers, or development partners. Additionally, many projects have to deal with limited resources. Most of them have a predefined budget and are to be implemented with a predefined staffing capacity within a limited period. The assignments worked on in projects are sometimes also characterized by a high degree of complexity. The individual tasks have many dependencies on each other, on the project or on the corporate environment. In addition, there is a high level of dynamism, meaning that content and dependencies can change frequently (e.g., in agile software development projects).

Programs
A (project) program is a set of content-related individual projects that pursue an overall, sometimes strategic objective. They are formed to achieve a specific objective or several sub-objectives in the company (e.g., all development projects in the area of artificial intelligence). The central motivation for creating project programs is that this generates greater benefits for the company than independently implementing of individual projects. A project program can also be interpreted as a major project that—like any other project—is limited in time, pursues a defined objective, and is allocated a specific budget. An example of a project program is the collaborative development of a complex deliverable composed of several individual projects, such as a construction project. Project program management aims to “coordinate these various, relatively independent projects, align priorities, and allocate all resources, such as labor and finances, accordingly” (Kuster et al., 2011, p. 9).
Relationship Between the Individual Project, Project Program, and Project Portfolio
[image: ]
Source: Oliver Neumann, 2022.
As shown in the figure above, there is another level, namely the entire overarching project landscape in the sense of a project portfolio. A project portfolio is considered to be the “overarching view of all planned, approved and ongoing projects, and programs of a company…” (Seidl, 2011, p. 6). Sometimes the terms “project map,” “project landscape,” “project compartments,” or “project bundles” are also used to refer to a project portfolio. Strictly speaking, the use of the term “portfolio” in this context is not always justified from a scientific point of view. A portfolio actually has two dimensions, one of which can be influenced easily (endogenous component), and the other which is more difficult to influence (exogenous component). However, this two-dimensionality is only to be seen in project portfolios in certain instances, for example, by classifying them into the dimensions “importance of the project” and “status in the project” (Stöger, 2019). Ultimately, a two-dimensional project portfolio does not emerge until after the project evaluation and prioritization phase. In contrast to a project program, a project portfolio has no time limit, no defined allocation of resources, and it does not pursue an overall project objective. Therefore, the structures created for the management of project portfolios are also of a long-term nature, i.e., they are usually part of the primary organization. Conversely, project management and program management have “tent structures,” i.e., they are taken apart after the project is completed. An aspect they have in common with the project program is that, even when projects are combined into a project portfolio, the intent is to generate greater benefits than when viewed individually. In this context, project portfolio management encompasses all the tasks involved in planning and prioritizing, approving, and controlling a project portfolio.

Processes
In practice, there is often confusion or unclear delineation of another important term related to projects, namely “process.” In general, a process can be defined as a “frequently repeated, rather sequential chain of activities, where the initial situation as well as the desired result are defined and the required measures are categorized or specified” (Patzak & Rattay, 2018, p. 21). For example, the procurement of a part from a supplier, the processing of a shipping order, the manufacturing of an automobile, or the hiring of new employees are typical internal company processes. Often, processes are also referred to as routine tasks/processes or repetitive tasks such as “operational work.” In practice, a distinction has been established between primary core processes and secondary, supporting management processes (“business processes”), which is derived from Michael Porter’s value chain model (Porter, 1985). The core processes include marketing, manufacturing, and logistics processes. Supporting processes are, for example, personnel, finance, investment, and information processes. To fully describe a process, the following points must be covered, at a minimum:	Comment by Editor: NB typo in source
· The activity or task that triggers the process and the activity or task that completes the process must be clearly defined.
· The activities to be listed are shown in a flow chart and are usually structured according to SIPOC (supplier-input-process-output-customer).
· The individual activities are put into the most efficient and effective sequence.
· The responsibilities for each process step are clearly documented.
Companies focus on processes, i.e., standardized procedures in the aim of effectively coordinating cross-departmental tasks (e.g., between purchasing, development, and manufacturing). This also assists in avoiding a large number of isolated solutions that are not coordinated with each other in different areas of the company (e.g., when projects are to be managed both in business area A and in business area B, which is organizationally separate from business area A).
There are some clear delimiting factors between processes and projects: processes are continuous, so they do not have a defined end. Project work, on the other hand, ends as soon as the project objective has been achieved and the project is completed. Furthermore, processes are recurring, i.e., the activities and procedures are carried out in the same or very similar way again and again. Projects, on the other hand, are unique and are not repeated in exactly the same way.
The fact that projects are often embedded in processes is of central importance for professional project management on a day-to-day basis. The following example of product development illustrates this: since numerous companies are constantly developing new products, many have defined an independent product development process (PDP). This represents the basic, sequential procedure and the activities necessary for the development and manufacturing (and, in part, the distribution) of a product. This includes an array of tasks, including the construction of various prototypes (samples) or measures to mitigate risks during development (e.g., by using an FMEA). The objective of this kind of process is primarily standardization, which ensures that—as far as possible—all product developments meet certain quality requirements. Furthermore, process standards usually document the most cost- and time-efficient approach. However, the PDP often represents a “maximum” requirements list for product development activities. If a specific product with individual characteristics is then developed (e.g., a new automobile or a new dishwasher), this unique undertaking, in turn, would be a project.
For the sake of completeness, it should be mentioned that the reverse also occurs in project management practice, in that the processes are embedded within projects, known as “project processes” (Project Management Institute, 2017). This fact demonstrates that project management tasks can also be recurring, such as documentation, project controlling, or reporting. Therefore, they run as ongoing processes with dedicated tools and methods within projects.
Self-Check Questions
1. What are the defining “must-have” characteristics of projects?
Time limit, one-off special task, specific organization

2. Please mark the correct statements with a cross.
· A project program represents an overview of all planned, approved, and ongoing projects within a company.
· The obligatory “must-have” characteristics of a project include a time limit and the novelty of the assignment.
· Projects have a large overlap with processes in terms of their definition.
· A project portfolio represents an overview of all planned, approved, and ongoing projects of a company.

3. Please mark the correct statements with a cross.
· A process includes recurring assignments.
· A process is a sequential chain of activities.
· A process can be embedded in projects.
· A process always refers to a unique special task.

1.3  Areas and Examples of Modern-Day Projects
One challenge for project management is dealing with project diversity, i.e., the many different kinds of projects that need to be managed. It is only possible to make decisions about the appropriate use of suitable project management methods and process models, as well as the focus of project management, when the specific application areas of a project are known. Projects can be classified and differentiated from one another according to many criteria, including industry, location, content, investment stage, degree of repetition, customer, project duration, and process reference (Gareis & Stummer 2006, p. 61 ff.). This includes, for example, the degree of innovation of a project, i.e., whether a solution is created from known components or basic research is conducted in an area (e.g., on synthetic fuels, or eFuels, or edutainment in the educational sector). Many projects can also be differentiated from others by their size and duration. Thus, there are projects with a small budget as well as others with a cost framework of several billion euros (e.g., Stuttgart 21). Last but not least, the importance of the project to the company also plays a central role in project management. Strategically important projects, such as a merger with another company, require different management tools than “business as usual” projects that have already been carried out in a similar form (e.g., the annual planning and execution of attendance at a trade show). However, the classification of projects according to their content is of particular importance for project management. In terms of content, a distinction can be made between the four project areas shown in the figure below.
Application Areas of Project Management
[image: ]
Source: Oliver Neumann, 2022, based on Möller & Dörrenberg, 2003, p. 5.
To better understand these project areas, some prominent examples from the recent press are illustrated below for the major categories.
Investment project: “construction of Tesla’s Gigafactory Berlin-Brandenburg“
	“Gigafactory Berlin-Brandenburg is Tesla’s first manufacturing site in Europe and our most modern, sustainable, and efficient factory. When completed this year, we will manufacture hundreds of thousands of Model Ys and millions of battery cells here.”
Source: Tesla Germany GmbH (2022)
“The construction costs were 1.065 billion euros. Construction was scheduled to start in the first quarter of 2020. (...) On March 22, 2022, the first vehicles manufactured in the factory were handed over.”	Comment by Anne Pabel: Here, we did not use € since this was within a quotation.
Source: Wikimedia Foundation (2022)



Organizational project: “organization of the 2024 Summer Olympics in Paris”
	“The Paris 2024 Organising Committee for the Olympic and Paralympic Games is responsible for planning, organizing, financing and delivering the Olympic and Paralympic Games in Paris in 2024, in accordance with the Host City Contract signed by the IOC (International Olympic Committee), CNOSF (French National Olympic and Sports Committee) and Paris City Council.
Paris 2024 was established in January 2018 and is chaired by Tony Estanguet (three-time Olympic champion and IOC member). It is run by an Executive Board, which brings together all the project´s founding members, namely the CNOSF, Paris City Council, the French State, the Ile-de-France region, CPSF (French Paralympic and Sports Committee), Métropole du Grand Paris, Seine Saint Denis departmental council and representatives from the towns and cities involved in the Games.
Paris 2024 now employs more than 200 people from around 10 different countries.”
Source: Paris 2024 Organizing Committee (2022)



R&D project: “development of a COVID-19 vaccine by BioNTech”
	“BioNTech is a globally focused next-generation immunotherapy company based in the heart of Europe. Our commitment aims to realize the full potential of novel therapies for cancer and infectious diseases. Following the outbreak of the COVID-19 pandemic, we used our extensive mRNA toolkit, drawing on our decades of experience in mRNA technology and our profound understanding of the immune system, in the aim of accelerating the response to the unresolved medical requirements of the pandemic.
We launched a unique clinical development program for a COVID-19 vaccine, called Project Lightspeed, in January 2020. Through collaborations with our partner companies Fosun Pharma and Pfizer, we expanded our approach globally in March 2020. Together with our partners, our commitment aims to develop and test potential vaccines against COVID-19 in accordance with high ethical standards and sound scientific principles. The safety and well-being of vaccinated individuals are always our top priority.
... After a thorough review of the preclinical and clinical data from the Phase ½ trials and in consultation with global regulatory authorities, BioNTech and Pfizer decided to advance their lead vaccine candidate into a Phase 2/3 trial. This global study plan includes approximately 44,000 subjects aged 12 years or older from a diverse population, taking into account ethnic minorities as well as high-risk groups. The study is being conducted in approximately 154 clinical trial sites around the world, including trial sites in Germany, the U.S., Argentina, Brazil, Turkey, and South Africa. …
On December 2, 2020, BioNTech and Pfizer received provisional approval from the U.K. Medicines & Healthcare Products Regulatory Agency (MHRA) for the emergency use of their COVID-19 mRNA vaccine. In addition, emergency approval for the U.S. was granted on December 11, 2020.”
Source: BioNTech Manufacturing GmbH (2022)




Self-Check Questions
1. Please mark the correct statements with a cross.
· The construction of an airport is an example of an R&D project.
· The strategic realignment of a company including the introduction of a new organizational structure represents an example of an investment project.
· The purchase of a company is an example of an investment project.
· A project for the realization of a major sports event (e.g., ice hockey world championship) is an example of an organizational project.

1.4  International Project Management Institutions
As has already been explained, project management has a far-reaching history. Various national and international institutions have also become established since project management has been recognized as a discipline in its own right and has been continuously developed and thus professionalized. They have developed and issued standardized procedures, methods, and regulations for the management of projects. Typically, the standards of these institutions contain (a) definitions of important technical terms, (b) holistic process descriptions of assignments, methods, and process models in project management, (c) detailed descriptions of methods, and (d) recommendations for the organizational anchoring of project management as well as the definition of necessary roles (Hagen, 2009, pp. 54-55). These standards and norms are intended to ensure that various aims are met, particularly in the case of complex project objects (e.g., a high number of project participants, such as employees of the company in question or of suppliers). They include that all possible aspects are taken into account in the project, that project management is in harmony with the company’s quality management system, and that employees who carry out several projects with the same standard progress along the learning curve. On the other hand, however, standard models in project management also harbor the risk that the standards are processed “mindlessly” without resulting in any real added value for the specific project or the company, or that excessive documentation requirements make the project less efficient, for example, if the standard does not fit the company’s framework conditions (Bergmann & Garrecht, 2021, p. 318).
The most important international project management institutions and their central standards are illustrated below. In addition to providing an overview of the characteristics of each, this helps, above all, to provide an initial balance of arguments so that companies can decide for or against a particular standard.
Project Management Institute (PMI)
Probably the most important project management institution in the world is the Project Management Institute (PMI®), which had a total membership of over 650,000 in 2022 (PMI, 2022a). This professional association, based in Pennsylvania (USA), was founded in 1969 and is considered an expert association of which only individuals can be members. The PMI’s stated objective is to make project management essential to achieving overall business and corporate objectives (PMI, 2022b). In addition to a number of norms and standards, such as the “Practice Standard for Scheduling” or “The Standard for Program Management,” the “PMBOK® Guide” (A Guide to the Project Management Body of Knowledge) forms the central standard of the Project Management Institute. This is identified as follows: “The PMI defines the Project Management Body of Knowledge (PMBOK) as a term that describes the knowledge within the profession of project management. The Project Management Body of Knowledge includes proven traditional practices that are widely applied as well as innovative practices that are emerging in the profession. The body of knowledge (BOK) includes both published and unpublished materials” (Project Management Institute, 2017, pp. 1-2).	Comment by Editor: "The" is not included in the original quote in the source text, but as the PMI itself uses "the" with its name on its website, I think this needs to be added here
The PMBOK® Guide is currently in its sixth (2017) and seventh (2021) editions. Since both are being used today and are also considered in parallel for certifications, the structure of both versions will be briefly discussed: the sixth edition of the PMBOK® Guide describes a holistic project management approach based on two dimensions (Project Management Institute, 2017): (1) process dimension (“process areas”): the entire project management process is divided into five sub-processes: initiation, planning, execution, monitoring & controlling, and closing. (2) Knowledge areas: across the process steps mentioned, a total of nine knowledge areas are defined that are considered relevant for project management and are applied to varying degrees in the five sub-processes. These are integration management, scope management, schedule management, project cost management, project quality management, project resource management, project communications management, project risk management, and project procurement management.	Comment by Editor: As taken from http://faspa.ir/wp-content/uploads/2017/09/PMBOK6-2017.pdf	Comment by Editor: As taken from http://faspa.ir/wp-content/uploads/2017/09/PMBOK6-2017.pdf
In the seventh edition of the PMBOK® Guide, the strict process orientation of project management has been dissolved in favor of a principle-focused orientation. This is intended to provide the framework for successful and effective project management. A total of 12 principles of project management have been defined, which include “create a collaborative project team environment,” “focus on value,” and “demonstrate leadership behaviors” (Project Management Institute, 2021, p. 23). In addition, according to the seventh edition of the PMBOK® Guide, performance domains, such as stakeholder, team performance, planning, and project work, function as focus areas that are of particular importance for achieving project outcomes (Project Management Institute, 2021, p. 7).	Comment by Editor: As taken from PMBOK 7	Comment by Editor: As per PMBOK 7
The advantages of the PMBOK® Guide include its process orientation and the fact that the necessary inputs, tools, techniques, and output/results are defined for each process. Weaknesses include, for example, that the PMBOK is (much) too complex for small project proposals (Nash, 2002, pp. 2-3).
International Project Management Association (IPMA)
With around 70 member associations, the International Project Management Association (IPMA) is the world´s second-largest project management institution. This sees itself as an umbrella organization and was founded in 1965. The German Association for Project Management (GPM) is one of the member associations of the IPMA (GPM, 2022a). In this context, the IPMA is—similar to the other project management institutions—“active in the areas of certification, publications, awards, as well as research and development, education and training, and standards in project management” (GPM, 2022a). The IPMA’s central project management standard is the Individual Competence Baseline (ICB), which has been available in version 4.0 since 2015. Unlike the PMI’s PMBOK® Guide, the focus here is not on project management processes, but on the competences required to successfully manage projects. In this context, the “three domains of project management, program management, and portfolio management address in detail the fields of competence ‘practice’, ‘people’, and ‘perspective’” (GPM, 2022a).

Office of Government Commerce (OGC)/Axelos Ltd.
From the end of the 1980s, another important project management institution developed in the UK, the Office of Government Commerce (OGC). As the name suggests, this is a public administration institution, not one that originated in academia or free enterprise. The OGC’s most important standard is PRINCE2®, which is sometimes also “referred to as the ´de facto standard´ for project management in the UK” (Hagen, 2009, p. 67). PRINCE stands for “Projects in Controlled Environments” and was originally developed specifically for central government IT projects, under the name PRINCE. In 1996, PRINCE was superseded by PRINCE2® and extended its applicability to all project types and styles. PRINCE2® is now understood as a flexible project management system. Today, the standard is published by the British company Axelos Ltd. And is embedded in an extensive training and certification offering (Axelos Ltd., 2022).
PRINCE2® consists of basic principles, themes and processes of project management and is thus —similar to the PMI’s PMBOK—a process-oriented project management method. The stages include starting up a project, initiating a project, managing stage boundaries, controlling a stage, and closing a project. Themes according to PRINCE2® include organization (Who?), business case (Why?) and risks (What if?) (Timinger, 2017, pp. 22-24).	Comment by Editor: As per https://www.prince2.com/uk/prince2-processes
International Organization for Standardization (ISO)
The International Organization for Standardization (ISO), which represents an association of national standardization institutions, is a standardization organization that is also very well known outside the field of project management. It defines internationally valid norms, which are then adopted by national institutes, such as the German Institute for Standardization (DIN) (Hagen, 2009, pp. 64-65). The central ISO norm for project management is ISO 10006. At its core, it represents a specification for quality management in projects and can be understood as a reference model, since it can be applied regardless of the size, type, or complexity of the project. The norm deals with the categories of procedural processes (in the sense of the central project management processes), work instructions in the form of descriptions of the processes, and other documentation of the outcomes of the individual stages and project steps (Steig, 2004, p. 2).
German Institute for Standardization (DIN)
In the German-speaking world, the German Institute for Standardization (DIN) also deals with project management through various norms. The most important DIN standards for project management are the 69900 (network planning technique), 69901 (fundamentals, process models, methods), 69902 (resource management), 69905 (project execution) and 69909 (multi-project management) series of standards. They all contain definitions of important terms and methods, such as project, work breakdown plan (project structure plan) or from the areas of network planning technique or cost and performance. DIN also suggests differentiating projects into the phases of initialization, definition, planning, control, and completion.	Comment by Editor: These don’t appear to be available in EN online
Scrum.org and Scrum Alliance®
In the field of agile project management, the organizations Scrum.org and the Scrum Alliance have established themselves as important standardization organizations. Scrum.org calls itself the “Home of Scrum” (Scrum.org, 2022a), as it was founded by Scrum co-developer Ken Schwaber. The organization focuses on providing training and certification in Scrum with the help of several hundred Professional Scrum Trainers, who have extensive knowledge and practical experience of running Scrum projects (Scrum.org, 2022a).Scrum
Scrum is one of the most widely used methods of agile project management. It is characterized by close, recurring integration of the customer into the project and an iterative approach to project management.

With more than 400,000 members, the Scrum Alliance is particularly concerned with the further development and establishment of Scrum as a method of project management in the context of the “agile movement” in industry (Scrum Alliance Inc., 2022a). The main focus of the organization is on standardized certifications, for example as Scrum Master, Scrum Agile Coach, Scrum Product Owner, or Scrum Developer.

Self-Check Questions
1. Which project management standard is published by the Project Management Institute?
A Guide to the Project Management Body of Knowledge (PMBOK Guide) (version 6 and version 7 are currently in use)
2. Please mark the correct statements with a cross.
· The IPMA’s central project management standard is the Individual Competence Baseline (ICB).
· The PRINCE2® standard has its origins in the aerospace industry.
· For agile project management, Scrum.org and the Scrum Alliance are among the most important standardization and certification institutes.

1.5  Options for Further Specialization and Certification
As presented in the previous section, there are different project management standards, which are published by the various project management institutions and differ in certain focal points (e.g., processes or expertise). All these institutions, as well as third-party providers, offer certifications for the standards in question to enable individuals to achieve further specialization in the process models and methods of project management in question. In some cases, certain companies also require individuals to provide proof of such certifications so they can manage projects of a certain category. The most important certification options will be presented below.
The PMI
The PMI offers different options for certification in the process model and knowledge areas of the PMBOK® Guide, according to the candidates’ level of knowledge or area of application. The following training courses are among the most important of these (PMI, 2022c):
· CAPM©—Certified Associate in Project Management: basic certification for people working on projects.
· PMP©—Project Management Professional: certification for project managers who can demonstrate experience in managing projects.
· PgMP©—Program Management Professional: certification for managers who lead several complex projects and are responsible for their strategic and economic objectives.
· PfMP©—Portfolio Management Professional: certification for managers who manage and are responsible for entire portfolios.
Certification under the PMI is undertaken by means of a sometimes very extensive multiple-choice test (e.g., four hours for PMP), where no support resources are allowed.
The IPMA
The IPMA certification system is based on four levels, which build on each other in terms of content. The focus is more on traditional project management and less on agile process models (GPM, 2022b):
· IPMA Level D—Certified Project Management Professional (GPM)©: basic certification for people working on projects.
· IPMA Level C—Certified Project Manager (GPM)©: certification for project managers working on projects of limited complexity.
· IPMA Level B—Certified Senior Project Manager (GPM)©: certification for project managers working on complex projects.
· IPMA Level A—Certified Project Director (GPM)©: certification for managers of important portfolios at an organization.
Most training consists of multiple exams, both oral and written. In addition, proof of transfer, project experience reports, or project study papers must sometimes be submitted for successful certification. “IPMA certification is about demonstrating existing and applied expertise. In this way, the IPMA differs significantly from the other certification models, which are very process-oriented and designed to apply a defined framework” (Kuster et al, 2019, p. 52).
PRINCE2
To enable individuals to further specialize in PRINCE2®, Axelos Ltd. offers the following three levels of certification for PRINCE2® in addition to other training courses (e.g., in the area of service management) (Axelos Ltd., 2022). These are examined by means of multiple-choice tests in which aids (open book) are allowed:
· PRINCE2© Foundation: basic certification for project managers.
· PRINCE2© Practitioner: certification that builds on the basic certification and includes working on practical case studies.
· PRINCE2© Agile Foundation & Practitioner: two-level certification for agile project management within the framework of the PRINCE2© method. Firstly, this includes basic knowledge of the application of PRINCE2© Agile and, secondly, the implementation of practical case studies.
Scrum
The best-known training courses in the field of Scrum (agile project management) are offered by the two organizations Scrum.org and the Scrum Alliance. The core of Scrum.org’s training program includes the following two areas (Scrum.org, 2022b):
· Professional Scrum Master I-III: three-step certification program to become a Scrum Master.
· Professional Scrum Product Owner I-III: three-step certification program to become a Product Owner.
In addition, Scrum.org also offers training on Scrum with Kanban or agile leadership.
The Scrum Alliance’s training offering for project management users, in turn, includes the following three focal points (Scrum Alliance Inc., 2022b):
1) Certified Scrum Master,
2) Certified Scrum Product Owner, and
3) Certified Scrum Developer.
In addition, certifications are also offered for a target audience who would like to become Scrum trainers themselves. These are “Certified Scrum Trainer,” “Certified Enterprise Coach,” and “Certified Team Coach.”

Self-Check Questions
1. Please mark the correct statements with a cross.
· Level A, B, C, and D are certification programs for PRINCE2®.
· Project Management Institute exams are usually multiple-choice tests lasting several hours.
· The Scrum.org and Scrum Alliance organizations offer special training for both users and trainers.

