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ABSTRACT 
Requirements engineering and requirements management are essential sub-processes of product 
development and are an integrated part of virtually all product development models and industrial 
process descriptions. Proprietary and context specific processes for working with requirements are 
used in industrial design practice. However, these are not appropriately reflected in existing process 
models for product development. Existing standards describe the content and generation of 
requirements documents but not their integration in the product development process. 
The study is based on a retrospective analysis of a set of representative real-world product 
development projects from automotive industry and rail industry. Comparing the processes 
downstream the milestone “release of PRD”, it was found that subsequent processes to manage 
requirements and specifications do not differ much with regard to industrial context. Based on this, a 
model for the product requirements specification (PRS) process is proposed which addresses the gap. 
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1 INTRODUCTION 

Requirements engineering and requirements management are essential sub-processes of product 

development (Loucopoulos, 2005). Accordingly, capturing requirements and working with 

requirements have been discussed extensively in the literature and both tasks are an integrated part of 

virtually all product development models and industrial process descriptions (Gericke and Blessing, 

2012). While the need to adapt high level procedural process models to the specific design context is 

widely recognised (Meissner and Blessing, 2006; Gericke et al., 2013a; VDI 2221-2, 2019), its 

relevance has not yet been addressed with respect to requirements engineering and requirements 

management processes.  

In design practice, proven context specific processes for working with requirements exist, but are 

mostly focussed on software engineering (e.g. Berkovich et al., 2012 or Katina et al., 2012). However, 

these concepts are not appropriately reflected in existing process models for product development. The 

development of modern industrial products usually takes place in distributed and concurrent processes. 

Thus, the engineering and management of requirements must be handled across different levels, 

typically between client, manufacturer and suppliers. This paper aims to derive insights from two case 

studies and proposes a process model for the product requirements specification process which 

addresses the aforementioned gap. 

2 WORKING WITH REQUIREMENTS IN PRODUCT DEVELOPMENT 

In the following section, we review a variety of process models for product development. We discuss 

the product requirements specification process (PRS process) as well as relevant standards and 

guidelines. Based on this in-depth review, we elaborate the research gap we address in this paper. 

2.1 Process models for product development 

A variety of design process models has been created as a means to support designers for planning and 

documenting their work, as an aid for finding appropriate solutions and decision making, and as a 

basis for design education (Gericke and Blessing, 2012; Wynn and Clarkson, 2018). In this paper, 

procedural models with a prescriptive notion are of particular interest, i.e. guidelines such as the 

VDI 2221 (1993) or design methodologies such as Andreasen and Hein (2000), French (1999), Pugh 

(1991), or Pahl and Beitz (2007) for mechanical engineering, VDI 2206 (2004) for mechatronics, 

Tjalve (1979) (industrial design), Phillips et al. (2008) (architecture), Boehm (1988), Gram and 

Cockton (1996) (software design), to name just a few. 

While these models differ with respect to, e.g., the level of detail, their visual appearance (morphology 

and modelling notation) or coverage of the product lifecycle, they also have some notable similarities. 

Despite using slightly different terminology, they describe highly similar stages of the process - at 

least on an abstract level (Gericke and Blessing, 2012). However, the textbook models and guidelines 

have some shortcomings as design practice evolved through advancements of technology and of 

working practices in industry (Gericke and Blessing, 2012; Gericke et al. 2013b). 

A common aspect of existing process models is the description of a development phase intended to 

clarify the design task at the beginning of the process (Eisenbart et al., 2011; Gericke and Blessing, 

2012). A central result of this stage is a requirements list (sometimes referred to as requirements 

specification). The requirements list is a “Documentation of required functionality, important 

influences, constraints and dependencies, as they result from the specific demands, needs and wishes 

of the stakeholders, the market, etc.” (Eisenbart et al., 2011). The requirements list is a generic design 

state (i.e. the incorporation of all information about a design as it evolves (Dym, 1994)) that exists 

across all analysed disciplines and is addressed in most process models (Eisenbart et al., 2011). The 

identification of requirements can be supported by checklists and a range of other methods to cover all 

stakeholders and lifecycle phases. These methods usually focus on completeness and not necessarily 

on integrity. Consistency as well as conflicting design goals can be difficult to assess due to missing 

solution principles or details at this early stage. The V-model emphasises the importance of the 

continuous system decomposition and the verification and validation of solutions on different levels 

during system integration (VDI 2206, 2004). 

A shortcoming of most design process models is that they often create the impression that once the 

initial requirements list has been created, this task is completed – even though they usually try to 

emphasise the need to constantly revise and refine the requirements (either by including arrows 
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indicating iterations or within the explaining text). Of course, requirements are not static as the 

knowledge about requirements co-evolves alongside the knowledge about the design problem (Maher 

and Poon 1994) resulting in a continuous engagement with the requirements list during the design 

process (Gericke et al., 2013b). 

Some of these shortcomings have been addressed during the revision of the VDI 2221-1 (2019) 

guideline incorporating much of the research on design processes conducted over the last decades. 

This model is also used in the revised Pahl/Beitz approach (Bender and Gericke, 2020) see Figure 1.  

 

Figure 1. Process model according to VDI 2221 (Bender and Gericke, 2020) 

One of the main aspects of this model is its intended flexibility, that addresses the need to adapt high 

level procedural process models to the specific context of a company/design team. The VDI 2221-2 

(2019) provides an overview of important factors (based on Gericke et al., 2013a) that affect the 

individual adaption, resulting in context specific instances of the generic process model (as shown in 

Figure 1). Contextual factors can be distinguished into external and internal factors. External factors 

help to describe influences of, e.g., legislation, market and customer. Internal factors describe 

influences of, e.g., company, product, team and the individual designer. The guideline also provides 

some examples of such adaptations for different contexts. 

While this process model emphasises that task clarification (i.e. establishing and management of 

requirements) is a continuous process, no specific guidance for establishing and refining the 

requirements document is given. 

2.2  Product requirements specification process 

In industry, a process on how to transform customer requirements into technical product 

specifications has been established with widespread acceptance. The English term product 

requirements specification process (PRS process) is used to translate the German term "Lasten-

Pflichtenheftprozess”. 

The PRS process (as shown in Figure 2) is based on the idea that the customer for a product 

development knows what the product should do and why it needs to do it. On the other hand, the 

contractor developing the respective product has the technical expertise to determine how the 

product can fulfil its purpose and which technical means are needed to do so.  
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Figure 2. PRS process based on Bender (2020) 

The customer (client) for product development can be an external customer as well as an internal 

customer from within the company. Examples for internal customers are marketing, sales or product 

management, who define product ideas on the basis of a corporate strategy following market and 

competition analysis. Using the customers’ requirements document, the contractor can then develop a 

product concept able to satisfy the customers’ needs. The suggested product concept obviously reflects 

the contractors’ design context as characterised, e.g., by organisational boundary conditions, specific 

know-how or production facilities. The specifications document is therefore a contractor specific 

proposal on how to fulfil the customer requirements and strongly depends on the (assumed, 

preliminary) problem solution. Customer and contractor can refer to the product concept at hand and 

agree on how to respond to each and every single customer requirement. The PRS negotiation process 

is finalised with a revised requirements document (RD) as well as a revised specifications document 

(SD) which are binding contractual documents for both parties. 

The variety of mechatronic products and the complexity of modern systems make distributed and 

concurrent development at different aggregation levels of the product development process 

indispensable. Typically, the requirements for each level are managed in different documents, for the 

overall product in a product requirements document (PRD) and for the subsystems in component 

requirements documents (CRD). 

2.3 Standards and guidelines for product requirements specifications  

In the guidelines VDI 2519 (2001) and VDI 3694 (2014), procedures for the generation of 

requirements and specifications documents as well as proposals for structure and criteria for quality 

assessment are established for automation and material flow systems. Besides general aspects (e.g. 

description of the initial situation, general key data, data management), the system description, 

interfaces, system requirements, commissioning, quality and project organisation are dealt with in 

particular. For medical devices, Shefelbine et al. (2002) proposed a similar procedure. 