Summary
Project management can look back over a history spanning almost 100 years and has been continuously developed as an independent management discipline since the 1940s. New aspects (e.g., special features of software development projects or the phase-based orientation of project management analogous to product life cycles) have been integrated into project management models.
Obligatory characteristics of projects include the fact that they are limited in time, have a new one-off task as their content, and have a specific organizational structure. As a result, they can be clearly distinguished from corporate processes, such as issuing an invoice, since processes are recurring and permanently anchored in the corporate organization, as some of their characteristics.
The most common project examples in practice include investment projects, such as the construction of the new central station in Stuttgart, organizational projects, such as the organization of the Summer Olympics or Winter Olympics, research and development projects, e.g., the development of the Covid-19 vaccine in 2020, and service projects, e.g., in the field of health promotion for disadvantaged young people.
Professional project management is also promoted by internationally active project management institutions. The best known include the Project Management Institute (PMI), the International Project Management Association (IPMA), and the Scrum Alliance. All these institutions publish standards and norms in the field of project management, which describe processes, methods, and expertise in projects in detail and illustrate best practices. Furthermore, extensive certification and training programs are also part of the project management institutions’ offerings.


Unit 2—The Project Context

Study Goals
After completing this unit, you will be able to...
... analyze the complex project environment and assess its influence on the derivation of project objectives.
... characterize different project types and categories and be able to assess their relevance depending on the project context.
... critically evaluate the advantages and disadvantages of different organizational models for project management in companies.
... identify the importance and relevant content of project culture for project success.

... apply key methods and concepts for managing project staff and be aware of selection criteria for them.
2. The Project Context

Introduction
When the container ship “Evergiven” blocked the Suez Canal for six days in March 2021, leading to an unprecedented blockage in the way of numerous other container ships that also wanted to pass through the Suez Canal, the uncertainty and volatility of global supply chains were demonstrated to striking effect. The bottlenecks in goods transported from Asia to Europe, such as laptops, foodstuffs or even decking boards and awnings, were still noticeable months after the Evergiven had been towed free. But this event also had a serious impact on procurement and product development projects. For example, prototypes (product samples) could not be built on time or components could not undergo technical testing on schedule. In addition, the prices of components that were still available rose rapidly, causing the development costs of projects to soar.
Furthermore, if we look at large construction and infrastructure projects, such as the construction of the Elbphilharmonie concert hall in Hamburg, the new train station in Stuttgart or the second main line of the “S-Bahn” urban train system in Munich, it becomes clear that such projects have to take into account a very large number of project participants and project stakeholders, who sometimes have conflicting interests. These include not only the clients of the project (e.g., Deutsche Bahn), but also state and city governments, suppliers, investors (e.g., banks), residents of the affected city, or environmental protection organizations.
These prominent examples are intended to illustrate that, in practice, projects and the management of projects are almost invariably confronted with complex and dynamic framework conditions. Therefore, no “one-size-fits-all” project management solution exists. Rather, as explained below, the project management process models, methods and, above all, the tools chosen to manage the project staff must be adapted (“customized”) to…
· ... the real project situations in the form of the complex project environment,
· ... what the project is intended to achieve (project objectives),
· ... the specific project type as well as
· ... the organizational and cultural framework.

2.1 Analysis of The Environment and Project Objectives
If project management is to be carried out professionally, it is essential to understand the environment in which projects are embedded. This is necessary, for example, so that the right process model (agile, traditional, or hybrid) can be chosen. The VUCA model, which is also used in other areas, can be used as a method of project environment analysis. It describes in quite general terms the complexity of the social, but also economic, world and can contribute to the analysis of the project environment in the following way:
· Volatility: project managers must assume that both the number and frequency of changes in project conditions or objectives will increase. A high degree of fluctuation and swift changes are, therefore, to be expected in projects. This may relate, for example, to customer requirements that evolve over the period of the project. Another example is product development projects that may have to be modified in terms of content if a competitor launches a similar product earlier or new competitors suddenly offer services that can serve as a substitute (e.g., Airbnb offering overnight accommodation). In addition, a change in corporate strategy (e.g., avoiding CO2 emissions) can also trigger a change in project objectives.
· Uncertainty: project changes usually happen suddenly and unexpectedly. Disruptive events are often mentioned in this context, e.g., when entire markets are created anew, such as happened with digital photography or the introduction of the smartphone. Within projects, this occurs, for example, with sudden delivery difficulties or quality problems on the part of suppliers.
· Complexity: the factors influencing projects are usually diverse and interdependent. This is the case, for example, when both deadlines and the specified budget have to be met or requirements of different stakeholders (e.g., customer benefits and the ability to manufacture such a product in a factory) have to be considered at the same time.
· Ambiguity: a lot of content in projects has multiple meanings or can be interpreted in different ways. In this respect, ambiguity arises primarily when information is missing, contradictory, or too inaccurate. Especially with large projects, such as the restructuring of a company, a large number of different departments, especially top management, are affected over a long period and must be informed about the content of the project in question. This can often result in contradictory and/or missing information.

Stakeholder Analysis
Another very helpful analysis of the project environment is stakeholder analysis within projects. Stakeholders are all the people and institutions that are actively involved in the project or are directly or indirectly, positively or negatively affected by it. An example would be a project to build wind turbines. The residents of the region where the turbine is to be built represent a stakeholder who, in case of doubt, will be negatively affected by the construction, i.e., the project outcome (e.g., because of the risk of noise pollution from the wind turbine). On the one hand, internal project stakeholders can be identified, such as project staff, managers, the works council or the company owner. On the other hand, there are also external stakeholders such as the customers of the project outcome, clients, suppliers, shareholders, society, residents, the government, or banks.
The central task of a project manager is to understand, quantify, and document the needs and expectations of these stakeholders. To do so, these stakeholders need to be identified and analyzed. If this task is performed inadequately, there is a risk that stakeholders will negatively influence the project, e.g., by changing its objectives or integrating new objectives into the project. Accordingly, a lack of stakeholder management generates the danger of unforeseeable risks. Therefore, experience has shown how useful it is to classify stakeholders with regard to the dimensions of “potential influence on the project” and “interest in the project” on the basis of an evaluation matrix (see figure).
Stakeholder Analysis
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Source: Oliver Neumann, 2022
This creates four idealized, typical stakeholder categories: stakeholders with a high level of interest in and a high degree of potential influence on the project (A) can, for example, have a significant impact on the course of the project by reducing the project budget or withdrawing employees. It is, therefore, advisable to connect this group of stakeholders closely to the project (e.g., by regularly providing them with information on the project status) and to establish constructive and effective cooperation.
Stakeholders who have a high level of interest in but a rather low degree of influence on the project (B) need ongoing information and, if necessary, special measures so that they see that their interests are being considered.
Heads of department from a different specialist department that is not affected by the project (e.g., because a new IT infrastructure is only being introduced in a specific specialist department) usually belong to stakeholder category (C), who have high potential influence, but very little interest in the project. Their influence is considerable because they can demand budget for their own activities within their specialist department via the company’s management, which could then in turn be deducted from the project. This poses considerable risks for a project.
Stakeholders with little influence or interest in the project (D) are unlikely to become an issue for project activities and unlikely to need to be actively managed. It is, therefore, sufficient that they are observed from a project perspective (“monitoring”) to see whether their interest and/or influence changes during the course of the project and they fall into one of the other stakeholder categories.

Project Objectives
In principle, a project is always considered successful when the objectives of the magic triangle (see figure) have been achieved.
Spectrum of Project Objectives
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Source: Oliver Neumann, 2022
Traditionally, all projects aim to achieve a minimum requirement in terms of the quality of the product to be created or the expected project outcome, while at the same time adhering to a cost framework (e.g., project budget and/or product costs) and deadlines (especially for the completion date). Realistically, this three-way division in practical project management now reflects an oversimplified objective. Rather, project objectives also include, above all, ensuring customer satisfaction (especially in projects with external customers) or the satisfaction of the relevant project stakeholders (e.g., also the satisfaction of the project team), along with the preventative elimination of potential risks and the complete fulfillment of the project scope. This latter point also includes, for example, the achievement of any sales objectives associated with the project, as well as compliance with the specified scope of the project resources (e.g., number of employees working for the project or duration of the use of test laboratories or test equipment).
In general, all of these project objectives should always be analyzed to see if they contain active wording and meet the requirements of the SMART rule:
· Specific: with regard to the intended objective, it is essential to describe the situation that should arise when the objective is achieved in as much detail as possible and in a way that everyone can understand. For organizational projects, a specific objective might be as follows: “the anniversary celebration with all employees has been carried out.”
· Measurable: the criteria indicating that an objective has been achieved must be formulated clearly and without room for interpretation. These can be quantitative criteria (e.g., number of units, money, or time) or qualitative criteria (e.g., successful project completion).
· Achievable: the project team, including project management, must have the professional and/or disciplinary expertise to actually influence the objective.
· Realistic: project objectives should be ambitious, but achievable under the given circumstances (e.g., budget and schedule constraints). Developing a new automobile in less than two years is not a realistic objective.
· Time-bound: the final, important characteristic of good project objectives is scheduling. It should clearly reflect when exactly an objective achievement is measured (e.g., 31 December of a particular year).
In addition to project success based on the magic triangle as a project objective, successful project management is sometimes pursued as an objective in practice. Practical indicators for successful management are, on the one hand, the selection of the right methods and process models for the project (see section “Finding the right approach—selection criteria) and the corresponding documentation. On the other hand, the situational choice of the appropriate leadership style and tools (see section “The Role of Employees and Team Leadership”) plays an essential role in project management success.
Self-Check Questions
1. According to which two criteria should stakeholders of a project be analyzed?
(a) (potential) influence on the project and (b) interest in the project
2. Please mark the correct statements with a cross.
· When analyzing the project environment, one of the factors that needs to be considered is the uncertainty and ambiguity of the project context.
· Project stakeholders are basically people and institutions that are actively involved in the project.
· Internal project stakeholders include customers and suppliers.
· External project stakeholders include shareholders, government institutions, and banks.
 3. What aspects make up the traditional, magic triangle of project objectives?
Cost objectives, quality objectives, time/schedule objectives

2.2 Differentiation of Project Types and Categories
In the previous section, it was explained that projects are embedded in a complex environment and that the project objectives must be aligned accordingly or build on this. This understanding will be expanded upon below with the help of the Cynefin framework. This model is based on research from cognitive science and evolutionary psychology. It was originally used in the fields of knowledge management, decision theory, and group dynamics, but has since found its way into project management (Snowden & Boone, 2007). More generally, it forms a decision model for specific recommendations for action and decision patterns in relation to very different environmental situations or contexts. These decision patterns can also be applied in project management, as they help with choosing processes and methods depending on the specific project context, in line with the Cynefin framework. It is also important to keep in mind that the model is not an inclusion model. These models are often constructed as a 2x2 matrix with two variables on the axes (e.g., the BCG matrix according to the dimensions of market growth and market share). In the Cynefin model, conversely, five domains are taken into consideration. These domains are quite fundamentally different from each other and do not represent expressions of the combination of two variables (see figure).Cynefin
The word Cynefin is Welsh and literally means “living space.” In linguistic usage it is often used as an expression for “multiple belonging.”
In general, the framework helps to classify situations and identify suitable approaches.

The Basic Structure of the Cynefin Model
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Source: Oliver Neumann, 2022, based on Snowden & Boone, 2007, p. 4

The Cynefin model draws on the three basic descriptions of systems or contexts: “ordered,” “complex,” and “chaotic.” The “ordered” category is further divided into the “clear/simple” and “complicated” categories. In addition, a new category “unclear” is added. The resulting five domains can be described as follows:	Comment by Editor: Terminology as per https://en.wikipedia.org/wiki/Cynefin_framework
· “Clear”: this space is home to tasks for which an obvious cause-effect relationship exists as well as which are predictable and repeatable. Therefore, the process for decision-making is “sense-categorize-respond.” This means that such clear contexts are almost invariably classified and solved with the help of known experiential knowledge. Therefore, the issues and tasks in such contexts are not usually solved with the help of projects. As a rule, the “just do it” principle is applied here, drawing on familiar measures that have already been applied. Very often, such clear tasks are standardized by process descriptions with transparent task descriptions and role allocations, which ensures “best practices” are applied.
· “Complicated”: for these assignments, which are basically still ordered, and neither complex nor chaotic, a cause-and-effect relationship exists. However, this is not immediately apparent, and experts must be consulted to make decisions. In such contexts, solutions are, therefore, sought according to the “sense-analyze-respond” pattern. This is where traditional project management and its methods (e.g., network-based schedules with milestones/quality gates) are to be located. From a management perspective, project managers should above all demand and encourage the balancing of different expert opinions.
· “Complex”: in complex contexts, no forecast of cause-effect relationships can be made. The cause-effect chain can only be identified in retrospect, i.e., after trying out different solutions. Therefore, the “probe-sense-respond” pattern is used here. Such complex project situations are best solved via agile management. Here, the approach is flexible and shaped by small, iterative loops so users can approach the solution step-by-step and be able to react to changing conditions (e.g., new findings about the problem) at short notice. In this category, managers must foster interaction and communication within project teams so that ideas for solutions emerge within the team. If necessary, these can be supported by using different methods (e.g., an Ishikawa diagram or 8D problem-solving).
· “Chaotic”: chaotic assignments are first and foremost completely incomprehensible, and no cause-effect relationship can be identified. This is particularly the case in unforeseen crises (e.g., material shortages or ecological crises). For this reason, decision-makers in such contexts should take immediate action and then evaluate the solution, i.e., follow the “act-sense-respond” pattern. The main thing is to restore order as quickly as possible and establish direct communication (“crisis management”).
· The fifth domain is described as “unclear”: this category is intended to describe all project contexts that cannot be directly assigned to one of the four areas previously mentioned. This is certainly the case with many assignments. Often, the logical consequence of this situation is that project participants assess the unclear situation in the way they are familiar with and follow the decision-making models in which they have already gained experience. If work has always been performed in simple environments up to this point, an attempt is made to counter the unclear context with best practices. If, on the other hand, experts are available in a specific field, the decision-making process will only begin once an in-depth analysis of the potential solutions has been completed. From the perspective of applied project management, the primary task is, therefore, to objectively analyze the various elements of the assignment and correctly classify them into the four main domains of the Cynefin model above so that the appropriate management approach can be selected.
In addition to classifying projects according to the degree of complexity of the project environment or the assignment for the project, a number of other differentiation models have become established in theory and practice. In essence, these project characterizations—like the project classification according to the Cynefin model—all primarily support project managers in identifying the appropriate processes and tools in the project as well as the suitable project structure and resources. Furthermore, they help them find the correct way to assign projects within the corporate organization. For example, strategically important, large projects usually have the full attention of top management (e.g., as part of monthly project updates), while operational, small projects are decided at lower levels in the hierarchy.
For instance, projects are often differentiated according to the dimensions of their assignment (closed/open) and social complexity (deep/high) (Kuster et al, 2019, pp. 4-6): closed tasks are familiar, clear, and with predictable and rather limited alternative solutions (e.g., extension to a building). Open tasks refer to a task for which many solution options exist and there are various possibilities in terms of how the project should proceed. The dimension of social complexity is described as low if collaboration in the project team is rather straightforward, e.g., if collaboration mainly takes place within one specialist area (such as manufacturing). High social complexity exists in interdisciplinary assignments, in particular. There is sometimes a high potential for conflict in such assignments. When combining these two dimensions, four idealized, typical project categories emerge:
· Standard projects (deep social complexity, closed assignment): are usually handled in a simple and standardized manner; for example, a technical customer project.
· Potential projects (deep social complexity, open assignment): although it is not possible to define a clear solution for these projects in advance, their social complexity is low, e.g., because there is little networking within the project environment. This is the case, for example, with research projects at universities or other research institutions.
· Acceptance projects (high social complexity, closed assignment): here, the assignment is clearly defined and methods for project completion exist. Since many stakeholders are involved in the project, project managers need to focus on in-depth and open communication. Example: complex software projects.
· Pioneering projects (high social complexity, open assignment): this project category is characterized by a high degree of innovation and interdisciplinary collaboration spanning several areas of an organization. Example: development of a product with innovative functions (e.g., autonomous driving)
Another common way to classify projects is by project content (e.g., Patzak & Rattay, 2018, p. 23). In this respect, projects can be divided into (a) investment projects (e.g., construction of an airport/house or installation of an IT network), (b) organizational projects (e.g., organization of a trade fair event or strategic realignment of a business unit), (c) research and development projects (e.g., new development of software or a drug), and (d) service projects (e.g., large-scale maintenance measures).
In addition, projects can be characterized by the position of the project owner (Patzak & Rattay, 2018, p. 23). For external projects, there is a client or customer from outside the company who usually receives or will use the project outcome on a contractual basis. For internal projects, the client is an internal customer, e.g., a user within the company. These two project categories can be used to illustrate very clearly the impact on the corresponding project management methods. For external customers, the focus is strongly on detailed documentation of the project order and scope (e.g., in the form of contracts or specifications) with the customer as well as structured, transparent cost, and schedule planning. With internal projects, on the other hand, the project scope is often not set out in detail, but only roughly outlined and becomes more specified as the project progresses.
Self-Check Questions
1. Please mark the correct statements with a cross.
· The Cynefin model helps with selecting the right project management methods and processes depending on the degree of complexity of the project task.
· Agile management is best suited for complex project contexts.
· For simple tasks, traditional project management should be used.
· In chaotic project situations, traditional project management is a good choice.

2. Often, projects are differentiated according to the dimensions of projects, for example, the assignment (closed/open) and social complexity (low/high). Please complete the characteristics of the following project types:
a. Standard projects: low social complexity and closed assignment definition
b. Potential projects: low social complexity and open assignment definition
c. Acceptance projects: high social complexity and closed assignment definition
d. Pioneer projects: high social complexity and open assignment definition

2.3 Project Culture and Organizational ModelsCorporate organization
With regard to a corporate organization, a distinction is made between organizational structure (jobs, departments, hierarchy) and operational structure (processes, procedures).

A central success factor for professional project management is the anchoring of projects within the corporate organization. Since projects, by definition, are only of limited duration, project managers are faced with the challenge of implementing temporary integration into pre-existing organizational structures (e.g., the functional organization of a company according to specialist departments such as purchasing, manufacturing, and sales). This refers firstly to the establishment of a project culture and secondly to the decision regarding a specific, structural organizational model for projects.
Project Culture
The concept of project culture is unfortunately difficult to “grasp” in theory and practice. In an earlier version of DIN 69905:1997, project culture is defined as “the totality of the behaviors of the project participants influenced by knowledge, experience, and tradition and their general assessment by the project environment.” In practice, project culture is classified under the “soft factors” of management, in contrast to measurable, sometimes quantifiable management tools (e.g., hierarchical reporting channels and decision-making structures). According to Edgar Schein’s 3-level model for corporate cultures, a project culture includes the following aspects, in particular. These aspects should be promoted not least by project managers, but also by corporate management:
· Symbols of project culture that are transparent but in need of interpretation: project jargon used (technical terms such as work breakdown plan), shared rituals (e.g., daily project meetings in the morning), project success stories (e.g., shared projects that have been successfully completed previously).
· Partly invisible, partly visible behaviors, norms and standards of the project culture: team-oriented, simultaneous collaboration, project participants’ willingness to cooperate, networked communication, conflict culture, readiness to take risks, applied project management standards (e.g., according to project management institutes), project rules (e.g., meeting and reporting structure of the project), error culture, social interaction during the project (on first name terms).
· Non-transparent, mostly unconscious basic assumptions of the project culture: basic orientation and conceptual patterns of project cooperation, such as fairness, openness, and trust in the project team.
With regard to the more “tangible” structure of project organizations, a basic distinction must be made between three levels (see figure): the overarching coordination-related level of any project is formed by a supra-structure, which primarily includes the project’s client as well as steering and project committees (see also Kuster et al., 2019, pp. 115-118). The task of this project level is, in particular, to coordinate and decide on project resources (employees and budget) as well as temporal objectives and project objectives. The underlying project structure, on which the commissioned project is executed, consists of the project management, the project core team, and, if necessary, sub-project managers and teams. A project infrastructure acts as a service substructure, representing the “manpower” temporarily involved in the project. This includes, for example, facilitators, process consultants, trainers (e.g., of agile project management methods), and technical experts.
Levels of the Project Structure
[image: ]
Source: Oliver Neumann, 2022, based on Reiss, 2012, p. 61.
As already mentioned, the structural anchoring of projects within the existing corporate organization is a central success factor of project management. Although a corporate organization exists at all companies, it is designed and optimized for the fulfillment of specialized tasks (e.g., development, purchasing, marketing, sales) and represents a permanent structure. Projects, on the other hand, are novel, have a defined start and end time, are thus always temporary, and are sometimes cross-departmental. Accordingly, in the field of economics, a distinction is made between primary and secondary structures. The former refers to the hierarchies, departments, and processes that are designed to last. The latter reflects organizational forms (e.g., product or project management) only established for a short period in addition to the primary structure.
Organizational Models for Projects
Taking into account the factors influencing projects and project types addressed in the previous sections, the following section presents the forms of project organizations most frequently encountered on a day-to-day basis and elaborates their advantages and disadvantages. Selection criteria are also presented to identify the appropriate organizational form depending on the specifics of the project.
Line-integrated project organization
Line-integrated project organization represents the simplest instance of project management. It is characterized by the project manager being directly anchored in a specialist department or recruited from it. Members of the project team—if any—also come from the same specialist department. Interdisciplinary cooperation with other departments is almost impossible or only possible with a great deal of effort. The project manager reports directly to the head of the department and is subordinate to the latter in disciplinary terms. Accordingly, decision-making authority lies almost exclusively with line management. The line-integrated project organization is, therefore, particularly suitable for small and medium-sized projects that mainly affect one area of the line organization, e.g., reorganization, introduction of a locally used IT system within the purchasing department.
Structure, Advantages, and Disadvantages of the Line-Integrated Project Organization
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	Advantages
	Disadvantages

	· Clear project responsibility
· Low personnel expenses
· Easy to implement
	· Only useful for projects that do not require collaboration with other departments
· Unclear distribution of management authority between line manager and project manager
· Lack of encouragement of creativity


Source: Oliver Neumann, 2022
Staff line project organization
In the staff line project organization (sometimes also called the influence project organization), a staff department is temporarily assigned to a line position (e.g., company or division management), which is represented by the project manager. The project team can consist of employees from the different organizations, but they remain assigned to their line (e.g., the sales department). By definition, the project manager in a staff organization is only responsible for coordination, i.e., their tasks extend to information procurement, evaluation, and presentation (e.g., in the form of scenarios or the presentation of alternatives). Accordingly, the project staff only prepares decisions. The actual decision is made by the corporate management or the unit to which the project team is assigned (full decision-making authority with line authority). This form of organization is, therefore, suitable for small projects that require little or no coordination with the departments of the line organization, especially organizational projects such as the celebration of a company’s anniversary.