The German Association of the Automotive Industry (VDA) has proposed an "Automotive 

Standardised Template for Component Requirements Document" (VDA, 2007), which is based on the 

compilation of "Best Practices". The VDA approach consists of two parts in which the general 

requirements (that apply to the overall product and all components) are separated from the specific 

requirements for the respective component. Furthermore, the document gives a basis for standardised 

IT support by means of requirements engineering tools. The German Railway Industry Association 

(VDB) has published a guideline describing the roles and processes of those involved in the 

generation, commenting and data exchange of requirements documents (VDB, 2020). 

For software development, ISO 29148 (2018) provides a standard on systems and software 

engineering which includes life cycle processes and requirements engineering. 

A cross-sector standard or a general guideline for requirements and specifications documents has not 

yet been established. The above-mentioned guidelines and standards can certainly be transferred to 

other fields of application, i.e., mechatronics and mechanical engineering. However, the existing 

standards describe the content and generation of requirements documents but not their integration in 

the product development process. 
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2.4 Systems engineering and software solutions for requirements management 

Model-based systems engineering (MBSE) is a formalised application of modelling to support system 

requirements, design, analysis, verification and validation activities beginning in the conceptual design 

phase and continuing throughout development and later life cycle phases (INCOSE, 2015). In practice, 

System Modelling Language (SysML) based models have gained the most prevalence in MBSE 

application. These models are system relationship models and are useful for showing relationships 

among system functions, requirements, developers, and users (Dick et al., 2017). However, the MBSE 

approach creates very little insight how to integrate requirements engineering and management in the 

overall development process. 

On the market, a multitude of specific software tools that support requirements management (RM) 

exist. What they have in common is that individual requirements are stored in a database and 

documents such as the requirements document for a specific component or system can be generated 

from this database. Using appropriate interchange formats, the requirements and specifications can be 

updated and communicated continuously between manufacturer and involved suppliers. However, the 

RM software tools usually must be adapted to company-specific processes, specific interfaces, 

business and security requirements.  

The multitude of aspects regarding systems engineering and software solutions for requirements 

management are beyond the scope of this paper, for further details see Göhlich and Fay (2021).  

2.5 Research gap  

Procedural models of the product development process describe the main phases and typical activities 

on a level of detail that provides guidance while being branch independent at the same time. The trade-

off between context specific tailoring and general applicability leads to simplifications of individual 

aspects of the development process. Firstly, descriptions of related activities in existing process 

models for product development usually focus on the collection of requirements rather than their 

consistency or integrity. Consequently, methodological support when working with requirements 

emphasises activities to create an initial set of requirements. This neglects (or at least simplifies) the 

dynamic interrelationship between the understanding of requirements on the one hand and the 

continuous maturation of the product under development on the other hand. The latter is often referred 

to as co-evolution of problem and solution. Secondly, since design methodologies obviously focus on 

supporting the designer, the collection of requirements is described from the developer’s point of 

view.  

This does not take into account that product requirements in practice must reflect many different 

stakeholder’s (inconsistent and contradictory) views, which again traditionally gains better attention in 

the context of software development (e.g. Coughlan and Macredie, 2002). So, the initial set of 

requirements represents rather a best possible compromise than the ideal requirements to satisfy every 

single customer need. Thirdly, the shortcomings as discussed in the first and second argument lead to 

the overemphasis of requirements related activities in early design phases as well as the idea that the 

collection of requirements must be completed before problem solutions can be developed. 

In industrial practice, the PRS process is a collaborative process that needs to consider requirements 

from internal stakeholders and additional requirements from external engineering partners, first and 

second tier suppliers of components and sub-systems. The PRS process is embedded in a distributed 

concurrent development process. This has implications on the handling of information (data storage), 

consistency, validity, and change management. Moreover, the choice of contracting companies 

imposes constraints on a development project, which need to be aligned with the requirements base. 

This might affect the project timeline, budget, fundamental strategic decisions, specific technical 

expertise, production facilities, as well as human resources or other factors having an influence on the 

design. 

Collaboration between internal and external partners affects the co-evolution and requires the 

continuous alignment of the requirements base. Depending on the context, these effects require 

specific PRS processes, addressing individual needs and constraints. While in industrial practice such 

PRS processes are in place, only few generic descriptions exist so far which could serve as a basis for 

individual adaptation. In this paper, two context specific PRS processes are described and a proposal 

of a generalised process is presented.  
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3 STUDY DESIGN AND INDUSTRIAL BACKGROUND 

The study is based on a retrospective analysis of a set of representative real-world product 

development projects and are summarised in the following two cases. The design context in the first 

case is from automotive industry and the second case is from rail industry.  