Structure, Advantages, and Disadvantages of the Staff Line Project Organization
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	Advantages
	Disadvantages

	· Simple to implement, as little change to the existing organization is necessary
· High flexibility, as employee capacities are called in as needed
	· Project management has little to no authority to issue directives (usually only decision preparation)
· Issue of taking responsibility for the project
· Very low involvement in departments, therefore very low reaction speed to changes/problems in the line


Source: Oliver Neumann, 2022
Matrix project organization
This form of organization is characterized by a mixture of line and project organization. The project management is put into place “alongside” the specialist departments as an independent organizational unit with interfaces to the relevant line departments. The project team consists of employees from the relevant specialist departments. Line managers remain the disciplinary superior. The project manager becomes the technical supervisor with regard to the project tasks. Decision-making authority, therefore, lies between the line and project organizations, which often leads to conflicts when, for example, priorities have to be set between line and project tasks. Nevertheless, this form of organization is the most frequently implemented structure in traditional project management in practice. It is particularly suitable for medium to large projects where the focus is on collaboration between departments, e.g., product development, reorganization, or mergers & acquisitions.
Structure, Advantages, and Disadvantages of the Matrix Project Organization
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	Advantages
	Disadvantages

	· Clear project responsibility
· Quick overview of interdisciplinary groups
· Promotion of synergies and knowledge exchange
· Encouragement of creativity through collaboration
	· Double subordination, therefore problematic delimitation of expertise between line and project (potential for conflict)
· High demands on communication and information readiness


Source: Oliver Neumann, 2022
Pure/autonomous project organization
The project organization with the highest level of autonomy is the pure project organization. From a hierarchical point of view, the project is anchored at the same level as other divisions, departments, or groups in the corporate structure. It, therefore, has a strong position in the organization, on a par with other specialist departments. The project employees are subordinate to the project manager in terms of professional and disciplinary matters. This results in there being no conflicts between line organization and project. This form of organization is usually very motivating for employees and thus promotes success, since the project team can identify strongly with the project as the participants are completely assigned to the project. However, the pure project organization is also the most complex and cost-intensive way to anchor projects in companies. It is, therefore, mainly suitable for large projects with a broad project scope and longer project duration, such as company-wide restructuring, establishment of a new plant or large construction site. In addition, this form is often used in consulting companies that are structured as a project organization per se, without any real specialist departments.
Structure, Advantages, and Disadvantages of the Pure, Autonomous Project Organization
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	Advantages
	Disadvantages

	· Project management has full competence (clear, unambiguous project responsibility)
· Shortest communication channels in the project
· Optimal focus on the project objective by all participants (concentration of employees on the project)
	· Complex to set up
· Loss of know-how and transfer problems at the end of the project
· Little or no dialogue with the primary organization


Source: Oliver Neumann, 2022
Project Management Office (PMO)
In many large companies where a large number of projects are running simultaneously, a Project Management Office (PMO) is set up in addition to the operational project organization (not to be confused with the Project Office (PO), which provides purely administrative support). This is intended to support project managers and project members and provide project-related coordination services. In “directive” PMOs, project management also fulfils a disciplinary function. Here, the PMO assumes direct control over the projects running in the company (Project Management Institute, 2017, p. 48). Depending on the size of the company and its orientation, a PMO may have the following, sometimes multifaceted, tasks (Dammer, Gemünden, Lettl, 2006, p. 14):
· Administrative function including authority to issue directives: project planning support, documentation, reports, manuals, guides, software tools (e.g., JIRA or MS Project).
· Control function: control of milestones, ongoing project monitoring, risk management.
· Coordination function: interface management with internal and external stakeholders of the project, portfolio management of projects at the company, cross-project resource management, use of synergies between projects.
· Optimization function: process standardization and optimization, training and coaching of project management methods, knowledge management.

Self-Check Questions
1. Please mark the correct statements with a cross.
· The line-integrated project organization is particularly suitable for interdisciplinary project tasks.
· The matrix project organization is often used in product development projects.
· In the pure, autonomous project organization, the members of the project team continue to report to the specialist department in disciplinary terms.
· The main task of the project manager of a staff project organization is preparing decisions.
2. Please mark the correct statements with a cross.
· One advantage of the line-integrated project organization is the ease of set-up.
· The disadvantage of the pure, autonomous project organization is seen as the double subordination of the employees.
· A disadvantage of the pure, autonomous project organization is the lack of decision-making and directive authority.
· The promotion of synergies and knowledge exchange is seen as an advantage of the matrix project organization.
3. What functions do Project Management Offices (PMO) usually perform?
	Administrative functions incl. directive authority, control function, coordination function, optimization function

2.4 The Role of Employees and Team Leadership
It has already been made clear that projects and the management of projects form a management discipline in their own right. The broad spectrum of methods, process models and different knowledge areas sometimes suggest that projects will always be successful if these “management catalogs” are simply applied or implemented. However, many projects fail precisely because another essential component of project management has been neglected: project management is a leadership task as much as a management task. It must not be forgotten that a project manager is a manager. Therefore, it is worth discussing the following areas of leadership in project management in more detail: (a) the roles in project teams and their team development and (b) the importance of communication in projects.
Working in projects, in most cases, also involves working in a team. Only very few projects are carried out by just one person in the form of the project manager. When project participants work together, however, this does not necessarily mean that they also work together as a team. Often, members see the project team as a “community of convenience” or project managers lack the necessary expertise to deal proactively with team processes. This necessarily leads to interpersonal conflicts and thus problems for the project. Success factors for professional project management are therefore, in particular, the right composition of team members, clear distribution of roles, and clarifications relating to mutual acceptance and cooperation (Hab & Wagner, 2017, p. 47). Therefore, typical team roles as well as the stages of team development are examined in more detail below.
The Role Model According to Belbin
The fact that project teams do not work effectively or that conflicts and problems arise in the team can in itself be caused by the fact that the teams have been put together incorrectly and the teams are insufficiently diverse. This involves both the roles formally defined by the organization (e.g., project buyer or project management) and the informal roles that arise through social interaction and represent patterns of behavior derived from corresponding personal characteristics. With regard to informal roles, nine different personalities are commonly distinguished between (Belbin, 1981):
	Nine Team Roles According to Belbin	Comment by Editor: Belbin’s nine roles are here https://www.belbin.com/about/belbin-team-roles 

	Category
	Role
	Features of the roles

	Action-oriented roles
	Completer Finisher (perfects)
	Conscientious, detail-oriented, anxious

	
	Shaper (pushes)
	Courageous, dynamic, impatient, partly superficial

	
	Implementer (puts into practice)
	Disciplined, down-to-earth, inflexible

	Communication/relationship-oriented roles
	Teamworker (supports)
	Cooperative, balanced, indecisive, non-assertive

	
	Co-ordinator (generalizes)
	Self-confident, determined, sees the big picture, partly manipulative

	
	Resource Investigator (finds new opportunities)
	Outgoing, extroverted, loses interest after paving the way

	Knowledge-oriented roles
	Plant (theorizes)
	Provides new ideas, partly lost in thought

	
	Monitor Evaluator (evaluates impartially)
	Analytical, critical, rather introverted

	
	Specialist (specifies the detail)
	Self-centered, high level of expertise, no view of the big picture


Source: Oliver Neumann, 2022, based on Timinger, 2017, p. 319.
According to Belbin, one or more employees can assume these roles. “In working with team roles, it is important to emphasize that there are no ‘good’ or ‘bad’ team roles. Each team role includes important positive features (strengths) for successful teamwork” (Kuster et al., 2019, p. 339) in the project. For project managers, this knowledge is particularly relevant for the following two aspects:
(1) Team composition: the absence of one of the nine roles weakens the team. Professional project managers take this into account when filling team roles. Thus, a product development project probably cannot develop innovative solutions without the Plants’ ideas or the Specialists’ extensive knowledge. In the same way, without the Shapers and the Implementers, a project gets bogged down in theoretical concepts and is not implemented. However, it should also not be overlooked that the roles have their weaknesses, which must be taken into account when putting together the team: a team of plants seems brilliant, but there is the danger that work packages will never be properly completed and new concepts will always be discussed. A similar situation can be observed with Resource Investigators, who open doors between stakeholders in the project and build bridges, but then tend not to complete the tasks.
(2) Task delegation: only when project managers know their own role and the roles of the team members can the project tasks be delegated according to the roles. For example, an urgent task (e.g., an experimental setup) which needs to be completed quickly should not really be assigned to a Plant, because the Plant gets lost in the details of the task. Likewise, communication-oriented tasks such as project status presentations or meetings with customers should not really be assigned to Monitor Evaluators, as they tend to feel overwhelmed in such situations.

Team Development Model According to Tuckman
In addition to team roles, it is equally important for project managers to understand how project teams ideally develop over time. Only then can team development processes also be designed in a proactive manner. The best-known team development model was presented by Tuckman and Jensen (Tuckman & Jensen, 1977). It is divided into the following five stages:
Stages of Team Development
[image: ]
Source: Kuster et al, 2019, p. 403.
· FORMING (“orientation/formation stage”): when teams come together for the first time (e.g., at the beginning of a project), they are in the orientation stage. At this point, there are usually no common rules or ways of working, and little structure. Team members are formally polite, pleased, and curious, but generally more reserved, taking a wait-and-see approach, observant, and sometimes uncertain. There may be high expectations of the project or the other team members, but it could also be that some people have apprehensions at this stage about the direction of the project or collaboration in general.
· STORMING (“conflict/breakup stage”): after the comparatively “friendly” orientation stage and after the project team has been working together for some time, the self-confidence of individual team members increases and it is likely that some conflicts now need to be addressed. The main focus is on the distribution of roles and tasks in the team, but also on conflicts regarding the way certain team members work. In addition, objectives, procedures, and specific contents of the project are often critically scrutinized during this stage. Many team members reveal their expectations of the project and how they view the collaboration compared to the actual situation. Sometimes frustration also sets in.
· NORMING (“dialog stage”): in the next stage of team development, the team establishes common norms and standards in the form of procedures and ways of working (e.g., for decision-making processes or the nature and frequency of communication), building on the experiences and discussions of the previous stage. This is characterized by open discussion, conflict resolution, and realism about the project situation. It is only in this stage that cooperation (“a sense of belonging”) between the project members begins and the first results of the work are attained.
· PERFORMING (“work/performance stage”): ultimately, the team then starts the work stage and no longer functions as a composition of individuals, but as a real team. There is a clear division of roles and mutual support within the team. The members identify with the project, show initiative, and proactively assume responsibility. The productivity of the work results has reached its peak.
· ADJOURNING (“dissolution stage”): after the project has been completed, the stage of team erosion begins, i.e., the project work is completed, and the individual team members devote themselves again to other tasks outside the project team structure established by then.
What can now be derived from this knowledge about team stages for applied project management? For project managers, this results in a large number of specific, proactive measures in the individual stages: the “forming” stage is primarily dedicated to giving the team direction and “breaking the ice.” Good project managers reveal something about themselves and encourage participants in the project to get to know each other and share experiences. A formal kick-off meeting for the project is conducted at this time, and this has proven to be an excellent tool. In particular, the project objectives should be presented, and open-ended questions should be asked to the team members, such as “What does the project mean to you?,” “What provides incentive?,” “Where do you have doubts/what are you skeptical about?,” “What are your wishes?”. In the conflict-prone “storming” stage, the main focus is on proactively identifying and resolving conflicts (open-ended questions, reflecting on perceptions) and promoting team cohesion. Potential conflicts can be identified, for example, in that small groups form or noticeable reluctance is seen in project meetings. Last but not least, it helps to hold regular meetings to generate stability in the project flow during this stage. These can also be used to communicate your own expectations as a project manager. From the point of view of the project manager, the subsequent “norming” stage usually serves to support team processes and cooperation. In this context, it is particularly helpful to make the rules agreed upon in the team clear to everyone and to document them. These rules might relate to, e.g., the meeting structure, the reporting system, or the “email culture.” In addition, the project objectives should be discussed here time and again and measures to achieve them should be debated. In the final “performing” stage of the team, project managers should coach the team to further develop its performance. This can be achieved, for example, through targeted feedback or joint team events celebrating any successes.	Comment by Editor: NB this is a slightly tricky situation, punctuation-wise - as is the norm (and permitted here https://theeditorsblog.net/2015/11/08/getting-specific-addressing-readers-examples-part-2/) I've included the comma with the question mark inside the closing quote, but, counter to this, finished the sentence with the period outside the closing quote for clarity.

Communication in ProjectsCommunication
Communication is the process of passing information from a sending to a receiving person.

Another central role of leadership in projects is played by communication between project participants. In a sense, this is the prerequisite for leadership. Keep in mind that communication does not only mean the spoken or written word. Rather, communication also includes gestures, facial expressions, and how something is said. Furthermore, communication is always dependent on the context. A fairly theoretical explanation of the communication process draws on Shannon and Weaver, who view communication as a transmitter-receiver model (Shannon & Weaver, 1949): information is sent via a transmitter to a receiver and perceived by this objective. However, sources of interference can act on the information and distort it. In the figure below, this is shown as the “distortion angle.” Distortion can occur, for example, when a transmitter “means” something but does not clearly articulate it. This disruption often results in conflicts that negatively impact project work.
Communication Square Between Transmitter and Receiver
[image: ]
Source: Oliver Neumann, 2022
Another aspect of communication between transmitter and receiver that can lead to conflict is what Schultz von Thun called the “four sides” of a message (Schultz von Thun, 1981). Accordingly, every message that is sent contains four distinct levels, which are illustrated below using a simple example. One example describes the fictitious situation where two people are sitting in a car at a traffic light and one person says to the other “It’s green!”:	Comment by Editor: This sentence is incomplete in the original text; the author may wish to check this point. 
· The factual level of a message includes the facts and data included in the message. In the example, the factual information is that the traffic light is green (and not red, for example).
· The factual level there is, moreover, has a self-revelation of the speaker concealed within it. It reveals what the sender thinks or what the message says about them. In the example of the traffic lights, this could be: “I am attentive,” “I am impatient.”
· The appeal packaged in the message is intended to have an impact on the interlocutor and, therefore, contains a request. In the example, the appeal of the message could be “drive off (now).”
· Finally, the relationship level considers the relationship between transmitter and receiver, i.e., how they relate to each other. In the example of the traffic lights, it could be understood, at the relational level, that the transmitter of the message thinks the receiver needs help.
Accordingly, the understanding that messages do not only transmit factual content is crucial for communication in the management of project members. Rather, both the transmitter and the receiver of a message should be sensitive to the fact that a message can also be understood in a different way. The most important rule for transmitters and receivers of information is, therefore, focused and active listening, which includes asking questions, in particular. In addition, project participants, and especially project managers, can improve communication by keeping and distributing minutes or “to do” lists (list of open points) or by repeating spoken statements in their own words and thus checking them immediately.
Self-Check Questions
1. Please mark the correct statements with a cross.
· The new team roles according to Belbin help project managers to decide which professional expertise the respective team members need to have.
· The stages of team development according to Tuckman are forming, storming, norming, performing, and adjourning.
· The “factual level” is not one of the four levels of communication according to Schultz von Thun.
2. According to Belbin, into which three categories can team roles be classified?
Action-oriented roles, communication/relationship-oriented roles, knowledge-oriented roles
3. Name two areas of application for which Belbin’s role classification for project managers is relevant.
	Team composition and task delegation

2.5  Finding the Right Approach—Selection Criteria
It has already been explained in detail that projects, and thus also the management of projects, are exposed to a large number of influencing factors and conditions. One of the core tasks of applied project management is, therefore, to critically scrutinize and select from the wide range of methods (e.g., requirements and functional specifications, network planning techniques, cost estimates, and analyses, etc.) and approaches in project management (e.g., the standardized approach using the waterfall model or the agile approach using Scrum) for each specific project situation. Project managers will rarely encounter projects where only one or the other project management method is clearly suitable. Rather, it is of the utmost importance to project success to consider and evaluate the following aspects from the two reference levels of project and project environment when deciding on a particular project management approach (based on Kuster et al., 2019, pp. 34-37, Bergmann & Garrecht, 2021, p. 357, and Timinger, 2017):
Project Area
· Project type: the specific project types very often already denote a certain project process model. For example, construction projects are usually completed in accordance with specific industry norms. In addition, an agile approach has proven to be the most effective for software development projects, for instance, while a standardized approach has been found to be more effective for organizational and investment projects.
· Complexity of the assignment: the complexity of the project assignment can be analyzed by using the Cynefin model. A different set of project management methods is chosen for simple or complicated contexts (traditional project management) than for complex (agile management) and chaotic situations (crisis management).
· Stability of requirements: choosing an agile approach for volatile requirements that change over the course of the project is certainly an excellent decision. With stable requirements, it is more a matter of (product) security and the ability to plan, which is why standardized process models are better suited for this.
· Objectives: the project objective also influences the choice of project management approach and methods. If there are constant, measurable objectives in the project, formulated according to the SMART principle, it is more likely that the project will be stable. In contrast, an agile approach is more suitable for more vaguely described objectives.
· Project team: is the project team an independent team that can also organize itself and does not undertake any other line tasks, or is it one that requires clear leadership and top-down specifications? In addition, it is crucial to analyze what qualifications the project team already has with regard to different project management methods and process models. For agile project management in particular, extensive knowledge and, in the best case, corresponding experience through involvement in previous projects is necessary. Last but not least, requirements in terms of technical qualifications are, of course, also relevant (e.g., programming software or planning a trade fair event) and the representation of the relevant team roles (e.g., according to Belbin, 2010, pp. 25-38) in the process. In general, care must be taken to ensure that action-oriented, communication-oriented, and knowledge-oriented roles are equally present in the project team and that no single role is represented by multiple team members.
· Spatial distribution: the key factor for the management of projects is whether the project team is located locally at the same site or whether the team is distributed across several sites and countries.
· Project documentation: in this respect, it is important for project management whether, for example, legal requirements due to norms or standards demand a high level of documentation quality (such as for safety-relevant components in development) or not. These can be specified, for example, by regulatory authorities (such as TÜV) but also by customers.
· Project organization: in a staff line project organization, completely different project management tools are usually deployed than in a pure, autonomous project organization.

Project Environment Area
· Stakeholders: if there is a large number of stakeholders who have an influence on project requirements or deadlines, for instance, project management methods need to be chosen that integrate the stakeholders closely into the project. Transparent, clear communication and adherence to deadlines are often more important here than progress in the project’s scope of performance. Another situation is when stakeholders are largely unaffected by the project and project managers are able to focus more on project quality than actually making sure deadlines are upheld.
· Clients: the decisive factor for the choice of project management methods is whether the client remains the same throughout the project and manages the project to completion or whether they can be replaced during the project. It is also relevant whether the client has correspondingly clear objectives and requests methodical procedures from project management (e.g., schedules and cost plans) in line with this, or whether the client has a tendency to adjust their objectives and priorities frequently.
· External project service providers: a very important factor is whether and, if so, how many, external service providers are involved in the project. These could be appraisers, suppliers, or contract manufacturers. There is often interdependence between these external parties, which is why many project service providers require clear task packages to be defined and deadlines to be set.
· Scope and significance of the project environment: even within the category of organizational projects, it may be necessary to apply different methods. For example, organizing the World Cup in one country influences project management in a completely different way than when a celebration for the company anniversary of a small, owner-managed company is being organized.
· Novelty of the project environment: last but not least, pre-existing knowledge concerning the environment is relevant for project management. The spectrum ranges from completely familiar areas, such as the annual trade show event within an industry, to a completely unfamiliar environment, such as if the IT company Apple were to suddenly start developing and manufacturing automobiles.

Self-Check Questions
1. Please mark the correct statements with a cross.
· Agile project management is particularly suitable for organizational and investment projects.
· Agile project management is usually applied for volatile requirements that change over the course of the project.
· Project teams in agile project management need to be capable of organizing themselves. (R)
· Traditional project management is particularly suitable for projects with constant and measurable objectives.

Summary
The management of projects is usually highly influenced by the complex, volatile, uncertain, and ambiguous project environment (e.g., changing requirements for the project object by the customer). In addition, stakeholders play an important role in the environmental analysis of projects, which is why classifying stakeholders as to their (potential) influence on the project and their general interest in the project is important for integrating them into the project process in a targeted manner and for managing them actively.
Projects can be classified based on various characteristics. Thus, standard, potential, acceptance, and pioneering projects are differentiated between according to their characteristics in terms of social complexity and how the assignment is defined. Using the Cynefin model, project managers can also identify decision-making patterns depending on whether the project environment is clear, complicated, complex, or chaotic.
Apart from creating a project culture (e.g., cooperative, fair collaboration), implementing a suitable project organization is a key success aspect in project management. Projects can be embedded as line-integrated, staff line, matrix, or pure project organizations. Often, a project management office supports the work of the project managers, e.g., by offering training in project management standards or by taking over project controlling.
Furthermore, project management is a leadership task, and it is, therefore, of the utmost importance as a project manager to have expertise when it comes to team development and leadership. Effective project teams include all nine personality roles according to Belbin, and project managers consider these with task delegation, among other things. In addition, project managers should support team development stages (forming, storming, norming, performing, adjourning) through suitable measures (e.g., kick-off workshop, feedback, coaching, constructive conflict management).


Unit 3—Standardized Approaches in Project Management

Study Goals
After completing this unit, you will be able to...
... distinguish between the relevant standardized approaches in project management.
... describe in detail the specific content of project management according to DIN, PMBOK 6, IPMA, and PRINCE2®.
... assess the key advantages and disadvantages of standardized approaches to project management.


3. Standardized Approaches in Project Management

Introduction
Since project management began to be professionalized as an independent management discipline in the 1940s, of the approaches and methods used in the applied management of projects have also become more standardized. This is due not least to the widespread use of project management in business, academia, and public administration. Typically, project management standards primarily contain definitions of important technical terms, process descriptions of tasks, methods, and process models in project management, detailed descriptions of methods, and recommendations for anchoring project management within organizations (Hagen, 2009, pp. 54-55). Over time, a whole range of national and international project management standards and norms has become established and used extensively in companies and organizations. Among other aspects, this enables these entities to standardize how projects are processed, which is particularly relevant when projects are cross-departmental or cross-company, interdisciplinary and/or international. In addition, standardized project management methods and process models form the starting point for the in-depth specialization (qualification) of project managers and employees in project teams.
At the same time, it must be said that not every project management standard is equally relevant and, above all, beneficial for different projects. A project to develop new software requires a completely different project management focus than a construction project or a project to organize attendance at a trade show. Due to the different focus and structure of the standards in question, project managers must, therefore, be capable of accurately assessing the advantages and disadvantages of the models available and whether they are suitable for the given project situation.
Accordingly, this unit will answer the following questions, in particular:
· What is the content, focus, and structure of the most important standardized project management models?
· For which situation are the various process models best suited?
· What are the advantages and disadvantages of the standards in question and where are the limits in their applicability?

3.1 Project Management According to DIN
The most widespread and best-known standardization organization in the German-speaking world, the German Institute for Standardization (DIN), last published a series of norms on project management in 2009. This includes, for example, DIN 69909 dealing with multi-project management. However, the most important norms here are undoubtedly DIN 69900 (network planning technique, description, and terms) and DIN 69901, which comprises the following five parts:
· DIN 69901-1 “Basics”
· DIN 69901-2 “Processes, process model”
· DIN 69901-3 “Methods”
· DIN 69901-4 “Data, data model”
· DIN 69901-5 “Terms”
The first part of this norm (69901-1) focuses on an overview of the essential features of projects, methods of project organization, and documentation in projects.
DIN 69901-2 is the most comprehensive and no doubt the most important part of the norm. Here, the central orientation of the DIN approach to project processes is dealt with and presented in detail. DIN states that professional project management comprises 59 sub-processes that can be assigned to one of five project stages (initialization, definition, planning, control, and completion) as well as to one of the 11 higher-level process groups (Lucht, 2019, p. 58; see also figure below). It is helpful that the norm illustrates the interfaces to upstream and downstream processes and methods, and explains the purpose and background, the specific procedure, and suitable methods for each sub-process in a dedicated manner. In particular, it must be emphasized that the logical links between the project sub-processes are also clearly detailed in DIN 69901. This is not the case to the same extent with standards from other standardization bodies (Lucht, 2019, p. 58).
Project Management Process Model According to DIN 69901
	Project management processes
	Stages

	
	Initialization
	Definition
	Planning
	Control
	Conclusion

	1. Procedure & dates
	
	Define milestones
	Plan contracts
Create schedule
Create project plan
	Trigger processes
Control dates
	

	2. Changes
	
	
	Plan handling of changes
	Control changes
	

	3. Information, communication, documentation
	Grant approval
	Determine information, communication, and reporting system
Define project marketing
Grant approval
	Plan information, communication, reporting system, and documentation
Grant approval
	Control information, communication, reporting system and documentation
	Create final project report
Archive project experiences

	4. Costs & finances
	
	Roughly estimate outlay
	Create cost and financial resources plan
	Control costs and financial resources
	Create subsequent calculation

	5. Organization
	Clarify responsibility
Select project management processes
	Form project core team
	Project organization planning
	Conduct kick-off
Form project team
Develop project team
	Conduct final meeting
Honor performance
Dissolve project organization

	6. Quality
	
	Define success criteria
	Quality assurance planning
	Ensure project quality
	Secure project experience

	7. Resources
	
	
	Create resource plan
	Control resources
	Return resources

	8. Risk
	
	Determine how to deal with risks
Analyze project environment/ shareholders
Evaluate feasibility
	Analyze risks
Plan countermeasures to risks
	Control risks
	

	9. Project structure
	
	Create rough project structure
	Create project structure plan
Describe work packages
Describe processes
	
	

	10. Contracts & claims
	
	Define handling of contracts
Define contract content with customers
	Determine contract content with suppliers
	Handle contracts with customers and suppliers
Control post-claims
	End contracts

	11. Objectives
	Outline objectives
	Define objectives
Delimit project content
	
	Control achievement of objectives
	


Source: German Institute for Standardization, 2009.
According to DIN 69901-2, all project types, regardless of their complexity or objective, go through the five proposed stages, with the “Initialization,” “Definition” and “Planning” stages each ending with a “Grant approval” milestone. These milestones can be considered as quality gates, as this is where a predefined committee decides whether the results of the stage meet the requirements at this point, whether the objectives have been achieved accordingly, and whether the subsequent stage can be started (Lucht, 2019, p. 58).
Part 3 of the norm (66901-3) contains the project management methods for estimating the outlay required, project controlling, and project structuring that DIN considers to be the most important in practice. Examples include earned value analysis, milestone trend analysis, and project comparisons.
The fourth part of the norm (66901-4) concentrates on a data model for storing and processing project-specific information and data (Lucht, 2019, p. 58). DIN 69901-5, finally, defines the central project management terms used in the previous parts of the norm.

Self-Check Questions
1. Please mark the correct statements with a cross.
· The project management model according to DIN 69901 is an agile process model.
· The project stages according to DIN 69901 are initialization, definition, planning, control, and conclusion.
· The product owner represents a central role in project management according to DIN 69901.
2. Which series of norms of the German Institute for Standardization (DIN), with its five parts, is generally considered to be the most important in terms of project management?
DIN69901

3.2 Project Management According to the PMI’s PMBOK 6
Probably the most important project management standard worldwide is published by the Project Management Institute (PMI) and is called “Guide to the Project Management Body of Knowledge (PMBOK® Guide).” The PMI has been working on this standard since its inception in 1969 and has been continuously developing it ever since, as demonstrated by the seven editions of the guide that have now been published. Although 2021 marks the launch of the seventh edition of the PMBOK® Guide, the sixth edition from 2017 is still valid and has a very high level of acceptance and relevance in corporate practice all over the world. Therefore, the characteristics and focal points of the PMBOK® Guide 6 are presented below. In addition to the three parts described in detail below, this guide also includes, for the first time, a resolute “Agile Practice Guide,” which was created in collaboration with the Agile Alliance® and is intended to contribute to an improved understanding of agile approaches and methods in project management (Project Management Institute, 2017).
Besides to the introduction to this standard and a classification of the role of a project manager, the first part of the PMBOK® Guide 6 contains an overview of the structure of the guide and the five process groups and ten knowledge areas defined by the PMI, in particular (Project Management Institute, 2017, p. 1-540).
It must be noted that the project management approach according to PMBOK® Guide 6—like many other standardized process models, such as DIN 69901—follows a stringent process orientation. This is based on the waterfall method in project management, an approach that is well known and established in project management. According to the PMI, project management is divided into the following five processes, each of which concludes with milestones (“stage gates”) (Project Management Institute, 2017. p. 23):Waterfall method
This generic method of project management describes the procedure of dividing projects into several phases that build on each other and carrying them out in this predefined sequence.

Project Processes in the PMBOK® Guide 6
[image: ]
Source: Oliver Neumann, 2022, based on Project Management Institute, 2017, p. 562
· Initiating process group: this process group summarizes all the activities necessary for defining a new project or a new stage of an existing project. The main focus here is on the creation of a project charter and the identification of the project’s stakeholders. The primary objective of these processes is “to have the project authorized by the body legitimized to do so” (Lucht, 2019, p. 48).Project charter
The project charter is the document for the formal clearance of a project. It is usually signed by the project owner and contains, among other elements, the objectives and scope of the project and a rough schedule and cost planning.

· Planning process group: this comprehensive process group integrates all the processes to define the project scope, the project objectives, and the relevant measures to achieve these objectives. Among other aspects, the creation of the work breakdown structure or scheduling and cost planning are classified as tasks here.
· Executing process group: against the backdrop of the requirements, objectives, and measures derived in the planning stage, the actual project work is implemented in this stage of the project.
· Closing process group: this involves the formal completion of the project or a project stage, which is often accompanied by the storage or archiving of project documents and a “lessons learned” workshop.
· Monitoring and controlling group: in order to be able to track and evaluate the progress and objective achievement of the project, this process group exists and takes precedence over all other process groups. Of particular importance here is the identification of deviations or necessary changes in the project as well as the definition and derivation of measures resulting from this.
According to the PMI, activities and methods from the following ten knowledge areas must be implemented within these project processes, depending on the specific project and its complexity (Project Management Institute, 2017. pp. 23-24):
· Project integration management: this knowledge area is seen as a cross-project collection of activities. Its primary focus is on the identification and integrative coordination of all project management measures within the five project process groups. The project management plan acts as a summary of the content and measures planned within the remaining knowledge areas as a “plan of plans,” and is of great importance.
· Project scope management: this encompasses all activities that contribute to identifying and documenting the project and, if applicable, the product requirements. This is essential so that the project objectives can be described and ultimately so that the project can be managed successfully and in a targeted manner. The work breakdown structure is derived from the identification of the project scope and thus the “basic framework” of the necessary activities within the project.
· Project schedule management: this knowledge area includes methods for planning and monitoring the scheduling of all defined work packages included in the project. This is achieved, in particular, by identifying dependencies between project activities and determining the logical sequence of processing based on these (Lucht, 2019, p. 49).
· Project cost management: this primarily involves planning, estimating, controlling, and monitoring project costs with the aim of successfully finalizing the project within the specified project budget.
· Project quality management: to ensure that the project meets a predefined process quality and that the project outcome meets a predefined product quality, the tools for quality planning, assurance, and control are summarized in this knowledge area. Prominent examples of this are cause-effect diagrams (“Ishikawa” diagram) or Pareto analyses according to the 80/20 rule.
· Project resource management: this includes activities for identifying, procuring, and managing the resources (especially personnel) required for the project.
· Project communications management: the focus of this knowledge area is the appropriate distribution of information concerning the project in terms of the information’s timing and scope. In practical project management terms, this primarily involves the collection, storage, compression, updating, and distribution of project information (e.g., a project status at the end of a milestone).
· Project risk management: risk management is an important component within the PMI project management standard for identifying and assessing project risks as well as for deriving targeted measures for risk management (above all, minimizing, transferring, or accepting risks). A risk register is commonly used for this purpose.
· Project procurement management: this type of management describes processes and methods used to procure the goods and services needed for the project, which also includes the drafting of contracts with external suppliers (Lucht, 2019, p. 50)
· Project stakeholder management: this knowledge area includes the measures for the identification, evaluation, and target group-specific integration of individuals and organizations involved in or affected by the project.
Finally, the PMI standard defines specific activities for each knowledge area depending on the project process group in question, resulting in a holistic and comprehensive checklist for managing projects according to the PMBOK® Guide 6. This shows, for example, that according to the PMI, the initiation stage of the project comprises only two activities (project charter and stakeholder identification) or that the planning process group represents the most extensive project stage (cf. the following table, the numbering results from the chapter numbers in the PMBOK® Guide 6).

PMI Project Management Processes Within the Knowledge Areas
	Knowledge areas
	Project management process groups

	
	Initiating process group
	Planning process group
	Executing process group
	Monitoring/ controlling group
	Closing process group

	4. Project integration management
	4.1 Develop project charter
	4.2 Develop project management plan
	4.3 Direct and manage project work
4.4 Manage project knowledge
	4.5 Monitor and control project work
4.6 Perform integrated change control
	4.7 Close project or phase	Comment by Editor: As per PMBOK 6

	5. Project scope management
	
	5.1 Plan scope management
5.2 Collect requirements
5.3 Define scope
5.4 Create WBS
	
	5.5 Validate scope
5.6 Control scope
	

	6. Project schedule management
	
	6.1 Plan schedule management
6.2 Define activities
6.3 Sequence activities
6.4 Estimate activity durations
6.5 Develop schedule
	
	6.6 Control schedule
	

	7. Project cost management
	
	7.1 Plan cost management
7.2 Estimate costs
7.3 Determine budget
	
	7.4 Control costs
	

	8. Project quality management
	
	8.1 Plan quality management
	8.2 Manage quality
	8.3 Control quality
	

	9. Project resource management
	
	9.1 Plan resource management
9.2 Estimate activity resources
	9.3 Acquire resources
9.4 Develop team
9.5 Manage team
	9.6 Control resources
	

	10. Project communications management
	
	10.1 Plan communications management
	10.2 Manage communications
	10.3 Monitor communications
	

	11. Project risk management
	
	11.1 Plan risk management
11.2 Identify risks
11.3 Perform qualitative risk analysis
11.4 Perform quantitative risk analysis
11.5 Plan risk responses
	11.6 Implement risk responses
	11.7 Monitor risks
	

	12. Project procurement management
	
	12.1 Plan procurement management
	12.2 Conduct procurements
	12.3 Control procurements
	

	13. Project stakeholder management
	13.1 Identify stakeholders
	13.2 Plan stakeholder management
	13.3 Manage stakeholder engagement
	13.4 Monitor stakeholder engagement	Comment by Editor: NB this is incorrect in the original
	


Source: Project Management Institute, 2017, p. 25
The second part of the PMBOK® Guide 6 is called “The Standard for Project Management” and, according to the PMI, summarizes all the specific measures and methods that can be considered “good practice” for most projects (Project Management Institute, 2017, p. 541). Each of the 49 project management processes shown in the table above is described in detail in terms of the inputs required, and the outputs resulting from the activities. In addition, helpful documents or tools are listed for each process (e.g., stakeholder register or requirements list). Additionally in this part, detailed explanations of projects, project programs, and project portfolios are presented explicitly.
The final, third part of the PMBOK® Guide 6 contains appendixes and a glossary and thus “in-depth content on particularly important project management themes” (Bea et al., 2020, p. 392). This includes, for example, explanations of agile, iterative, adaptive, and hybrid project environments or tools and techniques from the knowledge areas.

Self-Check Questions
1. Which of the following statements is correct?
· The project management approach according to the PMBOK® Guide 6 is an example of the waterfall method.
· Project management knowledge areas according to the PMBOK® Guide 6 include stakeholder management, procurement management, and schedule management.
· The knowledge areas of project management according to the PMBOK® Guide 6 include cost management as well as customer management.
· The project stages according to the PMBOK® Guide 6 usually conclude with a quality gate milestone.
2. Who publishes the PMBOK® Guide (A guide to the Project Management Body of Knowledge)?
Project Management Institute (PMI)
3. According to the PMBOK® Guide 6, which of the following activities belong to the Initiating Process Group?
· Develop project charter.
· Manage quality.
· Define scope.
· Identify stakeholders.

3.3 The IPMA System
Another standardized process model for project management that is widely used internationally is published by the International Project Management Association (IPMA) and represented in Germany by the Gesellschaft für Projektmanagement (GPM). The fourth version of the Individual Competence Baseline (ICB) has been available since 2016/17 (GPM, 2016). The basic approach of the IPMA is not a process orientation with predefined project management sequences. Rather, as the name suggests, the focus here is on competences that can be used as a basis for professional project management. This significantly differentiates the IPMA from other project management standards, such as the Project Management Institute or DIN 69901-2, which are clearly “designed to use a defined, [process-oriented] framework” (Kuster et al., 2019, p. 52). ICB, on the other hand, represents the “focuses on the action competences of the people involved” (GPM, 2016, p. 5).	Comment by Editor: Consider omitting this section for an international audience
The focus is on individual competences, which according to the IPMA’s ICB are defined as “the application of knowledge, skills, and abilities to achieve desired results” (GPM, 2016, p. 17). The exact definition can be seen in the following figure. Do note that the components of competence are closely related. Thus, there is a cause-effect relationship between knowledge and skills, since relevant knowledge is a prerequisite for the existence of skills. This is also the case between skills and abilities, because the latter only emerge through knowledge and skills, and unfold through correct and practical usage (GPM, 2016, p. 17).
Individual Competences According to the IPMA
[image: ]
Source: Oliver Neumann, 2022, based on GPM, 2016, p. 17.
The IPMA system is structured in such a way that no specific methods, procedures, or tools are explained or recommended in detail. Instead, the fields of competence are examined on the basis of four aspects (Bea et al., 2020, p. 396): 1) general description of the field of competence including relevant definitions, 2) listing of the knowledge, skills, and abilities related to the field of competence, 3) illustration of interdependencies with other fields of competence, and 4) structuring into key control indicators (KCI), which are meaningful metrics and measures to enable projects to be implemented in a successful manner.
The ICB 4.0 describes a total of three fields of competence (known as the “Eye of Competence”), each of which comprises several elements of expertise (see following figure; GPM, 2017, pp. 27-32; Dittmann & Dirbanis, 2020):
· Contextual competences (perspective): the focus here is on “methods, tools, and techniques... through which an individual can interact with his or her environment” (GPM, 2017, p. 28) and on motivating individuals and organizations to start new projects. The basic assumption is that projects cannot be carried out without considering the project stakeholders and organizational framework conditions. Rather, the strategy and objectives of the company, the organizational structure, and the culture and values of an organization, among other aspects, have a significant influence on the project. By using the five elements of competence assigned to this field of competence, the formal, explicit as well as the informal, implicit variables influencing the project can be determined and shaped.	Comment by Editor: I can’t find analogous sentences to these green sections here in the ICB, so I’ve left them as “just” translations
· Personal and social competences (people): this field of competence encompasses all personal characteristics “that an individual needs to successfully participate in or lead projects, programs, or portfolios” (GPM, 2017, p. 28). The ten elements of competence integrated here include tools and aspects of self-reflection and self-management (e.g., Eisenhower matrix), personal communication (e.g., feedback and active listening), teamwork, and dealing with conflict.Eisenhower matrix
This method is often used to categorize and thus prioritize upcoming tasks in terms of urgency and importance.

· Technical competences (practice): technical competences are “the specific methods, tools, and techniques used in projects, programs, or portfolios to achieve them successfully” (GPM, 2017, p. 28). With 14 elements of competence, this group is the most comprehensively structured category of ICB 4.0. This includes competences for deriving project requirements and objectives, for procedures and schedule planning, financing, and project quality.

Competence Areas in the ICB 4.0
[image: ]
Source: GPM, 2016, pp. 28-34.
Self-Check Questions
1. Please mark the correct statement(s) with a cross.
· The Society for Project Management (GPM) is a member of the International Project Management Association (IPMA).
· The International Project Management Association is the publisher of the “Individual Competence Baseline” (ICB).
· The International Project Management Association is the publisher of the “Guide to the Project Management Body of Knowledge” (PMBOK® Guide).
· The “Individual Competence Baseline” (ICB) is a process-oriented project management approach.
2. Which three fields of competence does ICB 4.0 cover?
Contextual competences (perspective), personal and social competences (people), and technical competences (practice)

3.4 The Organization of Projects With PRINCE2®
The PRINCE2® project management standard was developed in Great Britain in the 1980s for IT projects in government agencies, which is why this method is often mentioned in connection with the Office of Government Commerce (OGC) (Bea et al., 2020, p. 397). Now, however, the method is published and refined by Axelos Ltd. and is used as a generic project management method for almost every type of project. Therefore, it is also very prevalent in industry.
PRINCE2® stands for Projects in Controlled Environments and—like the PMBOK® Guide 6 or DIN 69901-2 —is based on a comprehensive process model. In addition, this standard consists of the following integrated building blocks, “...which enable a project to be viewed from different perspectives” (Lucht, 2019, p. 54):
Basic Principles	Comment by Editor: List checked against https://www.prince2.com/uk/blog/the-7-principles-themes-and-processes-of-prince2
In PRINCE2®, seven basic principles that have been tried and tested in practice are defined as an essential basis for successful project management; they are mandatory for every project (cf. in the following, among others, Axelos Ltd., 2017 or Bentley, 2015, pp. 4-9):
· Continued business justification: this refers to the start of a project, for which there must be a viable business case, and to the ongoing review during the existence of the project to determine whether it is still achieving or able to achieve its business objectives. In addition, according to PRINCE2®, it is necessary that the business case is documented, approved, and acts as the basis for project decisions.
· Learn from experience: PRINCE2® is based on the assumption that successful project management does not require “reinventing the wheel” (Bentley, 2015, p. 6). Rather, experience should always be used, collected, recorded, and implemented at the start of the project, during its execution, and upon completion of the project (e.g., from previous projects or experiences of the project team members).
· Define roles and responsibilities: since projects are generally not organized within a company’s existing organizational structure, but are implemented in a temporary organization (e.g., matrix or staff organization), it is particularly important when considering PRINCE2® to define clear roles and responsibilities integrating the interests of the business, users, and suppliers into the project.
· Manage by stages: a project is planned, controlled, and monitored in several management stages. The number of these stages depends on the size, complexity, and level of risk of the specific project. Upon completion of each project stage, the progress of the project, the business case, or the risks are checked to determine whether the project should be continued.
· Manage by exception: in PRINCE2® projects, responsibilities are clearly defined and delegated at each management level within the project (e.g., steering committee, project management, project team), so that each level can make project decisions without consulting the next higher management level, tolerances are set for key project aspects. These primarily concern permissible overruns or under-runs in the costs and duration of a project or the extent to which a project item may deviate from agreed quality criteria or the predefined project scope.
· Focus on products: PRINCE2® projects are distinguished by a clear focus on the definition and delivery of products and, in particular, their quality attributes. All project planning, control, and quality monitoring are focused on what the project is intended to produce or deliver.
· Tailor to suit the project environment: as a universal project management method, PRINCE2® offers the possibility of making adjustments to the processes, roles, or methods used depending on the project’s scope, size, complexity, priority, team capability, and risk.

Themes
In addition to the basic principles, PRINCE2® also includes seven key themes that represent project management tasks that need to be continuously worked on (see Axelos Ltd., 2017, Bentley, 2015, p. 11 or Lucht, 2019, pp. 54-55 in the following):	Comment by Editor: Cross-checked for terminology via https://www.prince2.com/uk/blog/the-7-principles-themes-and-processes-of-prince2
1. Business case (why?): the project should be continuously aligned with the objectives of the organization throughout its duration and be fundamentally based on a viable business case with clear project benefits.
2. Organization (who?): so as to manage the project and bring it to a close, a project organization appropriate to the specific context needs to be defined effectively and efficiently; the same applies to roles and responsibilities.
3. Quality (what?): clear documentation regarding quality criteria that the project outcome (e.g., a product) must fulfill.
4. Plans (which? how? when?): plans form the basis for the entire control and communication process within the project. PRINCE2® offers a range of plans that can be adapted to the specific needs of the project in question.
5. Risks (what if?): PRINCE2® defines the key points in the project at which risks should be identified, classified, and reviewed.
6. Changes (what are the consequences?): the focus of PRINCE2® is on the verification of changes (change control) in the project or in relation to the project outcome, as well as their consequences on existing plans or partial deliveries already made.
7. Progress (where are we now? where are we going?): this primarily involves a set of regulations to provide sound information about the project as a basis for decision-making.

Processes
The most comprehensive part of PRINCE2® describes the seven project management processes in detail. They cover the chronological progress of a project. All of these processes have to be addressed in a certain manner in every project according to PRINCE2® (see below, among others, Axelos Ltd., 2017 or Lucht, 2019, pp. 55-56).
The PRINCE2® Processes	Comment by Editor: EN taken from here: https://www.prince2.com/uk/prince2-processes
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Source: Axelos Ltd, 2018, p. 173.
· Starting up a project: this upstream stage aims to determine whether the project is technically feasible and worthwhile, both economically and from the customer’s point of view.
· Initiating a project: here, it is a matter of preparing all the necessary information with which it is possible to decide on the approval and start of the project. The output of this stage is the “Project Initiation Documentation,” which acts as a “baseline” for the entire project.
· Controlling a stage: this process summarizes the operational project management between the milestones (e.g., including status reports to project owners).
· Managing stage boundaries: at the end of a stage, this process includes providing all the necessary information to make decisions about how the project should progress.
· Managing product delivery: this process acts as a control mechanism between project management and product creation specialists. The basis for this is the definition of work packages, which are agreed between the project management and the team leaders in question.
· Closing a project: in this stage, the final product is handed over—usually by the project manager—and the experience gained is documented.
· Directing a project: the responsibility for this process lies with the decision-makers on the project, usually the steering committee or project owner. They come to bear for all decisions that are not covered by the “management by exception” basic principle (e.g., authorization of project start).