First case. Before joining the Technische Universität Berlin, the first author worked in the passenger 

car development of Mercedes-Benz and Smart vehicles for 21 years. During the development of the 

first-generation Smart ultra-compact car, the requirements management for the complete noise 

vibration and harshness (NVH) management which included the acoustic insulation and engine 

vibration absorbers was evaluated for the study at hand retrospectively (Tomforde and Göhlich, 1995). 

In this context, both requirements engineering on the product level and requirements management with 

regard to first tier suppliers were analysed. This comprised the NVH concept in the early design phase 

including the sign-off process. Furthermore, the complete requirements engineering and management 

process of a Smart variant with Diesel engine is analysed and covered in this paper. At Mercedes-Benz 

he led a cross-functional project to conceive and implement a new product change management 

process including the development and roll-out of a respective workflow software solution for the 

entire product development division (Göhlich, 2002). In this context the interaction of product change 

and requirements, including an intercompany integration of first and second tier suppliers was 

realised. During his last assignment, he was responsible for the concept design and component 

integration of the Mercedes-Benz S class and CL class vehicles (Knothe et al., 2006; Göhlich, 2007). 

Aside from project management, he was responsible for the vehicle concept as well as the release and 

continuous updating of the “Fahrzeug-Lastenheft” (product requirements document).  

Second case. Before joining the Ruhr Universität Bochum, the second author worked in the rail 

industry with Bombardier Transportation for 12 years in an international context. Her function as 

engineering bid manager for Regional Multiple Units (RMU) involved responsibility for numerous 

tender and PRS processes in cooperation with suppliers and contractors ranging from small transport 

operators as well as DB AG, which is reflected in Figure 3. In the project engineer’s position, she was 

responsible for the development of a train concept for a train family (Bender et al., 2007), which 

specifically involved the early design phases when key requirements needed to be elicited and agreed 

upon – not only between different engineering domains but also throughout the entire organisation, 

which broadened her view on the PRS process to new product development. In her following position 

as product manager RMUs, she was responsible for the development and implementation of the 

technical and commercial medium and long-term RMU strategy as well as its alignment with actual 

bid activities. Again, this required the integration of competing requirements from different customers 

and market segments on the one hand with the company’s internal objectives such as standardisation 

or sourcing strategy with key suppliers on the other hand. Additionally, competitor’s products needed 

to be taken into consideration with regard to price and market position. The perspective on the PRS 

process now allowed for the integration of competitor analyses. Moving into the engineering line 

organisation, she was responsible for cross functional integration which involved functions ranging 

from fire protection via requirements management or industrial design, this required living the PRS 

process from line function perspective. The last position she held in industry was head of configurations 

and requirements. 

The experiences described for both cases are reflected in the insights on requirements and specification 

process discussed in the following section. 

4 INSIGHTS FROM INDUSTRY ON REQUIREMENTS AND SPECIFICATION 

PROCESSES 

When both authors compared their records of the respective PRS processes, it became clear that, 

despite the contextual differences, a generalised process model may be conceivable. However, a 

distinction must be made between internal and external design requests. Internal design requests are 

internally defined by the manufacturer, as is common in the automotive industry, for example, when 

new vehicles are developed. It is also common in many other industries. An external design request 

occurs when a client releases a tender for the development and supply of a product to potential 

contractors (bidders). This is common in plant construction or in the development of rail vehicles, 

where a transport operator, such as Deutsche Bahn, prepares tenders and the rail vehicle manufacturers 

then submit corresponding offers. These two cases are described in the following sections and are 
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illustrated in Figure 3. Both are based on concrete industrial product development projects. However, 

a generalised nomenclature has been introduced, to make both cases comparable and to protect the intellectual 

property of the respective companies. 