Self-Check Questions
1. Which of the following stages are included in the project management processes according to PRINCE2®?
· Defining a project.
· Initiating a project.
· Controlling a stage.
· Steering a stage.
· Closing a project.
2. In which field was PRINCE2® originally developed?
IT projects in administration/government agencies
3. What does the abbreviation of the PRINCE project management approach stand for?
	Projects in controlled environments

3.5 Advantages and Limitations of Standard Methods
To evaluate the use of standardized project management models, it is necessary to start by briefly recapitulating their basic objective and function (Bea et al., 2020, pp. 388-389). Firstly, this includes ensuring the quality of project management, based on the integration of practical experience and the scientific foundation of the process models and methods of the standards in question. Secondly, ensuring project managers and project staff are well-equipped is seen as a central function of a project management standard. The main focus here is on a common understanding of procedures and tools as well as the uniform use of predefined project management terms. Last but not least, the improvement of transparency regarding the progress of the project as well as the creation of prerequisites for controlling a project are seen as functions of standardized project management norms. Additionally, the common features of most of the standardized process models presented above can be summarized as follows: sequential procedure mostly in individual project stages, milestones (“quality gates,” releases) at the end of a sequence for verifying and validating the outcome of the stage or project section at hand (against the backdrop of the project requirements) and the focus on the hierarchical organization of the project team.
Against the backdrop of these points, it is necessary to decide for each individual project situation whether the introduction or use of standardized project management process models is advantageous or not. Small and medium-sized companies, in particular, fear the risk of the “bureaucratization” of project management when project management standards are introduced and worry that project execution based on plan-based standards is not tailored to their specific company and/or project situation (Turner et al., 2010). This refers, in particular, to smaller projects, such as the organization of a company party or the development of a new design for a company logo. In order for the chosen standardized process model to actually generate the advantages mentioned below, companies and their project managers have to carefully examine the project situation at hand. Important criteria in this decision include the type of project, the importance of risk minimization in the project process, whether the project team can or should work in a self-organized manner, and the attention paid to project documentation.
In the following, the advantages and disadvantages of the project management standards mentioned are compared, firstly, and then the most important advantages and limitations of these process models are illustrated in general. The overview does not claim to be exhaustive but is intended to serve as an aid in deciding for or against the use of standardized project management models. At the same time, it should be pointed out at this early stage that, in project management practice, company-specific process models are often developed, mostly based on the standards presented above. This “tailoring” of approaches is primarily aimed at minimizing the rather abstract nature of the established standards (Bea et al., 2020, p. 403).
Advantages and Disadvantages of Standardized Approaches in Project Management (Overview)
	
	DIN69001
	PMBOK® Guide 6
	ICB 4.0
	PRINCE2®

	Advantages
	· Extensive knowledge base regarding processes and methods (“best practices”)
· Relatively easy to learn
· Established set of rules by a recognized institution

	· Clear process orientation
· Extensive knowledge base regarding processes and methods (“best practices”)
· Globally recognized certification program

	· Generic approach with focus on the expertise of a project manager
	· Clear process orientation
· “De facto” standard in Great Britain
· Extensive knowledge base regarding methods (“best practices”)
· Propagates “management by exception“

	Disadvantages
	· Too unknown for use in an international context
	· Too complex for small projects
· Must be adapted to context (e.g., industry, budget)
· High training outlay
	· High outlay for training in the concept due to the special perspective on project management
· Partly too generic and thus lacking specific recommendations for implementation 

	· Very strong orientation toward (predefined) documents
· Must be adapted to context (e.g., industry, budget)
· High training outlay

	Application areas
	Projects in German-speaking countries
	Complex, international, long-term projects
	Complex projects in large corporations, where prior knowledge of project management methods is already available
	Complex, international, long-term projects


Source: Oliver Neumann, 2022

Advantages of Standardized Approaches in Project Management
· Easy to understand, structured approach: the above-mentioned process models are first and foremost clearly structured and usually follow a schematic sequence (“process orientation”). In particular, this leads to a simplification of the project process and thus to a reduction in complexity (Bea et al., 2020, p. 61). The “orderly approach” (Bea et al, 2020, p. 61) based on a project management standard thereby generates a transparent project structure which can be controlled; this structure is, not least, the starting point for the division of labor in the project (Bea et al, 2020, p. 61).
· Risk minimization and quality assurance: a central advantage of standardized approaches can be seen in the near-dominant focus on minimizing risks and ensuring product or project quality. This is reflected, in particular, in the standard models with a strongly pronounced “planning” stage or process group. Especially, for example, in the PMBOK® Guide 6 or DIN 69901-2, almost all the activities in the planning process aim to minimize or avoid project risks, such as time delays, budget over-runs or qualitative errors in the project outcome.
· Increased efficiency in the implementation of the project, as the project participants do not first have to be trained in the procedures and methods for each project. This also means it is possible to supplement or replace project staff for specific project phases (Timinger, 2018, p. 14).
· Sound knowledge base: all standardized process models and the project management methods integrated into them are based on decades of practical experience, further development, and a scientific foundation. As a result, the standards contain a well-founded, detailed, and comprehensive description of tools and approaches which, not least, are usually widely used in project management practice and have proven to be very effective (Nash, 2022, p. 2). In addition, this knowledge base can also act as a starting point for deriving corporate-specific project management models.
· Simplification of cooperation due to standardization: the standardization of project processes, methods, documents, and project vocabulary simplifies communication and thus collaboration within project teams. This is particularly the case in international and/or interdisciplinary projects.
· Controllability: the phase-based orientation or structure of the standardized process models in project management makes it easier to measure the progress of the project, especially when milestones or quality gates are implemented (Timinger, 2021, Fig. 3-2).

Limitations of Standardized Approaches in Project Management
· Inefficiency in the face of volatile requirements: one of the main limitations of standardized approaches in project management is their inefficiency in the face of changing project requirements or project objects that are difficult to plan. This is a major disadvantage when project content becomes more complex, such as with combined hardware and software development projects or projects with many (external) stakeholders (e.g., construction projects).
· Complexity: the process models and methods stipulated in the norms are simply too elaborate and complex for more compact project specifications. The sheer scope of most standards indicates that, in many project types, the proposed processes and tools are clearly too vast and do not lead to an improvement in the performance of project management, but rather have a negative impact on it.
· Late feedback: the basic structure of most standardized process models means that customers or clients are not integrated into the project to a very great extent over the project period. Once the planning processes have been completed, in which project requirements are clarified and regulated in collaboration with the customer (e.g., in the form of a requirements specification and, if applicable, a work breakdown structure), there are, on a formal level, only a few “touchpoints” at which the customer is integrated into the project and can, for example, incorporate their feedback in the form of change requests.
· Risk of “bureaucratization”: the strong focus on documentation sometimes leads to methods being applied according to the standard, albeit as an “end in itself” (Hagen, 2009, p. 69) and without assessing whether the application of a particular method actually leads to the project gaining in quality or efficiency.
· “Mechanistic” approach: due to the strong focus on predefined process flows (incl. input and output definition) in project management, most standardized approaches generate a very narrow or rigid specification of how exactly a project is to be managed. Projects’ organizational peculiarities or specific requirements and conditions are not taken into account.
· Need for adjustment: along with the high complexity of the standards and the “mechanistic” process thinking mentioned above, a further limitation is that the proposed, and sometimes prescribed, tools and approaches almost always have to be adapted to the “industry to be used, project size and scope, time and budget, and quality constraints” (Hagen, 2009, p. 60).

Self-Check Questions
1. What are the advantages of standardized approaches in project management?
· Risk minimization.
· Quality assurance.
· Flexibility.
· A sound knowledge base.
2. What are some of the disadvantages of standardized approaches to project management?
· Lack of control over the progress of the project.
· Not applicable to international projects.
· Complexity.
· Risk of the “bureaucratization” of project management.

Summary
Since project management began to be professionalized, a number of standards and norms have been established by different project management institutions with regard to processes, definitions, and methods in project management. They are all based on far-reaching theoretical foundations as well as the extensive integration of practical experience from a wide variety of project types.
In DIN 69900 and DIN 69901, the German Institute for Standardization (DIN) describes in detail the fundamentals, terms, a process model, and methods of project management. The project management process model according to DIN 69901 comprises the five stages of initialization, definition, planning, control, and completion. Within this, activities from eleven processes are specified. These relate, among other aspects, to the sequence & deadlines, objectives, and risk of the project.
Probably the best-known project management standard in the world is the PMBOK® 6 by the Project Management Institute. This also structures projects using a five-part process model. Within these process groups, the PMI defines activities from a total of ten knowledge areas. These include project integration management, project requirements management, and project stakeholder management.
The IPMA takes a radically different approach with its Individual Competence Baseline (ICB) for project management. Here, the focus is on individual competence, which the IPMA’s ICB defines as “the application of knowledge, skills and abilities to achieve desired results” (GPM, 2016, p. 17). Different perspectives from the categories of context competences, personal and social competences, and technical competences are needed to successfully manage and execute projects.
PRINCE2® represents a similar, process-oriented standard to DIN 69901 and the PMBOK 6®. Basic principles, themes, and processes for successful and professional project management are defined.
The main advantages of standardized process models in project management are risk minimization, quality assurance, and controllability of project work. Limitations of these procedures, on the other hand, include their complexity, inefficiency in the face of volatile requirements, and the risk of “bureaucratization.”


Unit 4—Agile Approaches to Project and Process Management


Study Goals
After completing this unit, you will be able to…
... understand the fundamentals and intent of agile management approaches.
... distinguish the relevant agile project management approaches from each other.
... describe in detail the specific content of project management according to Scrum, Kanban, and design thinking. 
... assess the key advantages and disadvantages of agile approaches to project management.








4. Agile Approaches to Project and Process Management

Introduction
[bookmark: _Hlk117173284]Many projects are characterized by the fact that their project objective can be described clearly and in detail right from the start, with this objective normally not needing to be changed. Examples include construction projects (e.g., building the Elbphilharmonie concert hall in Hamburg) or organizational projects (e.g., celebrating a company anniversary or organizing and staging the Olympic Games). Such projects are usually implemented based on plans and are, therefore, shaped by a relatively rigid approach. For project management, standardized process models such as PRINCE2® or the PMBOK® come into play here. On the other hand, there are also projects where the customer requires a high degree of flexibility and where the project outcome can only be characterized in relatively vague terms at the beginning. A prime example is software development, which is characterized by high levels of uncertainty, complexity, and frequent changes. Here, it is almost impossible to create detailed plans for the course of the project at the beginning. In addition, it is not expedient—as is common in standardized process models—to conduct long project stages without regular feedback loops with customers and relevant stakeholders. Agile project management has been developed since the 1990s for projects like these, in which flexibility and adaptability are of particular importance. This approach will be explained in more detail in the following unit. In particular, the following questions will be discussed:
· What are agile project management approaches based on?
· How exactly does agile management take place according to Scrum, Kanban, and design thinking?
· What are the advantages and limitations of agile management approaches?

4.1 The Agile Manifesto
For several decades now, the terms “agile” and “agility” have been an integral part of everyday corporate management in general and of project management in particular. Agile management approaches clearly originated in software development, which has become increasingly relevant for almost all product and service offerings since the 1990s. However, its underlying principles and methods are now also widely used outside of software development. The term “agile” literally means “nimble,” “mobile,” and “flexible” (Bea et al., 2019, p. 412). At this point, it is important to highlight that agile approaches do not automatically make projects faster or “better.” Rather, they reflect a radically different approach from planning-oriented (standardized) project management approaches, such as DIN, PMBOK® or PRINCE2®. This can be vividly illustrated by their different focal points in the magic triangle of project objectives (see figure). In traditional, plan-based project management, the focus is on a clearly defined scope of services or project outcome, which usually cannot be changed. Based on this, the cost (e.g., project budget) and deadlines of the project are estimated and flexibly adjusted if necessary. This is particularly evident in many large construction projects, such as the construction of Berlin Airport, which cost significantly more and took longer than originally planned. In agile approaches, conversely, the costs and deadlines of the project are clearly fixed in advance and are usually not adjusted. In software development, for example, this can be a release date. However, the scope or quality of the project deliverable is flexible in agile management models. This means that the project object (e.g., the development of a piece of software) is only specified step-by-step (iteratively) over the course of the project and, if necessary, adapted according to customer requirements or in order to meet a release deadline.Magic triangle
The magic triangle is used as a metaphor for illustrating the three interdependent and mutually influencing central success factors and restrictions in project management (time, cost, and quality).

The Magic Triangle in Plan-Based and Agile Project Management
[image: ]
Source: Timinger, 2017, p. 163 (slightly modified).
The principles and characteristics of agile approaches go back to the “Agile Manifesto” (“Manifesto for Agile Software Development”), which was published online in 2001 by several representatives of agile project management (Beck, 2001). In it, these experts formulated both common fundamental values and specific basic principles for agile approaches. Accordingly, these fundamental values include (Beck, 2001; Timinger, 2017, p. 163):	Comment by Editor: Taken from https://agilemanifesto.org/
· “individuals and interactions over processes and tools,
· working software over comprehensive documentation,
· customer collaboration over contract negotiation and
· responding to change over following a plan.”
Based on this, 12 basic principles for agile management were developed, which are characterized in particular by the following features and are reflected in all agile methods (e.g., Scrum) (see below, among others, Bea et al, 2019, pp. 414-415; Patzak & Rattay, 2018, pp. 645-647; Hüsselmann, 2021, pp. 47-48):
· Incremental approach: in agile approaches, an incremental process is used because the desired project outcome usually cannot be described or defined, or cannot be described or defined in full, at the beginning of the project. “Increments” are, therefore, planned. This term is understood to mean “a partially finished, temporary, but executable version of the intended solution” (Oestereich, 2008, p. 20). Thus, an attempt is made to approach the desired project outcome through partial deliveries or partial results that demonstrate an increase in functionality after each stage.
· Iterative approach and time-boxing: all agile management methods plan and execute iterations or loops within a predefined period. This “step-by-step” approach aims to check partial deliveries at short intervals and on an ongoing basis with regard to improvements or necessary adjustments. The time period specified for an iteration is not adjusted under any circumstances. If the content of the planned project steps is not implemented within the iteration, they will be moved to one of the next versions.
· [bookmark: _Hlk125397592]Orientation toward customer benefits through the close involvement of the customer: the highest priority in an agile approach is the continuous integration of the customer and the delivery of usable (partial) results for the customer. The customer alone makes decisions on functionalities to be implemented in the various iterations. The initial focus is on “core functionalities” so that a specific benefit for the customer is created as early as possible in the project.
· Personal responsibility, self-organization, and direct communication: people and the project team represent the central success factor in agile management approaches. Therefore, the implementing team is given as much responsibility as possible in terms of their work and priorities. The teamwork focuses on the project participants organizing themselves and sharing information continuously and directly. A project manager in the traditional sense, who delegates and monitors tasks, does not, therefore, exist.
· Change-friendly project culture: the customer and the project team have the opportunity to address and introduce changes to the project scope or the functionality of the project deliverable at any time. This “adaptivity” reflects another central aspect of agile management approaches.

The 12 Principles of the Agile Manifesto (Beck, 2001)	Comment by Editor: Taken from https://www.agilealliance.org/agile101/12-principles-behind-the-agile-manifesto/

(1) Our highest priority is to satisfy the customer through early and continuous delivery of valuable software.
(2) Welcome changing requirements, even late in development. Agile processes harness change for the customer’s competitive advantage.
(3) Deliver working software frequently, from a couple of weeks to a couple of months, with a preference to the shorter timescale.
(4) Business people and developers must work together daily throughout the project.
(5) Build projects around motivated individuals. Give them the environment and support they need, and trust them to get the job done. 
(6) The most efficient and effective method of conveying information to and within a development team is face-to-face conversation.
(7) Working software is the primary measure of progress.
(8) Agile processes promote sustainable development. The sponsors, developers, and users should be able to maintain a constant pace indefinitely.
(9) Continuous attention to technical excellence and good design enhances agility.
(10) Simplicity–the art of maximizing the amount of work not done–is essential.
(11) The best architectures, requirements, and designs emerge from self-organizing teams.
(12) At regular intervals, the team reflects on how to become more effective, then tunes and adjusts its behavior accordingly.

Self-Check Questions
1. Which of the following statements about agile process models is correct?
· Agile process models are characterized by an iterative approach.
· Agile process models are characterized by incremental processes.
· Agile process models are consistently oriented toward customer benefits.
· Agile process models can also be referred to as waterfall models.
2. What is the name of the document that describes, among other aspects, the 12 principles of agile approaches?
The Agile Manifesto

4.2 Scrum Basics and Scaling Methods
The most commonly used method for agile project management in practice is Scrum. This primarily goes back to Ken Schwaber and Jeff Sutherland, who summarized the rules and processes for this approach in the “Scrum Guide” (Schwaber & Sutherland, 2020).Scrum
The term "Scrum” comes from the sport of rugby. There, this refers to a complicated move that requires disciplined teamwork.

Scrum consists of the three core building blocks: (1) Scrum Roles, (2) Scrum Events and (3) Scrum Artifacts, which are explained in more detail below. The basis for understanding these building blocks is the overall Scrum process shown in the following figure.
Overview of the Scrum Process
[image: ]
Source: Bea et al., 2020, p. 417 based on Pichler, 2008, p. 7
Scrum Roles
As described in the basic principles of agile management methods, Scrum is also built on a clearly defined role structure where people hold corresponding responsibilities and authorities. The “Scrum team” in Scrum comprises the following three roles (cf. in the following, among others, Schwaber & Sutherland, 2020; Timinger, 2017, pp. 167-169):
· Product Owner: the Product Owner is the representative of the customer on the project team and consequently of very high importance. It is imperative that they have a very good understanding of the product or customer, as they will specify and formally approve the requirements to be implemented for each increment, working very closely with the project team throughout the project. The Product Owner is formally the only person who is allowed to issue requirements regarding the project object toward the project team (Scrum team). In doing so, however, they are not the same as the customer, since in addition to taking the customer’s interests into account, they must also ensure that the project is economically profitable from the perspective of the organization implementing it.
· Development team: the development team consists of a number of interdisciplinary experts who implement the requirements for the project outcome, i.e., develop a specific technical solution for the customer needs at hand. The team works in a self-organized fashion and according to the “pull” principle. This means that each team member “pulls” the necessary tasks from the task list prioritized by the Product Owner (Product Backlog, see below). Scrum does not, therefore, have a project manager or other management entity that delegates tasks to the team.
· Scrum Master: the Scrum Master is the method expert in the Scrum agile team. They have extensive knowledge and experience of running projects using Scrum methods. The Scrum Master is responsible for the proper execution of Scrum, coaches the Scrum team and, if necessary, the Product Owner regarding the understanding of the Scrum process model and, last but not least, helps to remove barriers to project execution that the team cannot overcome on its own.

Scrum Events
A Scrum Event or activity is an institutionalized format to create transparency about the project’s progress as well as to provide the agile team with the opportunity to review and, if necessary, adjust the project scope that has been developed up to this point (Schwaber & Sutherland, 2020, p. 8). They are held at fixed intervals and are intended to prevent the need to hold additional meetings that are not defined in Scrum. The Scrum method recognizes five events (cf. in the following Schwaber & Sutherland, 2020, Bea et al., 2020, pp. 416-417; Timinger, 2017, pp. 179-188):
· Sprint: “Sprints are the heartbeat of Scrum, where ideas are turned into value” (Schwaber & Sutherland, 2020, p. 8). They represent short work cycles, lasting a maximum of 30 working days, in which the product requirements are implemented on a technical level. Over the duration of a Sprint, the Scrum team continues to work in a completely self-organized manner. Furthermore, it is not permitted to adjust or even expand the scope of work of a Sprint after the Sprint has started.
· Sprint Planning: the preparations for the Sprint are carried out in Sprint Planning, i.e., specifically, this marks the definition of the requirements that are selected from the Product Backlog (see below) and that are to be implemented on a technical level in the next Sprint. The prerequisite for this is that the outlay needed for these requirements has been estimated by the team in advance of the Sprint Planning Meeting (in the Scrum Guide, this is formalized as an estimation meeting).
· Daily Scrum: during a Sprint, short meetings lasting a maximum of 15 minutes are held daily, known as Daily Scrum Meetings. The content and objective of these meetings are a brief status analysis, the alignment of tasks between team members and, above all, the identification of any impediments. Under no circumstances will detailed technical issues be discussed here. Rather, the objective is to have a two-way comparison of Sprint progress each day. It may also be the case that, in the real world, Daily Scrums are over after just 5 minutes. As a rule, only the development team and, if applicable, the Scrum Master participate in the Daily Scrums.
· Sprint Review: the results achieved at the end of a Sprint in the form of product increments are formally reviewed (tested) and released in the Sprint Review. Therefore, in addition to the development team and Scrum Master, the Product Owner is also invited. Furthermore, weaknesses and room for improvement in this partial delivery are to be explicitly discussed and documented here.
· Sprint Retrospective: the Sprint Retrospective is an event involving the entire Scrum team (development team, Scrum Master and Product Owner), without other participants such as managers of the relevant departments. Here, the technical outcome of the Sprint is not to be discussed, as in the Sprint Review. However, in this instance, good aspects and/or opportunities for improvement in the internal team collaboration over the past Sprint are to be discussed and documented. In practice, feedback from team members often falls into three simple categories, such as “keep, start, stop” or “keep, try, drop.” The objective here is, on the one hand, to continuously improve the cooperation in the Scrum team and, on the other hand, to strengthen the team’s motivation through mutual feedback.

Scrum Artifacts
In Scrum, Artifacts “represent work or value” (Schwaber & Sutherland, 2020, p. 11). They aim to increase the transparency of the most important information and enable all project members to be on the same footing regarding the tasks defined in the project at different points in time. For each of the artifacts explained below, an objective is defined, which is primarily intended to improve the focus of the Scrum team (Schwaber & Sutherland, 2020, p. 11):
· Product Backlog with product objective: the Product Backlog consists of a prioritized collection of requirements for the product to be developed, in the form of a list. It is the responsibility of the Product Owner and is to be understood as a living document to which new requirements can be added over the course of the project. Therefore, it does not have the same function as a specification in traditional project management, which is usually elaborated in detail during the project planning stage. Based on the product vision (product objective), it is the task of the Product Owner to place the requirements at the top of the list that are of the highest importance to the customer’s interests. Scrum distinguishes between two types of requirements: (1) User Story: it “is a requirement written from the perspective of a specific role, often that of the user” (Timinger, 2017, p. 169) and is thus described in very specific terms. The formula according to which user stories are formulated is: “As <user role> I want <the objective> so that <reason>.” An example of this might be: “As a user, I want to be able to change user data retrospectively so that errors in the data can be corrected.” (Timinger, 2017, p. 170) (2) Epic: on the one hand, Epics are used to summarize user stories, e.g., because their content falls into the same area of the product to be developed (e.g., firmware or user interface). On the other hand, Epics also encompass requirements that cannot yet be described precisely and the outlay for which cannot be specified. They are, therefore, usually requirements that are to be processed later in the project.
· Sprint Backlog with Sprint objective: before a Sprint can be started, the requirements that are to be solved, on a technical level, over the course of the next Sprint, depending on the size of the Scrum team and the Sprint duration, must be selected from the Product Backlog. These are “moved” to the Sprint Backlog. For this purpose, it is necessary that the User Stories formulated in the Product Backlog are converted into specific tasks and thus specified in terms of their content-related scope. The Scrum team performs this task. Thus, the Sprint Backlog represents the exact to do list that the Scrum team believes it can complete with the available resources within the Sprint duration.
· Product Increment with Definition of Done: at the end of each Sprint, a new partial delivery or partial result of the product (e.g., of a piece of software, hardware, a concept), known as a Product Increment, must be available. This needs to be functioning or at least presentable and satisfy the most important customer needs. This is why the Definition of Done is formulated in advance for the Product Increment (as well as for the respective User Stories in the Sprint). The Definition of Done includes all the necessary work packages and tasks (e.g., tests, documentation, integration of hardware, and software) that have to be completed before the Product Increment can be created and presented. The product increment is demonstrated and tested in detail at the Sprint Review meeting. This ensures that important suggestions for customization or feedback from the customer based on the Increment submitted up to that point will be considered in one of the next Sprints.

Self-Check Questions
1. Which of the following examples count as a Scrum event?
· Kick-Off Meeting.
· Sprint Planning.
· Daily Scrum.
· Sprint Retrospective.
2. What are the tasks and responsibilities of the Scrum Master?
· Method expert for Scrum.
· Monitoring and promoting the proper implementation of Scrum.
· Direct contact with the project customer.
· Support in overcoming barriers.