 

Figure 3. Development process of product requirement document for (a) internal design 
request and (b) for external design request 

Figure 3a shows the generation of the product requirements document (PRD) for an internal design 

request. Here, only two levels (product and components) and the cooperation between the 

manufacturer (often also referred to as original equipment manufacturer, or OEM) and its direct 

suppliers (often referred to as Tier 1) are considered as examples. In real development processes, 

direct suppliers often work together with additional sub-suppliers (Tier 2, 3...N). In the planning 

phase, fundamental strategic decisions are made, overall targets and the framework for the 

development of a product or even for an entire product family are determined by the OEM. At project 

launch, the basic requirements and boundary conditions are defined in a product profile. However, at 

this rough level, it is often not yet possible to fully identify the conflicting targets. In the product 

conception phase, the targets are worked out in more detail and contradictions typically become 

transparent. To resolve these contradictions, further adjustments of the targets are often unavoidable. 

On this basis, a product concept is created, higher-level targets are translated into specific 

requirements. The product concept describes both the overall product ‒ in the case of a vehicle, e.g., 

overall dimensions and driving performance ‒ and the essential components such as the drive system 

or chassis. The product concept is further detailed in a product requirements document. In this process, 

conflicts of targets again arise which must be identified and resolved. For this purpose, it is often 

useful to form development partnerships in the early stages and to involve potential suppliers in the 

coordination process even without a formal agreement, as shown in Figure 3a. 

In the case of an external design request, in addition to the manufacturers and the suppliers, a third 

stakeholder comes into play, the client. The client is an external customer asking for a specific product 

to be developed by the manufacturer. In the public sector, this procurement activity is connected to an 

official tender process. Figure 3b shows the process. The client provides a tender document. On this 

basis, the manufacturer, in accordance with the client, develops a product concept, which is not 

necessarily free of conflicts. In the next step, these conflicts are resolved, usually in cooperation with 

suppliers, and the manufacturer prepares an offer (VDB, 2020). If a contract is awarded to the 

manufacturer, the actual project launch takes place and offer and tender document are subsequently 

further developed into a product requirements document (PRD) to be released. 

5 MODEL FOR PRODUCT REQUIREMENTS SPECIFICATION PROCESS 

The generation, release and update of requirements documents are essential parts of product 

development and these “deliverables” are important milestones in a general frame plan, which is a 

fundamental management tool in virtually all product development projects. The process to generate 

the PRD is, according to the authors’ experience, context specific. This is evident for the macroscopic 
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processes, as shown above, but also for the specific requirements engineering which includes 

identification, analysis, prioritising, specification and structuring of requirements. However, 

comparing the processes downstream the milestone “release of PRD”, it was found that subsequent 

processes to manage requirements and specifications do not differ significantly with regard to 

industrial context. Based on this comparison, a generalised model for the product requirements 

specification process (PRS process) is proposed in Figure 4.  

 

Figure 4. Generic model for PRS process based on Göhlich and Fay (2021) 

At project launch, the first revision of a requirements document is generated, usually in cooperation 

between client, manufacturer and supplier. The differences in the generation of the product 

requirements document (PRD) for internal versus external design request may be taken into account 

by substituting the phase from project launch to release of PRD (grey area in Figure 4) by the 

processes depicted in Figure 3a and 3b.  

From release of PRD, both cases can be described appropriately with a unified model. An agreed PRD 

is the compulsory basis for further product development both at the manufacturer internally and for the 

cooperation of the manufacturer with the suppliers. Figure 4 shows how component requirements 

documents (CRD) for systems, modules and components are developed based on the PRD. These 

CRDs summarise all requirements of the manufacturer (or client) regarding the performance and scope 

of supply of the components and are an essential part of the requested documents. On this basis, the 

suppliers prepare offers and component specifications documents (CSD), which describe the 

realisation of the requirements. If necessary, the supplier also points out the requirements that are 

neglected or fulfilled in a modified form using so-called clause-by-clause comments (VDB, 2020). 

Here, every single requirement is commented by the contractor with regard to its validation and 

verification. 

During the product development process, requirements are refined, revised or changed. When released 

initially, there might be a considerable gap between requirements and specifications. Typically, this 

gap is closed in a co-evolution process between problem and solution as shown in Figure 5.  