4.3 Kanban and Design Thinking
Kanban and design thinking are other very popular and, therefore, widespread methods in agile project management, and they are explained below.
Kanban
The Kanban method does not originate from the field of project management. Instead, it was introduced at Toyota around 1950 to optimize manufacturing and increase efficiency (Ohno, 2013). Kanban became a part of the approaches later summarized under the terms “lean management” or “holistic manufacturing systems.” In principle, Kanban uses simple cards to implement the pull principle, i.e., material or orders are only reordered or manufactured when consumption values fall below a certain level, or a very specific customer order has been placed. This basic idea was applied to software management tasks by David Anderson in 2007 and has henceforth been used as a method of agile management (Anderson, 2010).
In this process, all sub-tasks or work packages that arise in a project, including those from the person responsible according to the Kanban approach, are written on cards (sometimes in different colors). These cards are set out clearly on the Kanban board, which, in practice, is set up both in physical form (e.g., whiteboards, brown paper partitions, or similar) and in digital form (see figure). The basic idea is that each team member “pulls” tasks from the project scope according to their available capacity (pull principle) and these then “wander” over the Kanban board depending on the processing status. A new (sub-) task is only started once the task in question has been fully completed.
Kanban Board (Example)
[image: ]
Source: Oliver Neumann, 2022
On the Kanban board, there are usually five columns, whereby in practice more (or sometimes also fewer) columns can obviously also be used (e.g., in software projects columns for implementation, integration and tests), depending upon the project in question:	Comment by Editor: The specific headings for these columns can vary widely in EN so these are “just” translations
· “Backlog” or “Pool”: similar to the Scrum Product Backlog, all relevant (partial) tasks of the project are collected here.
· “To Do” or “Released”: this column collects all the tasks that have been prioritized by the team from the Backlog, but have not yet been started and thus will be processed next.
· “In Progress”: when a task is started, the associated card on the Kanban board is moved from “To Do” to the “In Progress” column.
· “Review”: when a task is completed, i.e., all the fulfillment criteria for completion are met, the task is usually reviewed by another team member. In practice, this column may also not be explicitly listed on the Kanban board.
· “Done”: only after the review has been completed is the task, in the form of the card in question, moved to the “Done” column. The individual working on this task now has the capacity to start a new task from the “To Do” column.
Kanban practices
Agile management according to Kanban follows the following six practices according to Anderson (2010) to ensure that Kanban supports the management of projects as effectively as possible:
1. Make work visible (visualize): this obviously refers to the Kanban board and thus to full transparency regarding work tasks. Furthermore, this also means the visualization of the various columns on the board, which, in turn, demonstrates which “flow” the tasks are following in the project (on the Kanban board, this is usually from left to right).
2. Limit work in progress: Kanban is plainly based on the theory that it is better to work on a few tasks at the same time and complete them fully than to start too many tasks and finish them late (“multitasking”).
3. Make policies explicit: work in line with the Kanban approach should follow clearly defined rules to which the team members must adhere. This includes, for example, determining when and by whom cards may be moved on the Kanban board or what the regular communication in the team looks like.
4. Measure and shape the flow (manage flow): as already mentioned, Kanban originated as a management approach in the mass manufacturing department of an automobile manufacturer. This background also leads to various KPIs being used in Kanban to measure the performance of the team. This includes, in particular, the lead time of a work package, i.e., the duration required for a task to move from the “In Progress” column to the “Done” column.
5. Implement feedback loops: derived from the practice above, it has become the norm to include mechanisms to allow the team to discuss current progress on the project or potential barriers or problems. In practice, a daily meeting is often held at the Kanban board for this purpose (similar to the Daily Scrum event from the Scrum approach).
6. Improve collaboratively, evolve experimentally: the problems or barriers that have been identified via the use of the Kanban method should be taken by the team as a starting point for continuous improvement. In practice, well-known methods from lean management are often used, such as problem-solving according to PDCA principles.

Design Thinking
In addition to Scrum and Kanban, the concept of design thinking has also become widely established as an agile management method. Design thinking has its origins in innovation management. At its essence, it is an interdisciplinary and integrative approach to handling a complex problem or assignment by generating and implementing ideas in several stages. When it began in the 1990s, it was observed that many members of product development teams worked more or less separately from each other on a solution to a problem and developed “partial solutions” which subsequently had to be transferred into an overall solution (Schallmo & Lang, 2020, pp. 1-2). This was not only inefficient, but also sometimes resulted in the partial solutions solving the problem from different perspectives, neglecting the actual problem from the customer’s point of view. The concept of design thinking, on the other hand, proposes that a solution or assignment should begin with a clear formulation of the question, building on this to develop a solution in iterative stages.
Although different process descriptions for design thinking exist in the literature, a six-stage process has become established in practice, which will be presented below (see, inter alia, Hilbrecht & Kempkens, 2012; Schallmo & Lang, 2020, pp. 50-51). The stages are usually developed in workshops, some of which last several days.
Design Thinking Process
[image: ]
Source: Oliver Neumann, 2022, based on Hasso Plattner Institute, 2022; Schallmo & Lang, 2020, p. 51.
· Understand: the aim in this phase is for the project team to gain a collaborative understanding of the problem or assignment at hand. Research and discussion are used to try to specify the problem, define the typical target group of the assignment, or understand the project context, among other activities.	Comment by Editor: Steps taken from here: https://www.wpeka.com/stages-of-design-thinking.html
· Observe: after the assignment has been specified, the next phase focuses on documenting all the relevant information and data concerning the problem or project to be worked on. To achieve this, qualitative survey methods such as interviews or observations of (potential or current) users are used, among others.
· Define viewpoint/point of view: the third phase in the design thinking process forms a kind of synthesis. The outcomes of the two previous phases are visualized so that a holistic picture of the problem or project emerges. For this purpose, it is necessary to intensively interpret and, if necessary, prioritize the data and findings collected up to this point within the team. Other activities during this phase include creating typical user profiles (“personas”) for which specific requirements for the problem solution are outlined. This also concludes the phases in which the team is primarily concerned with the “problem space.”
· Ideate: based on the point of view that has been defined, the team starts to develop and collect ideas for problem-solving or project handling with the help of brainstorming or other creativity techniques (e.g., TRIZ).TRIZ
TRIZ is a Russian acronym that is often translated into English as the “Theory of Inventive Problem Solving (TIPS).” It comprises a number of methods for creative problem-solving and is based on various approaches, including that of first abstracting specific problems and then generating approaches to solving them.

· Prototype: in the fifth stage, prototypes for selected proposed solutions are generated. The aim here is for the idea to be presented to a specific user, who can provide sound and constructive feedback. Both physical prototypes made of cardboard, plasticine, or 3D-printed components and software-based proposed solutions (e.g., app or website) are suitable for this.
· Test: based on the prototype presented, the team tries to get as much feedback as possible from the user so that they can manufacture a revised and improved design for the problem.

Self-Check Questions
1. Which of the following statements about Kanban is correct?
· Kanban is a method that was developed specifically in project management.
· All work packages and (partial) tasks are made visible on a Kanban board.
· One practice in Kanban is continuous improvement as a team.
· Kanban boards can only be used as physical boards (e.g., on a movable wall).
2. Which of the following statements about design thinking is correct?
· Design thinking was developed in the field of innovation management.
· Design thinking is an interdisciplinary, team-oriented approach to idea generation and implementation.
· Design thinking can be described as a traditional project management method.
· In practice, design thinking is often implemented in six stages—from the observation of the problem to testing prototypes.

4.4 Advantages and Limitations of Agile Methods
Following the agile methods in project management presented in this unit, the following common characteristics can be briefly summarized for these methods (Beat et al., 2020, pp. 414-415): first and foremost, all agile project management methods consistently focus on customer requirements so that solutions can be delivered for the customer or project clients as quickly as possible (Patzak & Rattay, 2018, p. 642). It is assumed that the customer will not be able to describe the project outcome in detail at the beginning of the project and will instead specify their requirements as time goes on. Therefore, another characteristic of agile management approaches is their incremental and iterative approach. An “increment” is considered to be a partial result which, although not complete, represents a solution that the customer can use. Furthermore, a particularly important role is attributed to the self-organization of the project team in agile project management methods. This includes, among other aspects, the transfer of responsibility for the scope of work packages in Sprints to the project team within the framework of the Scrum method, as well as direct and regular communication within the project team without tangible specifications from a project manager.
Against the background of these characteristics, the following section first provides a summarized overview of the advantages and disadvantages of the most important agile methods. Then, it presents the most important advantages and limitations of these agile management methods for projects.
Advantages and Disadvantages of Agile Management Methods (Overview)
	
	Scrum
	Kanban
	Design thinking

	Advantages
	· Very structured and systematic approach
· Clear definition of roles, responsibilities, and regular meetings
· High motivation of the team due to self-organization
· Quality assurance elements (e.g., Sprint Review) are integrated
	· Easy-to-understand approach
· Creates a high level of transparency about the status of project tasks
· Encourages proactive approach to work by team members
· “Infinitely” long implementation time, in essence
· Can also be successfully combined with traditional approaches
	· Interdisciplinary approach to creative idea generation
· Approach with “hands-on” mentality (workshop character)
· Encourages a proactive approach to work by team members
· Can be successfully combined with other agile methods (e.g., Sprints)

	Disadvantages
	· Few options to enhance flexibility
· Many rules that are very difficult to implement without prior knowledge
· Quickly proves to be inefficient with larger teams
	· No predefined roles or regular meetings
· Project tasks must be known and able to be determined
· Sometimes difficult to use for very large projects with very many team members
	· Danger of working more on technical details than on the specific solution due to frequent iterations in the process
· Time and personnel outlay very high
· Methodological knowledge necessary

	Application areas
	Especially software projects in which the team members already have experience with Scrum
	In principle, all project types and sizes
	Especially innovation projects or projects in which solutions to problems (products or services) are to be developed


Source: Oliver Neumann, 2022.
Advantages of Agile Methods in Project Management
· Customer satisfaction by means of high level of customer orientation: as already mentioned, all agile management methods focus on customer orientation and align all their activities with customer requirements. This inevitably leads to a high level of customer satisfaction as the customer is closely involved in the project. This is also promoted by the regular presentations of partial results (“increments”), e.g., at the end of a Sprint in the Scrum approach.
· High flexibility due to incremental approach: another core aspect and thus advantage of agile management methods is their high level of flexibility with regard to the project outcome to be created or the project scope. Along with the high degree of customer orientation, it is not mandatory in agile process models for the project outcome to be documented in every detail from the very beginning. This is often also subsumed under the term “vision-driven development” (Lucht, 2019, p. 63). Rather, the product or service to be created is developed and refined iteratively (in collaboration with the customer).
· High degree of control due to feedback loops: agile management methods sometimes give the appearance of being difficult to monitor due to their flexibility in terms of project scope. However, this is only a first impression. Many agile process models, such as Scrum, have integrated a variety of regular meetings and mechanisms (e.g., daily stand-ups, Sprint reviews, Sprint retrospectives, burndown charts), which allow the progress and status of the project to be monitored with great precision, and, compared to standardized project management methods (such as the waterfall method), at short intervals and on a regular basis.
· High intrinsic motivation in self-organized project teams: implementation teams following agile management methods tend to have higher levels of motivation due to the transfer of responsibility for the entire scope of work in the project. This results, in particular, in ownership of outlay estimates, task delegation, and team collaboration (Patzak & Rattay, 2018, p. 666). Among other aspects, this also means that teams tend to be less overloaded, as they define the work packages for a project phase themselves. In addition, the direct feedback from customers and other relevant stakeholders as well as “quick” successes by producing partial results (increments) have a motivating effect.

Limitations of Agile Methods in Project Management
· “Scope creep”: one of the biggest dangers of agile approaches is the continuous expansion of the functional scope or the project scope in general. Due to the high flexibility with regard to the project scope, there are, in practice, increasing numbers of unplanned but significant extensions of the project objectives. As a result, it may no longer be possible to meet all the requirements within the agreed budget and schedule for the project.
· High communication outlay: despite the advantages already mentioned, which arise due to the regular meetings (e.g., stand-ups or Sprint reviews) built into agile process models, these also have the disadvantage of requiring a considerable amount of outlay, especially for communication in the project team. The preparation, follow-up and execution of these meetings tie up project resources to a considerable extent; this is also due to their high frequency.
· Not applicable to all project types: it is not possible to create incremental partial deliveries for all project types. Consider, for example, construction projects or the long and complex product development cycles at automobile manufacturers. In practice, it has, therefore, become the norm that agile approaches are used in a modified form (e.g., in combination with traditional project management) for such types of projects, which is often also summarized under the term “hybrid project management.”
· Inefficiency with larger teams: the high level of personal responsibility and necessary self-organization of agile project teams mean that this approach can no longer be handled efficiently with a large number of team members. Larger teams would be too busy organizing the agile approach to actually work on the project task. Therefore, methods such as Scrum or Kanban usually only exert their full impact with relatively compact teams and are thus limited to small team sizes. Larger projects are modelled e.g., in Scrum with several teams in scaled process models.
· Commitment of the team necessary: the positive aspect of the high level of personal responsibility and self-organization in agile project teams simultaneously requires that the team members identify to a particular degree with the project as a whole and the project content in particular. If individual team members were to act “by the book,” this would certainly lead to losses in the effectiveness of the agile approach.
· Knowledge of methods as a basic requirement: especially with methods like Scrum, it is essential that all team members have a sound methodological knowledge of terminology, roles, and the activity structure. This represents a particular hurdle to getting started on the part of team members with no experience in agile project management, in particular. Likewise, such knowledge is a necessary success factor with regard to the methodically precise and comprehensive description of task packages (e.g., user stories in Scrum). If this is not the case, the outlay cannot be estimated or the relevant resources allocated, or at least, only to an inadequate extent, which in turn can lead to delays in the processing of work packages.

Self-Check Questions
1. What are the advantages of agile approaches in project management?
· High flexibility in terms of project scope.
· High customer satisfaction.
· High intrinsic motivation of the project teams.
· No sound knowledge base necessary.
2. What are some of the disadvantages of agile approaches to project management?
· Project scope cannot be changed during the course of the project.
· Inefficiency with larger teams.
· Not applicable to all project types.
· Hardly any opportunities to integrate customer feedback.

Summary
Agile management or agile process models developed out of software development projects in the 1990s. This approach places flexibility and adaptivity at the heart of project management activities, e.g., by allowing ongoing changes to the project scope. The principles and tenets of agile management were described in the “Agile Manifesto.” These include the incremental and iterative approach, the personal responsibility and self-organization of agile teams, and maximum customer orientation.
As the best-known agile method, Scrum is widely used in real life. It is based on a clear distribution of roles between the Product Owner, Scrum Team and Scrum Master. In addition, Sprints are planned in Scrum as time-limited (lasting a maximum of 30 working days) “mini-projects,” at the end of which there is always a working partial delivery supplied to the customer.
Other methods of agile management are Kanban and design thinking. In Kanban, tasks are set out clearly on boards and only as many tasks are processed simultaneously as the actual capacity available can handle. Design thinking is primarily used in problem-solving processes (e.g., idea generation). In a six-stage, team-oriented process, the problem space as well as the solution space for a specific question are worked on in an interdisciplinary manner.
The most important advantages of agile process models include customer satisfaction due to the high level of customer orientation and integration in the project, as well as very high flexibility in terms of the scope of the project object (e.g., software capabilities) during the course of the project. Limitations of agile approaches include, in particular, the high level of methodological expertise that agile teams must possess in order to be able to work according to agile principles and methods (such as Scrum or Kanban), as well as the risk of “scope creep,” i.e., the significant expansion of the project scope.


Unit 5—Variants of Standard and Agile Methods

Study Goals

After completing this unit, you will be able to...
... assess the purpose of critical chain project management and describe its contents.
... describe in detail the specific contents of project management according to PRINCE2® Agile and the PMBOK 7.
... explain the V-model and hybrid project management as further variants of process models in project management and assess their fields of application.


5. Variants of Standard and Agile Methods

Introduction
In the practice of professional project management, both standardized project management methods, such as those according to DIN, the PMI or the IPMA, and agile process models, such as Scrum or Kanban, are used quite extensively. However, they are also undergoing continuous development so they can cover additional project conditions and contexts. In recent years, complex and, above all, changing framework conditions have shown, for example, that project management purely focusing on processes or sequential project stages does not always lead to the desired results. As a result, even some established project management standards such as PRINCE2® or the PMBOK are bringing principles and behavioral management, plus agile management practices, to the forefront to a greater extent. In addition, certain project situations require additional, alternative approaches so that the project or project portfolio can be managed as effectively as possible. Examples include development projects for modern electronic products, which now require not only the development of hardware but also the development of software (e.g., apps) to go with it (e.g., smart, networked refrigerators and lawn mowers or tablets, smartphones, and notebooks).
Therefore, the questions below, in particular, are explained in the following unit:
· In which project situations does the use of critical chain project management help and what are its main elements?
· How can the widely used PRINCE2® standard be extended to include agile methods and approaches?
· Why exactly does the PMI’s PMBOK Guide 7 no longer follow a process orientation?
· What other alternative project management approaches are in common use?

5.1 Critical Chain Project Management
In everyday project management, it is common for project team members and project managers to work simultaneously on multiple work packages within one project or from different projects. This gives rise to the oft-cited “multitasking,” in which attempts are made to complete several different work activities within a given time. Empirically, however, it has been demonstrated that switching between different work tasks leads to time losses, since the person doing the work has to repeatedly reacquaint themselves with a task and work on it (“switching or setup times”). Avoiding the negative consequences of multitasking in projects is one of the important starting points for critical chain project management (CCPM). This primarily goes back to Eliyahu Goldratt (2001) and aims to “... shorten project duration, [or] at least improve on-time delivery” (Bea et al., 2020, p. 406). As the name suggests, the focus is on the critical chain, which can be described as follows: a realistic time estimate is made for each task in the project, with this estimate then reduced by 50%. The total of all the shortened time units of all project activities is placed at the end of the project as the project buffer. Due to the central limit theorem in statistics, this total buffer can be chosen to be a smaller size than the previous sum of the individual buffers. The sequence of logically sequential tasks, whose resources are dependent on each other and determine the earliest possible end date of the project, forms the critical chain.Limit theorem in statistics
The central limit theorem in statistics states that the distribution of the mean values of several samples approaches a normal distribution as the sample size increases (Statista, 2022).

This approach is not to be confused with the principle of the critical path, which is often used in traditional project management. The procedure for developing the critical path can be roughly summarized as follows: for each task in the project, a time estimate is undertaken such that it is highly likely (~95%) that the task can be completed on time. The sequence of logically, substantively sequenced tasks that determines the earliest possible end date of the project and where a delay automatically holds up the project end date constitutes the critical path. Comparing the two methods, the critical path focuses on the time dependencies of tasks and the critical chain focuses on the dependencies of tasks on the same people or other resources (e.g., test labs) working on the tasks at hand.
CCPM is particularly suitable for use in organizations where several projects are running simultaneously at a given time (“multi-project situation”), as is often the case in product development or consulting firms, among others.
As a starting point for critical chain project management, the following aspects, in particular, are considered to be weak points in the overwhelming majority of projects and multi-project situations in practice (Techt & Lörz, 2015, pp. 41-50, pp. 101-124; Techt, 2015, pp. 15-20):
· Estimates with individual time buffers: when estimating the duration and outlay for a task or work package, a buffer is usually consciously or unconsciously included. Employees assume that problems will arise during processing and include them in calculations in the form of a time buffer. However, in most cases, this results in the task actually taking as long as planned, regardless of whether or not problems or delays have occurred. According to Techt and Lörz, there is a law behind this, namely that work expands to such an extent “... that it fills the time available for it” (Techt & Lörz, 2015, p. 121). Among other aspects, this is also promoted by “student syndrome.” This is understood to mean that work is started “at the last minute” and that time buffers are used unnecessarily for this. For the project, this leads to an extremely long duration as well as to the fact that it is scarcely possible to compensate for real delays.
· Negative multitasking: in many project situations, the same employees work on several tasks (sometimes from different projects) at the same time. As a rule, this leads to projects taking longer overall if they are processed simultaneously than if they were processed consecutively. This is mainly due to the above-mentioned outlay required for switching between different work contents and familiarizing oneself anew with the topic at hand.
Building on these weaknesses in traditional project management, CCPM relies on the following principles, some of which differ radically from other project management approaches (Goldratt, 2001; Techt & Lörz, 2015, pp. 115-124):
· Establishment of project buffers: the introduction of “project buffers” can be seen as a central element of CCPM. Rather than building in individual time buffers (consciously or unconsciously) for each work package in a project, CCPM requires that outlay estimates be as realistic as possible. Then, all the project tasks that are interdependent due to resource interdependencies are identified (“critical chain”). For these project tasks, the outlay is reduced by 50% and this saving is placed at the end of the project in the form of a project buffer. The set project buffer cannot be cut by customers, project members, or the senior management team.
· Realization of the principle of relay: the consequences identified as negative in the context of multitasking are addressed in the form of the metaphor of “passing the baton,” borrowed from sports. This means that each employee starts immediately with a task when it is handed over by their predecessor. While engaged with a work task, the employee will not receive any other additional tasks until the work that has been started is completely finished.
Summary Overview of Critical Chain Project Management
	CRITICAL CHAIN PROJECT MANAGEMENT

	Advantages
	Disadvantages
	Primary application areas

	· Helps to shorten the duration of individual projects
· Reduces the negative effects of multitasking
· Optimizes subjective outlay estimates
· Focused on the completion and handover of work packages/tasks, taking into account available resources

	· Can only be applied with comprehensive methodological knowledge
· Usually requires software support

	· Several projects running simultaneously (multi-project situation)


Source: Oliver Neumann, 2022

Self-Check Questions
1. Which of the following statements about critical chain project management (CCPM) is correct?
· CCPM is primarily used to optimize the financial project budget.
· CCPM aims to avoid negative multitasking, besides other aspects.
· CCPM uses the metaphor of a “relay race” when synchronizing work packages.
· CCPM can be described as an agile project management method.
2. Which of the following statements about critical chain project management (CCPM) is correct?
· With CCPM, the project duration can be shortened.
· CCPM primarily helps to visualize project risks.
· The focus of CCPM is on work packages on the critical path.
· In CCPM, a project buffer is implemented instead of individual time buffers for each work package.

5.2 Prince2 Agile®
The PRINCE2® project management standard was originally developed for government institutions in Great Britain. The acronym stands for “Projects in Controlled Environments” and thus clearly reflects the application areas for which the standard was originally intended. Obviously, however, projects are now rarely embedded in “controlled environments.” Rather, project management must deal with changing and complex contexts, which, in turn, also influences the choice of process models and methods. Axelos Ltd., which publishes the PRINCE2 standard, also constantly takes this into account and published the PRINCE2 Agile® standard in 2015. For the first time, this described how PRINCE2® must be configured and adapted in order to be combined in the best possible way with agile approaches, concepts, and methods (Axelos Ltd., 2015, p. 4). Thus, the strengths of the widely used PRINCE2® approach, which has a clear focus on project management and project design, are to be combined with the strengths of agile approaches, which are primarily based on flexibility with regard to the project outcome (Axelos Ltd., 2015, p. 16).
The essence of PRINCE2® Agile is based on “blending” the concept of project management from the established PRINCE2® approach with agile components. In doing so, the standard provides specific guidance on how to apply the principles from PRINCE2® to agile project situations and how to adapt PRINCE2® themes and processes to be effective in these contexts (see figure).



Adjustments Within the Framework of PRINCE2® Agile
[image: ]
Source: Oliver Neumann, 2022, based on Axelos Ltd., 2015, p. 19.

Principles
In essence, it is assumed that the seven project management principles established in PRINCE2® can also be applied to agile contexts (Axelos Ltd., 2015, p. 48). Accordingly, they remain valid. However, PRINCE2® Agile highlights that it can be useful to monitor and, if necessary, control the agile behavior of project members (“agile behavior”). Overall, it is possible to distinguish between five agile behaviors: transparency, collaboration, rich communication, self-organization, and exploration (Axelos Ltd., 2015, pp. 50-52).

Themes
According to the PRINCE2® model, themes represent content-related aspects of project management that must be continuously worked on and addressed throughout the duration of the project. Accordingly, the familiar seven project management themes are also used in PRINCE2® Agile. However, explicit reference is made to necessary or sensible adjustments in the agile context (Axelos Ltd., 2015, pp. 56-57):
· Business case: this theme requires the least adjustment, since calculating and monitoring the profitability of a project are independent of whether it is organized according to a traditional or agile process model. However, for projects structured in line with agile principles, it can be useful to explicitly define the conditions and fulfillment criteria for a minimum viable product (MVP) as part of the business case.Minimum viable product
A minimum viable product (MVP) represents the first functional and usable product of a product development project, which is primarily intended to generate user feedback.

· Organization: in agile contexts, the main issue here is to explicitly name the specific agile roles (e.g., Scrum Master or Product Owner) and integrate them into the project management structure.
· Quality: according to PRINCE2® Agile, the technique of “Definition of Done” should be introduced under this project management theme, among other aspects. This means that it is clearly described in advance which criteria must be met in order for a product requirement (e.g., a specific function of a product) to be fulfilled.
· Plans: to supplement the established methods for generating plans in project management, PRINCE2® Agile suggests introducing agile techniques such as a Backlog or the planning of outlay (e.g., employee hours) in relation to the required functionality (e.g., as part of Sprint Planning).
· Risk: this theme forms a central aspect of agile process models. Risks are proactively minimized in agile projects with the help of daily stand-up meetings, regular presentations of partial results, the strong integration of the customer into the project, and the self-organization of the project team.
· Change: there are no changes in terms of content for this theme compared to traditional, non-agile project management. This is due, in particular, to the fact that agile process models, by definition, embrace change and transformation (in the sense of continuous improvement).
· Progress: here, agile approaches such as velocity or work package lead times should be integrated into project management. These help monitor not only schedule and cost compliance when measuring progress, but also the team’s performance in completing the project’s work packages.Velocity
In agile process models (e.g., Scrum), velocity refers to the amount of work that a development team can implement in the course of a Sprint.


Processes
PRINCE2® Agile also advocates a mixed approach to project management processes: the project management processes from PRINCE2® are still valid and necessary for the effective management of projects. However, different agile elements are added and used depending on the sub-process and the project context. These are clearly summarized in the following table.
Possible Agile Elements in PRINCE2® Project Processes	Comment by Editor: Official translations of process stages as per https://www.prince2.com/uk/prince2-processes
	PRINCE2 process
	Agile elements and events that can be added to the respective process

	Directing a project
	---

	Starting up a project
	Vision, Product Roadmap

	Initiating a project
	Product Backlog

	Controlling a stage
	Release(s), Release Backlog, Release Retrospective

	Managing product delivery
	Sprint(s), Sprint Backlog, Sprint Review, Sprint Retrospective

	Managing stage boundaries
	Release(s), Release Backlog, Release Retrospective

	Closing a project
	Project Retrospective


Source: Axelos Ltd, 2015, p. 133.
Summary Overview of PRINCE2® Agile
	PRINCE2® AGILE

	Advantages
	Disadvantages
	Primary application areas

	· Builds on the advantages and refinements of PRINCE2®
· Enables PRINCE2® to be used flexibly according to the project situation at hand
· Extensive knowledge base regarding methods (“best practices”)
· Applicable to hybrid project situations (mixture of traditional and agile approach)

	· Requires a high level of judgment on the part of those responsible for the project with regard to selecting the appropriate approach to the project
· High training outlay

	· Organizations that are already using PRINCE2
· Projects in which a flexible use of approaches and methods is necessary


Source: Oliver Neumann, 2022.

Self-Check Questions
1. Which of the following statements about PRINCE2® Agile are correct?
· PRINCE2® Agile builds on a structured “blend” of PRINCE2® with agile methods and process models.
· In terms of project processes, PRINCE2® Agile recommends integrating a Product Backlog into the “Initiating a project” process.
· For project processes, PRINCE2® Agile recommends using a Kanban board in the “Managing stage boundaries” phase.
· The concept of the minimum viable product (MVP) can be used in the PRINCE2® Agile theme “Business case.”
2. Which of the following is not a PRINCE2® Agile theme?
· Business case
· Organization
· Progress
· Stakeholder management

5.3 The PMI’s PMBOK 7 
The Project Management Institute (PMI) is one of the world’s most important standardization organizations for project management. The PMBOK Guide (A Guide to the Project Management Body of Knowledge) is one of the most widely used project management approaches in the industry. Up to and including the sixth edition of the PMBOK Guide, the PMI followed a clear process-based project management approach. All projects were divided into five process groups (initiation, planning, execution, monitoring & controlling, and closing) that build on each other and can be clearly distinguished from each other. This approach is undoubtedly effective and was the defining approach for most project management standards for decades. However, a process-based standard has by “... its very nature ... a prescriptive character” (Project Management Institute, 2021, p. X), which no longer seems appropriate in a framework characterized by the complexity, dynamics, and uniqueness of the project proposal in question within the company and organization. Therefore, for the first time, the seventh edition of the PMBOK Guide builds on principles “...to effectively support project management and focus more on intended outcomes than on deliverables” (Project Management Institute, 2021, p. X). Last but not least, the improved approach should also be suitable for use in all variants of plan-based, hybrid and agile, adaptive process models in projects.
The total of 12 principles act as an orientation for the behavior of the responsible project participants. These include:	Comment by Editor: As per https://www.pmconnection.com/modules.php?name=News&file=article&sid=204
· Be a diligent, respectful, and caring steward.
· Create a collaborative project team environment.
· Effectively engage with stakeholders.
· Focus on value.
· Recognize, evaluate, and respond to system interactions.
· Demonstrate leadership behaviors.
· Tailor based on context.
· Build quality into processes and deliverables.
· Navigate complexity.
· Optimize risk responses.
· Embrace adaptability and resiliency.
· Enable change to achieve the envisioned future state.
Building on these 12 project management principles, the Project Management Institute defines eight performance domains, which can be seen as focal areas of projects and in which specific activities influencing the project are combined (cf. following figure). These performance domains replace the knowledge areas formulated in previous versions of the PMBOK Guide.
Principles and Performance Domains of a Project Based on the PMBOK Guide 7
[image: ]
Source: Project Management Institute, 2021, p. 5.

The performance domains have the following objectives and content, in particular (Project Management Institute, 2021, pp. 8-129):	Comment by Editor: As per https://www.pmi.org/-/media/pmi/documents/public/pdf/pmbok-standards/pmbok-project-performance-domains.pdf?v=ffd77553-1316-424f-83d1-83c95469ce2cStakeholder
A person, group, or organization that can affect or is affected in some way by a project, program, or portfolio. Examples of stakeholders in a project include customers, suppliers, the project team, or executives.

· Stakeholder: activities to shape the working relationship with stakeholders with the objective of achieving buy-in to project objectives. This includes, in particular, the identification and analysis of stakeholders as well as their categorization and monitoring.
· Team: this is primarily about constructing a high-performing team with a shared sense of responsibility, as well as building leadership and interpersonal skills. The PMI defines a team as the project manager, the project management team (leadership team), and the project team.
· Development approach and life cycle: on the one hand, the decision-making processes regarding the process model (e.g., plan-based, iterative, hybrid) for the project are integrated into this service domain. On the other hand, the decision about the rhythm of operations (known as “cadence”) undertaken over the course of a project life cycle is also made here.
· Planning: this service domain deals with outlining and coordinating the project in order to deliver or create project outcomes that are as good as possible. This includes activities for generating schedules and budgets or the composition of the project team, in particular.
· Project work: here, the focus is on processes and the factual execution of project work, which takes into account various aspects, such as appropriate communication with stakeholders, the economic use of resources, and the economic control of procurement.
· Delivery: this performance domain focuses on the value of the results that a project should produce. This includes, among other elements, their contribution to business objectives and the organization’s strategy, as well as a clear understanding of the requirements within the project.
· Measurement: “Measurement involves assessing project performance and implementing appropriate measures to achieve optimal performance.” (Project Management Institute, 2021, p. 93). The main methods used are key performance indicators and dashboards, task boards or burn charts for visualizing specific key figures.
· Uncertainty: this service domain summarizes all the activities dealing with the identification, analysis, and assessment of opportunities and risks in the project as well as the derivation of suitable measures (e.g., avoidance or transfer of risks).
Finally, the explicit integration of opportunities for adjusting (“tailoring”) project management approach is another important innovation in the PMBOK Guide 7. The aim is to adapt the concept according to the project environment at hand or the specific work in question. The PMI explicitly suggests checking whether the project life cycle concept, tools, and methods from PMBOK Guide 7 have to be changed to suit the project context.
PMBOK 7 Summary Overview
	PMBOK 7

	Advantages
	Disadvantages
	Primary application areas

	· Builds on the advantages and refinements of past PMBOK versions
· Project processes not rigidly specified
· Enables methods to be used flexibly according to the project situation at hand
· Extensive knowledge base regarding methods (“best practices”)
· Applicable to hybrid project situations (mixture of traditional and agile approach)

	· Requires a high level of judgment on the part of those responsible for the project with regard to selecting the appropriate approach to the project
· Too complex for small project proposals
· High training outlay

	· Organizations already working with the PMBOK
· Projects in which a flexible use of approaches and methods is necessary


Source: Oliver Neumann, 2022.

Self-Check Questions
1. Which of the following statements about the PMI’s PMBOK Guide 7 are correct?
· The PMBOK Guide 7 is purely an agile project management approach.
· The PMI’s well-known project process groups are also used in the PMBOK Guide 7.
· Stakeholder relationship management is one of the performance domains in project management according to the PMBOK Guide 7.
2. What is not included in the 12 principles of the PMBOK Guide 7?
· Apply agile methods.
· Create a collaborative project team environment.
· Effectively engage with stakeholders.
· Focus on value.

5.4 Overview of Other Variants
V-Model
Traditional, standardized project management approaches primarily include all process-based variants in which a project is divided into several stages or sub-processes. These stages or sub-processes are then processed sequentially in all project types. Such approaches include the model of the Project Management Institute (PMI) or PRINCE2®. Another project management variant that involves a sequential approach to projects and has become established in practice is the V-model. The model owes its name to the arrangement of the various project stages, which are completed from left to right in the shape of a V (see figure).
Basic Schema of the V-Model
[image: ]
Source: Timinger, 2017, p. 41.
Under the V-model, the intended project outcome is developed in several sub-steps from the rough description of the requirements (specifications) to the specific implementation (left “arm” of the V). This is followed by several test stages (right “arm” of the V), which correspond directly to the developmental stages completed previously. The V-model thus places a high-quality standard at the center of project management. This is based on the two quality terms “verification” and “validation,” which can be distinguished from each other as follows:
· Verification: “Verification is the unambiguous demonstration (usually by measurement) that a particular requirement (of the specification) has been met. Verification answers the question of whether the implementation was correct (in the sense of the requirements).” (Timinger, 2017, p.40)
· Validation: “Validation is the process of demonstrating that the customer requirements, as documented in the specifications, have been met. Validation answers the question of whether the right outcome has been developed for the customer.” (Timinger, 2017, p. 40).
Summary Overview of the V-Model
	V-MODEL

	Advantages
	Disadvantages
	Primary application areas

	· Strong focus on customer benefits
· Clear focus on a sequential approach in the project
· Enables high level of quality through stages of validation and verification

	· Needs methodological expertise
· Not applicable to all project types
· Offers hardly any options for adjustment 

	· Projects that are primarily concerned with research and development and in which there is a high quality requirement for the project object


Source: Oliver Neumann, 2022

Hybrid Project Management
In professional project management, both in theory and practice, there is agreement that projects can, in principle, be managed according to a traditional, plan-based, or agile approach. There are a large number of established methods and approaches for this, such as project management standards from DIN or the Project Management Institute (PMI), waterfall process models or agile methods such as Scrum and Kanban. In many day-to-day projects, however, it is now not always possible to clearly determine whether either a traditional or agile approach is most suitable, due to their nature or the project environment. One example of this is R&D projects in which both hardware and the associated software must be developed (e.g., smartphone). Accordingly, combinations of the two project management philosophies are frequently encountered in practice (Kuster et al., 2019, p. 28). The term “hybrid project management” has become established for this (Bea et al., 2020, p. 418): “Hybrid project management is thereby the use of methods, roles, processes, and stages of different standards or process models” (Timinger, 2017, p. 241). A prominent example of a hybrid project management model is PRINCE2® Agile.
This “best-of-both” approach to the project process gives project managers full flexibility to take into account company- and project-specific conditions and to determine the most effective procedure individually for each project. In practice, the following criteria are primarily used to determine the “mixing ratio” of traditional and agile approaches: project type (hybrid approaches tend to be particularly suitable for product development and organizational projects [Hüsselmann, 2021, p. 51]), complexity of the project object (higher complexity tends to speak in favor of a higher proportion of agile methods), size of the project team/number of employees in the project (a larger number tends to speak in favor of a higher proportion of traditional methods), and opportunities for change during implementation (a higher probability of change tends to speak in favor of a higher proportion of agile methods). At the same time, however, it should not be overlooked that hybrid project management requires a high level of assessment expertise on the part of those responsible for the project as well as broad methodological knowledge on the part of the project team. For this reason, it is always necessary to check the extent to which the prerequisites for the use of hybrid models are met at the company in question.
In practice, a number of different manifestations of hybrid project management approaches can be identified, since—as mentioned—these offer the possibility of taking into account all the specific, individual framework conditions of the project at hand. In essence, however, it is possible to distinguish between the following three different types of hybrid process models in projects (Timinger, 2017, pp. 264-281; Hüsselmann, 2021, pp. 51-52):
· Sequential hybrid process models (“evolutionary”): in this approach, traditional and agile methods are applied one after the other, on a temporal level. By extension, two sub-projects are created, in terms of their timing. This model is frequently used in product development, for example, when the first concept and feasibility stage in the project is implemented in an agile manner (e.g., with Scrum) in order to generate initial results flexibly and quickly for prototypes. The subsequent stage of product development is then planned and executed in the traditional sense, e.g., using the waterfall model.
· Parallel hybrid process models (“bimodal”): here, hybrid project management is characterized by the fact that the overall project is broken down into sub-projects. In development projects, for example, this would be the software sub-project, hardware sub-project, and system test sub-project. These sub-projects run concurrently in terms of time, but are organized using different process models. For example, the software development sub-project can be managed using agile methods (e.g., Scrum) and the hardware development sub-project using traditional methods (e.g., PRINCE2®).
· Integrated hybrid process models (“best-of-breed”): in the integrated application of different process models, it is no longer possible to clearly differentiate between traditional and agile methods in terms of time or sub-projects. Instead, project managers apply the tools from the two project management approaches in an integrated manner. For example, Daily Stand-Up Meetings and Kanban boards can be integrated into traditionally organized projects to structure team communication and better visualize project progress.




Summary Overview of Hybrid Project Management
	HYBRID PROJECT MANAGEMENT

	Advantages
	Disadvantages
	Primary application areas

	· Very high flexibility with regard to the application of traditional and agile methods in project management
· Synergetic “best-of-both-worlds” approach


	· Requires methodological expertise in both traditional and agile methods
· Not applicable to all project types
	· Projects that require both traditional and agile project management methods (e.g., combined hardware and software development projects)


Source: Oliver Neumann, 2022

Self-Check Questions
1. Which of the following statements about the V-model in project management are correct?
· The V-model reflects a sequential project management approach.
· The V-model is an agile project management approach.
· Under the V-model, individual project phases are checked with the help of validation and verification.
· The V-model is published by the Project Management Institute.
2. Which of the following statements about hybrid project management are correct?
· For larger project teams, it is advisable to use a higher proportion of agile management methods.
· One way to implement hybrid project management is to sequentially combine traditional and agile approaches.
· In integrated hybrid process models in projects, the traditional and agile methods used can be clearly differentiated.
· If the project object is highly complex, a higher proportion of agile project management methods is recommended.

Summary
In many project contexts, alternative project management models are used that take better account of the conditions at hand than standard models.
 Thus, critical chain project management is primarily used in multi-project situations. This attempts to shorten the duration of projects by introducing project buffers, avoiding negative multitasking, and clearly defining “staggered handovers” between work packages.
PRINCE2® Agile is an approach that propagates a mixture of traditional and agile methods in project management in order to optimally combine the strengths of both approaches. For this purpose, it demonstrates how the principles, themes, and processes according to PRINCE2® must be configured and adapted so they can be combined in the best possible way with agile approaches, concepts, and methods.
In the PMBOK Guide 7 standard, the rigid process orientation of past PMI project management standards is removed in favor of an orientation toward principles and performance domains in project management. This is intended to improve the way in which the specifics of individual projects are taken into account and also to enable agile approaches to be integrated into project management.
The V-model is a widely used, sequential project management approach that focuses primarily on quality orientation. Therefore, this is often used in R&D projects.
The approach of hybrid project management is based on the simultaneous application of both traditional and agile methods as well as procedures in projects, as propagated in PRINCE2® Agile, for example. It is possible to differentiate between sequential hybrid, parallel hybrid, and integrated hybrid process models.


Unit 6—Tools for Project Managers

Study Goals

After completing this unit, you will be able to…
... describe in detail and apply important methods used by project managers (e.g., milestone planning, resource planning, project risks, or management reporting).
... assess the value added by these methods depending on the project situation at hand.


6. Tools for Project Managers

Introduction
Modern, professional project management thrives on the use of specific methods and the skills of project managers in assessing and applying the methods appropriate to the project context at hand. Despite the very high number of different tools detailed in project management literature and manuals, some methods have emerged as “standard tools” of sorts for professional project management. They are presented in the following unit.

6.1 Objective, Milestone Planning, and Work Packages
Objective
Project management, like any other form of management, always adheres to an objective-oriented structure, i.e., all management activities should serve the achievement of objectives as best possible. More generally, objectives represent “statements about desired states that should occur as outcomes of decisions” (Bea, 2004, p. 338). In terms of projects, objectives usually refer to the elements of the much-cited magic triangle of cost objectives (e.g., development and manufacturing costs), schedule objectives (e.g., time to market or execution of a project), and performance and quality objectives (e.g., dimensions, weight, or profitability objectives). In practice, however, formulating objectives, in particular, causes problems. Therefore, the key criteria for setting objectives are summarized below (Bea et al., 2020, pp. 134-135; Kuster et al., 2019, p. 84; Timinger, 2017, p. 59):
· Content of the objective: this specifies which parameter is to be influenced by the project (usually these are the operational parameters of cost, time, and quality or performance). It is important to define the objective in a way that is as neutral to the solution as possible in order to prevent alternative approaches from being excluded from the outset. For example, a solution-neutral objective for the development of a smart electronic device (e.g., a lawn mower) is the phrase “the device is controlled in a wireless manner using an associated app.” On the other hand, the requirement “the device is controlled via Bluetooth using an associated app” would already specify a specific solution in and of itself (Bluetooth). In addition, the content of the objective is actively formulated as if it had already been achieved (e.g.: “on March 31, 2022, the trade fair stand is completely set up”).
· Time reference: with every objective formulated, it is essential to specify a specific deadline by which the objective must be achieved.
· Material scope: this specifies the field of activity in which the project will be carried out. In the case of internal projects, this can be the manufacturing department or the human resources department of a company, for example. Furthermore, framework conditions, e.g., safety or quality standards (DIN/ISO) or other norms (e.g., IP rating) that must be complied with, are documented when setting objectives.IP rating
IP stands for ingress protection and is a double-digit indication of the extent of protection against foreign bodies (e.g., dust) and moisture associated with a device or component.

· Extent of the objective: the scope of the objective specifies how much the content of the objective must be changed. Often, either relatively vague extents, such as “minimize” or “maximize,” or specific values, such as clear budget limits, are used for this purpose.

Milestone Planning
In the context of project planning, projects are divided into stages so they can be structured and the corresponding work packages of the individual stages can be derived more easily. Especially in traditional, plan-based project management, the entire project life cycle is divided into several temporal phases (e.g., project preparation, designing, specification, realization, and completion) so that the specific sequence of the project can be planned. A milestone, in the sense of a “key event,” is defined for each phase. This forms the completion of a project phase and is “...characterized by specific planned project outcomes and a planned date” (Bea et al., 2020, p. 99). In practice, the end of a milestone is often conducted with the help of a detailed project review, at which it is formally checked whether the project meets the requirements for the project outcome at the milestone in question. The outcome of the review is presented using a traffic light system: a “green” assessment indicates that all milestone requirements have been fulfilled and that it is recommended to proceed to the next stage of the project. A “yellow” assessment indicates that, although not all the deliverables defined for the milestone have been achieved, there is still a case for continuing the project because the risks of missing requirements do not have a significant, negative impact on starting the next stage of the project. If the milestone is assessed as being “red,” there are significant gaps in the project deliverables: the next stage of the project should not be started. Depending on the complexity level of a project, different numbers of milestones can be planned (see examples in the following figure).
Milestone Plans for Simple and More Complex Projects
[image: ]
Source: Kuster et al, 2019, p. 140.
Work Packages
The structure of the project is defined in project planning. For this purpose, the corresponding project tasks are differentiated into sub-projects and/or sub-tasks to make them more manageable (see figure). If the scope of work cannot be divided further, this is referred to as the work package (WP) level. “A work package is the set of multiple deliverables and activities that must be self-contained to produce a verifiable result or outcome” (Kuster et al, 2019, p. 142). In addition, exactly one person is appointed to be responsible for the execution and completion of each work package.
Work Packages as Part of the Work Breakdown Structure
[image: ]
Source: Känel, 2020, p. 167.
The advantages of forming work packages include, above all, that it simplifies the process of estimating the outlay for the overall project and increases project transparency, which leads to simpler sequence and schedule planning (Känel, 2020, p. 170).
Although many companies have their own standards for formulating a work package, in practice, the following content has emerged as mandatory:
· project title & names of project managers,
· name of the work package,
· name of the person responsible for the work package,
· objective of the work package (what is the outcome after the successful implementation of the work package?),
· resources required,
· dependencies on other work packages in the project,
· start date and planned completion date as well as
· any other information.

Self-Check Questions
1. What is part of professional objective-setting in project management?
· Content of the objective.
· Outlay estimation.
· Time reference.
· Material scope.
2. Which of the following statements are correct?
· Project phases are often completed with formal milestone reviews.
· Projects always have four milestones.
· The formation of work packages is an agile method in project management.
· The formation of work packages in projects increases project transparency and facilitates sequence and schedule planning.

6.2 Budgeting, Resource Planning, and Scheduling With Bar Charts
Budgeting
Cost-oriented budget planning or budgeting is derived from the planning of the project in terms of time and content, which is reflected in resource planning or the work breakdown structure, among other aspects. A bottom-up approach to budgeting has proven particularly helpful in practice (see figure).
Budgeting in Projects with Cost Buffers
[image: ]
Source: Oliver Neumann, 2022.
Budgets start by estimating and compiling costs for each planned activity in the project. These usually form the lowest level of the work breakdown structure. Typically, the following types of costs occur in projects (Timinger, 2017, p. 99): personnel costs (e.g., salaries, wages, social costs), material costs (e.g., raw materials and supplies, purchased parts, tools), costs of services and equipment (e.g., room rent, energy, travel, consulting, license fees) as well as capital costs and other costs (e.g., depreciation, insurance, fees). Often, several activities are summarized into work packages. The sum of all the costs incurred in all the work packages in the project constitutes the de facto planned budget of the project. In the example in the figure, this would be €1,280 million. In practice, however, it has been shown that it makes sense to include two different cost buffers in addition to the planned budget. Firstly, a “contingency reserve,” i.e., a cost buffer for all “eventualities,” which is usually calculated on the basis of the known risks in the project (in the example above, this is €200,000). Adding this reserve to the planned budget results in the “cost baseline,” i.e., the jumping-off point for the target/actual comparisons of project costs over time. The final project budget, which is requested from the project steering committee or client, is generated from the cost baseline including an additional, lump-sum cost buffer for unknown risks (the “management reserve”). This can be e.g., 10% of the cost baseline as in the example above. The “management reserve” is not included in operational project management, i.e., it is not presented or used in the project progress reports. Rather, this buffer can be released by the management team if unforeseen problems occur that were not seen as a risk in the project beforehand and are, therefore, not integrated into the “contingency reserve.”

Resource Planning
The planning of the schedule and duration of work packages to be completed in the project is closely related to the resource planning of the project. This can be illustrated by a simple example (Bea et al., 2020, p. 192): a task estimated to require 50 person-days of outlay can be completed either by 2 employees in 25 workdays or by 10 employees in 5 workdays. In reality, of course, there are limited resources available, which makes professional resource planning necessary. In essence, project resources are seen as personnel (e.g., project team, external consulting, etc.) as well as tangible resources (e.g., rooms, machines), materials (e.g., components) and financial resources. In practice, however, resource planning is mainly concerned with personnel planning and the primary objective of eliminating bottlenecks, as well as minimizing the underutilization of project staff (Litke, 2004, p. 107). The resource planning process consists of four steps (Bea et al., 2020, p. 193): (1) determination of resource requirements (derived from an estimation of the workload per work package), (2) determination of available capacity, (3) comparison between capacity and requirements, (4) resource optimization. Frequently, resource planning is visualized In a load diagram similar to the schedule (see figure). There, the estimated duration of individual work packages is entered on the x-axis and the planned resource requirements (in person-days) on the y-axis. In addition, the capacity limit, i.e., the personnel available at the time in question (e.g., also taking into account vacations) is entered.







Load Diagram for Resource Planning (Example)
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Source: Oliver Neumann, 2022, based on Bea et al., 2020, p. 195.
In the event of any resource bottlenecks (in the example above, this would be the case during the time period 0-5 as well as during the time period 30-40), one of the following measures can be used:
· making use of buffers, i.e., postponing non-critical operations,
· changing the duration of non-critical operations,
· extending or shortening the project duration,
· procuring additional resources,
· outsourcing individual activities or work packages to external suppliers/service providers and
· dividing up or interrupting a non-critical operation.

Scheduling With Bar Charts
Once the duration of each work package in the project has been estimated and planned, it has become established practice to visualize this in graphical form to provide an overview of the entire project progress in a single diagram. Furthermore, this represents one of the most important communication tools in project management (Patzak & Rattay, 2018, p. 247). The simplest and best-known representation of a schedule goes back to Henry Lawrence Gantt and is, therefore, often referred to as a Gantt chart (Bea et al., 2020, p. 189). This depicts a simple bar chart, with a bar of corresponding length shown for each operation or work package, including a start and planned end time. Two variants of bar charts have become established in practice (see figure; cf. e.g., Bea et al., 2020, pp. 189-191):
Time-Fixed (Top) and Networked (Bottom) Bar Chart
[image: ]
Source: Oliver Neumann, 2022.
· Time-fixed bar chart: a Gantt bar chart in its simplest form is the schedule mapping of all work packages and tasks in the project, which are plotted one below the other along the lines of the chart. The columns of the chart represent the time periods under consideration (e.g., months or weeks). This provides a good overview of the sequential flow of the project and the temporal overlaps of individual activities.
· Networked bar chart: the networked bar chart tries to overcome the central disadvantage of a time-fixed bar chart, namely that it does not show any dependencies between the operations or work packages. This means that the networked bar chart depicts both the time duration of the work packages and their logical and/or resource-related interdependence. The figure above, for example, shows that operation E cannot begin until both the first part of operation B and operation C have been completed. This additional information gives project managers additional opportunities for optimization, thanks to the Gantt chart, e.g., by identifying the importance of different work packages for the subsequent progression of the project.

Self-Check Questions
1. Which of the following statements about budgeting in the project are correct?
· The “management reserve” is established as a cost buffer for known project risks.
· The “management reserve” is established as a cost buffer for unknown project risks.
· The “contingency reserve” is established as a cost buffer for known project risks.
· The “contingency reserve” is established as a cost buffer for unknown project risks.
2. In projects, what additional information can be obtained from networked bar charts compared to time-fixed bar charts?
Logical and/or resource dependency between work packages

6.3 Analyzing Project Risks (FMEA) and Milestone Trends (MTA)

Analyzing Project Risks (FMEA)
Since projects, just like any company or organization in general, are embedded in complex, sometimes dynamic contexts or have complex features themselves (e.g., due to a high number of project participants or a very high degree of novelty in terms of the project charter), dealing with the analysis and handling of risks is always part of professional project management. Risks are generally understood to be the danger, associated with a certain likelihood of occurrence, that the result realized will deviate negatively from the result planned (Bea et al., 2020, p. 338). In the project context, the occurrence of a risk usually affects either the success of the project, e.g., the schedule or cost plan, or the project outcome, e.g., a deterioration in the profitability of the outcome pursued with the project. The most common project risks include (a) implementation risks, e.g., when requirements for the quality of the project object are not met, (b) management risks, e.g., due to poor or incorrect planning of the duration and costs of a project, and (c) social risks, such as declining motivation among project members (Jenny, 2019, pp. 656-659).
When analyzing and dealing with risks in projects, a procedure based on the method of failure mode and effects analysis (FMEA), as is used in quality management, has become established. This provides a structured, standardized way to identify and assess risks and planning measures. This is often documented in a simple table, often known in practice as a “risk register” (see figure). The risk analysis should (if possible) be carried out in a team (project team and/or a team of experts) so that the risks can be realistically assessed jointly.
Risk Analysis Approach in Projects Based on the FMEA Approach
	Date
	Risk
	Description
	Probability of occurrence (P)
	Importance (I)
	Risk index (PxI)
	Action plan

	…
	Risk 1
	…
	5
	3
	15
	…

	…
	Risk 2
	…
	2
	2
	4
	…


Source: Oliver Neumann, 2022.
The following steps for analyzing risks in projects have proven to be particularly successful:
(1) Risk identification: it is a good idea to brainstorm possible risks in the project with all project members and, if applicable, other relevant stakeholders. This should not be seen as a final, one-time process, but should be performed repeatedly throughout the project.
(2) Risk assessment: for each risk identified, the probability of occurrence is determined, on the one hand, and the consequences or significance (“impact”) if the risk actually occurs, on the other. Often a simple rating from 1 to 5 is used for each. In terms of probability of occurrence, a rating of 1 would correspond to a very low probability (e.g., 0-5%) and a rating of 5 would correspond to a critical, very high probability (e.g., 96-100%). In terms of consequences and the importance of a risk, reference is often made to the impact on cost, time and/or quality. A rating of 5, for example, would indicate a very high impact on project costs (increase of >40% of the project budget) or a very high impact on project duration (increase of >20% of the planned duration).
(3) Action plan: if the risk index, i.e., the product of the assessed probability of occurrence and the significance, exceeds a certain value determined in advance by the team, there are, in essence, four ways of dealing with such risks (the easy-to-remember acronym “TAME” has become commonly used for this):
· risk transfer, e.g., with the help of insurance or contracts with external suppliers,
· risk acceptance,
· risk mitigation through measures to be defined in relation to either the probability of occurrence or the consequences/significance if the risk occurs, and
· risk elimination, e.g., by deleting certain project requirements from the specifications, once they have been evaluated.
(4) Continuous updating: as already mentioned with respect to risk identification, risk analysis, and risk management, these activities need to be carried out more than once throughout the project. The risks identified and measures derived are continuously monitored and updated. Risks identified during the course of the project may also sometimes be reassessed, e.g., if there are delivery bottlenecks in product development projects.

Milestone Trend Analysis (MTA)	Comment by Editor: This is potentially missing in the DE version
Stages or project sections are completed with milestones in traditional, plan-based project management, in particular, but also in certain instances under agile project management. These milestones usually comprise a predefined project (sub-)outcome and a predefined deadline. They are statically mapped in the project schedules or bar charts. However, it is often helpful for project managers to visualize the changes in milestone dates over the course of the project. Trends regarding project duration and the working methods of team members can be derived from this, among other findings (Bea et al., 2020, p. 283).
The relatively simple structure of a milestone trend diagram can be explained as follows (see figure): the y-axis lists the planned, future dates at the start of the project (or after a milestone). The x-axis shows the planned dates for the relevant, current report dates.
Milestone Trend Diagram (Example)
[image: ]
Source: Bea et al., 2020, p. 282.
The trend diagram visualized in the figure can be read as follows, for example, with regard to the milestone “Sample A”: as of the report date of March 1, the deadline for completion of Sample A was July 1. The following month, this target date was still the goal. However, for reporting purposes, on May 1, the completion date for Sample A was forecast to be between August 1 and September 1. So, there has been a delay.
When analyzing milestone trends, the following four typical patterns can generally be identified (Bea et al., 2020, p. 283; Patzak & Rattay, 2018, p. 412):
· Normal case: the curves of a milestone reflect a horizontal progression. This suggests sound planning that was not influenced by unexpected events over the course of the project.
· Sharp rise of one or more curves: it turns out that the planned dates cannot be kept and milestones are actually completed at later dates. This suggests that the project team estimated deadlines too optimistically and/or that risks related to project duration were not identified or were assessed as too unlikely.
· Sharp drop of one or more curves: on the one hand, this means that milestones are reached earlier than planned, which is often a positive development for the project. On the other hand, this progression also reflects that the project team (incl. project management) built too many buffers into the work packages. In future projects, a project steering committee will most likely want to shorten the deadlines presented.
· Strong fluctuations of one or more curves: this progression suggests that there were many uncertainties regarding scheduling over the course of the project. More time should be spent on project risk management (identifying, assessing, and responding to risks).
The most critical case with milestone trends is when project deadlines continuously shift from status report to status report (e.g., month to month) by the same or similar amount of time. On the one hand, this “salami tactic” of postponing milestones means that the project as a whole is severely delayed. On the other hand, it suggests that the project team cannot or will not provide reliable planning (e.g., if the team is under external pressure to avoid communicating a one-time announcement of a massive delay in the project, if possible).

Self-Check Questions
1. Which of the following statements about risk analysis in projects according to the FMEA logic are correct?
· Project risks are assessed on the basis of their probability of occurrence and their importance/consequences.
· Project risks include implementation risks, e.g., if requirements regarding the quality of the project object are not met.
· Once developed, risk registers are continuously checked for accuracy over the course of the project and updated if necessary.
· The risk index represents the difference between the assessment of the probability of occurrence and the assessment of the importance of the risk.
2. What statements can be made on the basis of a milestone trend chart?
· Time delay in the completion of milestones.
· Milestones are reached earlier than planned.
· Persons responsible for milestones.
· Reasons for deviations from the plan.

6.4 Taskboards and Other Little Tricks
Taskboard
A taskboard is a simple, collaborative tool to visualize and structure project tasks (Jenny, 2019, p. 549; Timinger, 2017,p. 175). In this process, all subtasks or work packages that arise in a project, including the individuals responsible for each, are written on Post-Its of different colors. The colors of the Post-Its or index cards correspond to the names of the project members. The Post-Its are displayed clearly on the taskboard, which in practice is set up both in physical form (e.g., white boards, brown paper partitions, or similar) and in digital form (e.g., using apps such as Trello) (see figure). Depending on the project, the tasks on the taskboard are updated at regular intervals (e.g., daily or weekly) and briefly discussed within the team.






Taskboard (Example)
 [image: ]
Source: Oliver Neumann, 2022.
On the taskboard, there are several columns reflecting different task processing statuses. In the example above, the following columns were used:
· “Parking Lot”: relevant, pending (sub-)tasks of the project are collected here (similar to the Product Backlog in Scrum). Here, for example, these tasks have already been prioritized (A, B, C).
· “Weekly Tasks”: this column collects all the tasks prioritized from the “Parking Lot” by the team and that can be completed over the course of a week, depending on the availability of a team member.
· “In Progress”: when a task is started, the associated card is moved from “To Do” to the “In Progress” column on the board by the person responsible.
· “Ongoing Tasks”: tasks that cannot be fully completed within the specified period due to external events (e.g., dependency on the completion of another project member’s task) are moved to the “Ongoing Tasks” column. These tasks can then be discussed with the project management and appropriate measures can be initiated.
· “Done”: once a task has been finalized, the corresponding Post-It is moved to the “Done” column. The corresponding person working on the task now has capacity to start another new task from the “Weekly Tasks” column.Kanban
Kanban is an approach to the actual consumption of materials or tasks according to the pull principle. It was originally used as a method of manufacturing control and is now also used in project management, for example.

In practice, such boards are also referred to as Kanban boards in the agile context. However, the columns in Kanban boards are usually even more formalized and follow a clear approach to processing tasks (Kusay-Merkle, 2021, p. 35).

Prioritization of Project Requirements
An essential component of both traditional and agile project management is the definition and documentation of project requirements. These can relate both to the project deliverable to be created (e.g., a product or the staging of a major sporting event) and to key project management metrics (e.g., adherence to the budget and schedule). It is often challenging to ensure that points are prioritized in a coordinated way, despite the high number of project requirements. The MoSCoW principle offers a simple approach to handling this prioritization. The acronym stands for the following levels (based on Kuster et al., 2019, p. 90):
· “Must have”: this category encompasses requirements that are essential for achieving the project objectives and attaining customer satisfaction. The implementation of these requirements is, therefore, mandatory.
· “Should have”: these requirements have a high level of priority and must be implemented accordingly. However, their content can be adjusted by prior consultation if there are important reasons for doing so (e.g., avoiding cost increase, time delay, etc.).
· “Could have”: such requirements, while desirable, are subordinate in priority. In practice, this means that they are implemented if there is still time and personnel available after the “must-have” and “should-have” requirements have been processed.
· “Won’t have this time”: these requirements are desirable but not time critical. Accordingly, they are documented in a knowledge repository for the next or subsequent project.

List of Open Points
One of the most important tasks performed by project managers in traditional, plan-based, and agile project management alike is recording, documenting and tracking tasks throughout the duration of the project. Due to the high number of different tasks and project meetings, as well as the variety of stakeholders, it is essential to establish a structured way of documenting tasks, decisions and/or relevant information. The simplest and most effective way to do this is to use a spreadsheet, or a list of open points (LOP) for which project management is responsible and which is updated (this is often referred to as an “action list”). The figure below provides an overview of the most frequently used pieces of information in a list of open points.
List of Open Points (Example)
[image: ]
Source: Oliver Neumann, 2022.
Responsibility Matrix (RACI)
A responsibility matrix helps with assigning (different) responsibilities for specific project tasks to specific roles or persons, clearly and transparently. It is structured as a simple table (see figure), in which the (sub-)tasks of the project or the work package in question are mapped along the rows. The columns contain the names or roles from the project team.




Responsibility Matrix using the Example of “Product Launch”
[image: ]
Source: Andler, 2010, p. 364.
In practice, a distinction has become established between the following four areas of responsibility. These areas are often also referred to as the “RACI matrix” (based on Andler, 2010, p. 364):
· R—responsible: this person/these people is/are responsible for performing the actual work.
· A—accountable: this person or role makes the decision(s) about the task at hand. As a rule, there is only one role per task that is entrusted with “A” responsibility, in order to avoid conflicts.
· C—consult: this person or role is consulted before the decision is made. This could be, for example, employees from the quality assurance area or someone who countersigns documents.
· I—inform: this person or role is informed about a task after the decision has been made because they have an interest in the task, but usually do not have any co-determination rights of their own.
The matrix is often created at the beginning of the project and then communicated to the relevant stakeholders. This gives project managers the opportunity to obtain a quick overview of the distribution of responsibilities. For example, if too many “Rs” are defined for a task, there are probably too many people working on the same task. On the other hand, if there is no “A” role in a task, no one on the team will make specific decisions and they will end up with the project management.

Self-Check Questions
1. Which of the following statements about project methods are correct?
· A taskboard is a method drawn from traditional process models in project management.
· A taskboard is a method drawn from agile process models in project management.
· A list of open points (action list) is the responsibility of the project management.
· The “MoSCoW” system helps to prioritize project requirements.
2. Which of the following categories is represented in a responsibility matrix?
· Responsible.
· Inform.
· Consult.
· Lead.

6.5 Stakeholder Management and Management Reporting
Stakeholder Management
Projects are not just one-off, time-limited undertakings: they are usually influenced by several different stakeholders, too. Stakeholders are all the individuals or institutions/organizations that are actively involved in the project or are directly or indirectly, positively or negatively affected by it. Professional project management must, therefore, also include structured stakeholder management, which is usually carried out in at least three stages:
(1) Identification of the relevant stakeholders for the project
At the beginning of stakeholder management, the project management initiates a brainstorming session to identify the relevant stakeholders for a project. It helps to bear in mind that stakeholders can be divided into internal and external stakeholders as well as directly and indirectly affected stakeholders. The following figure provides an overview of important examples of project stakeholders.
Stakeholders in Projects (Examples)
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Source: Oliver Neumann, 2022, based on Jenny, 2019, p. 792.
(2) Assessment of the stakeholders’ influence and position regarding the project
The next step in stakeholder management involves the influence and position of all the relevant stakeholders regarding the project being determined. Firstly, this concerns the degree to which they affect the project, e.g., to what extent they positively or negatively influence the project outcome. Secondly, stakeholders are analyzed in terms of their interest in the project. Here, the relationship (synergetic or conflicting) of the project objectives to the objectives of the respective stakeholders is particularly relevant. In addition, thirdly, the influence or power of the stakeholders on the project is usually assessed. Behind this is the question of whether a stakeholder can bring about changes to the course of a project by making a deliberate decision to do so.
(3) Planning measures to integrate stakeholders and their interests
The final step in stakeholder management can be seen as the derivation of measures for dealing with stakeholders. Although, in principle, all the stakeholders identified are affected by potential stakeholder integration strategies in the project, the stakeholders that are most relevant to the success of the project are those that have a high potential to influence the project (Bea et al., 2020, p. 319). In practice, it has become common to apply one or more of the following stakeholder strategies (Bea et al., 2020, pp. 319-320):
· Observation strategy: stakeholders who are not critical to the success of the project are usually monitored on an ongoing basis, but are otherwise not actively involved in the project. This includes, above all, reviewing whether or not their status has changed.
· Information strategy: especially with stakeholders that have a direct or indirect influence on the project, an information strategy is a good way to keep the stakeholders up to date on the status of the project in line with their own objectives. This can be done either by sending progress or status reports or by actively integrating them into project meetings to establish direct communication with these stakeholders.
· Participation strategy: if stakeholders have a major influence on the project, they, and their expectations, must be actively involved in the relevant project decisions. Often, these stakeholders are included on the project’s steering committee.

Management Reporting
One of the most important tasks undertaken by project managers is the provision of regular reports to the management team, the steering committee, or the customer(s) on the status of the project (“progress report”). On the one hand, this is intended to reflect the project situation “in real time” and, on the other hand, it aims to provide an outlook on the next key steps and any necessary decisions. Although “project cockpit charts” are presented in highly diverse ways in practice and each company has generally developed its own standard, the following elements are nevertheless considered mandatory for project status reports (Kuster et al., 2019, p. 209):
· overall status of the project, e.g., in the form of a traffic light display (see below),
· brief overview of the main developments in the project since the last report,
· a current target/actual comparison of the most important objectives in the project (usually the status of milestone dates and budget compliance),
· an overview of the three most important current problems and/or most significant risks, including a description of the agreed measures (including the deadline for the objective and the person responsible), and
· a brief outlook on the main next steps in the project.
A traffic light rating has become established in practice as a widely used standard for the visualization of (parts of) the status report. Frequently, one of the following three levels is reported in relation to the traditional project objectives of the deadline plan, cost plan, and quality (Bermann & Garrecht, 2021, pp. 343-344):
· “Red”: at least one of the project objectives can no longer be achieved. The project team needs support and/or a decision from the management team on how to proceed with the project.
· “Yellow”: one or more of the project objectives are at risk. As of the current status report, there are deviations from the plan. However, the project team can solve the problem without management support and has already taken action.
· “Green”: the objectives of the project will certainly be achieved. The project is on schedule and there are currently no significant problems.
Despite the popularity of this simple and intuitively understandable reporting template, it is important to remember that a traffic light evaluation often leads to (sometimes unnecessary) discussions, since it is not always possible to clearly distinguish the three different levels from each other. Project managers should, therefore, coordinate closely with the most important project participants as soon as there is a deviation from the project plan, in the sense of good stakeholder management.

Self-Check Questions
1. Stakeholders can be divided into internal and external as well as directly and indirectly affected stakeholders. Match the following examples to these categories:
The project team is a…
· direct stakeholder (R).
· indirect stakeholder.
Authorities are an…
· internal stakeholder.
· external stakeholder (R).
Competitors are an…
· internal stakeholder.
· external stakeholder (R).

2. Which of the following is typically reflected in a project progress/status report?
· Overall status of the project (R).
· Target/actual comparison of important key figures (e.g., budget) (R).
· Work-breakdown structure (F).
· Next steps in the project (R).

Summary
The well-founded and context-oriented use of methods forms an important part of project managers’ expertise. The main project management methods include:
· The derivation of objectives with the help of the content of the objective, information about timing, a factual design framework, and the scope of the objective.
· Milestone planning for monitoring stage transitions in projects.
· The definition of work packages, including the estimation of the outlay required for the activities.
· Budgeting of projects, taking into account planned costs and cost buffers.
· Resource planning and optimization according to the personnel capacities available at a set point in time.
· Scheduling with bar charts, either as a time-fixed or networked representation.
· Analysis of project risks according to the FMEA system, taking into account probabilities of occurrence and the extent of consequences if the risk occurs.
· Analysis of milestone trends (MTA) to derive statements about the project duration.
· The use of taskboards for agile planning and execution of tasks.
· The use of a structured list of open points to document meeting results.
· The introduction of a responsibility matrix according to the RACI approach to visualize the areas of responsibility of individual roles or people in the project.
· The prioritization of project requirements according to the “MoSCoW” principle.
· Stakeholder management to identify and assess relevant stakeholders as well as derive targeted communication and integration strategies.
· Management reporting for a well-founded and structured presentation of the project status and, if necessary, for bringing about decisions in the management team.
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B 31.10.2022 Julia Stefan Offen

2 … … … … … … … … …

3 … … … … … … … … …
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Name / Rolle des Stakeholders

Aufgabe Tom Harald Peter Hans Lisa Erwin Bernd Tina Jan
Verkauf C R C A C I
Vertragsmanagement A R I C
Kostenliberwachung A R R I
TV-Kampagne C R A
Veranstaltungen C A R R C
Technologie C A C C R C C I
Lieferantenbeziehung A/R R C I










Name / Rolle des Stakeholders

Aufgabe

Tom Harald Peter Hans Lisa Erwin Bernd Tina Jan

Verkauf C R C A C I

Vertragsmanagement A R I C

Kostenüberwachung A R I R I

TV-Kampagne C R A

Veranstaltungen C A R R C

Technologie C A C C R C C I

Lieferantenbeziehung A/R R C I
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INTERNE
STAKEHOLDER

EXTERNE
STAKEHOLDER

STAKEHOLDER-
IDENTIFKATION Sind in der gleichen Sind in der gleichen
Organisation wie das Projekt Organisation wie das Projekt
angesiedelt angesiedelt
DIREKT BETROFFENE Unternehmens-
STAKEHOLDER management, Kunden, Partnerfirmen,

Stehen in unmittelbarer
Verbindung mit dem Projekt
oder den Projektzielen

Projektsponsoren, Nutzer,
Projektteam, Projektleiter,
etc.

Externe Lieferanten,
Mitbewerber, etc.

INDIREKT BETROFFENE
STAKEHOLDER

Nehmen keinen direkten
Einfluss auf die Projektziele,
sind aber vom Projekt tangiert

Gelegentlich Mitwirkende,
z.B. interne Lieferanten,
etc.

Behorden, Politiker,
Medien, Offentlichkeit, etc.










STAKEHOLDER-

IDENTIFKATION

INTERNE

STAKEHOLDER

Sind in der gleichen 

Organisation wie das Projekt 

angesiedelt
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oder den Projektzielen
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Projektsponsoren, Nutzer, 

Projektteam, Projektleiter, 

etc.

Kunden, Partnerfirmen, 
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INDIREKT BETROFFENE

STAKEHOLDER

Nehmen keinen direkten 

Einfluss auf die Projektziele, 

sind aber vom Projekt tangiert
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z.B. interne Lieferanten, 

etc.

Behörden, Politiker, 

Medien, Öffentlichkeit, etc.