This convergence between a specific requirement and its corresponding specification leads to an 

ongoing update of the relevant documents which is documented in discrete revisions. In our process 

model, this co-evolution process is accounted for by the continuous update of requirements and 

specifications documents and the interaction between client, manufacturer and supplier. In industrial 

practice RM software tools provide “history” and “traceability” information (Dick et al., 2017) which 

enable an agile and transparent cooperation between manufacturer and supplier.  
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Figure 5. Co-evolution process of requirement and specification 

Typically, the update of requirements and specifications is accompanied by engineering design 

changes. Changing one particular function or component may affect other components, which in turn 

may have severe consequences for the realisation of related functions, manufacturing process, product 

cost etc. These conflicts have to be recognised and solved with a transparent and effective decision-

making process. A rigorous change management (including detailed functional and cost analysis) must 

be based on clear targets and requires coordination between all stakeholders. Based on the industrial 

case studies, the release of PRD was identified as a suitable milestone from which engineering 

changes should be supported by a software-based change management workflow. The complex 

interaction of requirements and engineering change cannot be discussed here in more detail; a good 

overview on this topic is given in Jarratt et al. (2011). 

As the authors strongly recommend the approach given in VDI 2221-1 (2019), the compatibility of the 

proposed PRS process model was investigated. When planning a product development process, 

specific contextual factors must be taken into account. VDI 2221-2 (2019) identifies a total of ten 

groups of contextual factors which are of particular importance for process design. Five of these ten 

factors are addressed in the proposed PRS model. These are in detail: Customer, supplier, project 

management, expectations of development results, development order. 

According to VDI 2221-2 (2019), the design of the specific product development process requires a 

context-sensitive synthesis of the activities of the general model of product development with 

experiences that are already available to the company. Alternatively, the use of reference processes is 

suggested. The presented generic process model provides exactly such a reference process for the sub-

process product requirements specification. For a specific project or for a specific design request, the 

procedures and milestones from the PRS process can easily be transferred into a company-specific 

project plan.  

6 DISCUSSION AND CONCLUSION 

Working with requirements is a crucial task in any product development project, the thorough 

implementation and the effective execution of a requirements specification process (PRS process) is a 

key success factor. In this regard, generation, release and update of product requirements documents 

(PRD) play an important role. Several high-level procedural process models can be found in the 

literature and the need to adapt such models to the specific design context is widely recognised. The 

adaptation of requirements engineering and requirements management from high level models to “real 

world” process descriptions, so far, had to be performed based on proprietary experiences of 

individual companies and their project management teams. When analysing existing standards, it was 

found that content and generation of requirements documents are described, but not their integration in 

the product development process. 

The presented generic PRS process is derived from industrial expertise, it reflects the insights gained 

by the authors over several years in the rail and automotive industry. Based on the comparison of both 

cases, the authors found relevant differentiating factors in the (upfront) process to generate the PRD. 

This part of the PRS process is highly context specific, it depends on the initiation of a development 

project (internal vs. external) and the type of client-customer relationship (direct integration vs. market 

perspective). Additionally, the degree of formalisation of PRS process is high in case of official tender 

and external project launch compared to an internal project launch. However, for both cases, 

generalised models could be derived in form of waterfall process charts. 
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The release of a PRD is an important milestone which triggers subsequent development activities. 

When comparing the processes downstream the milestone “release of PRD”, it was found that, for 

both cases, subsequent processes to manage requirements and specifications do not differ much with 

regard to industrial context. A generalised and unified model for the PRS process could be derived, 

again in form of a waterfall chart. 

Complex products are typically developed in a close collaboration between manufacturer and 

suppliers. This interaction is reflected in the PRS process model. The high-level PRD serves as the 

obligatory requirements base for the interaction between manufacturer and suppliers. Depending on 

the scope of supply, component requirements documents (CRD) are developed which serve as a basis 

for specifications documents (SD). 

Typically, a strong engineering background is necessary for the generation of requirements documents 

(PRD and CRD). Hence, in both industrial cases it was found that the overall responsibility for these 

documents is assigned to functions related to product development. Still, requirements must be agreed 

with all relevant stakeholders and checked for consistency. The binding definition and coordination 

with all stakeholders is carried out by cross-functional and cross-divisional decision-making bodies at 

the points in time defined by the corresponding milestones.  

The co-evolution of problem and solution make a continuous alignment of the PRD and CRD 

necessary thus the proposed PRS process must be accompanied by a rigorous engineering change 

management which includes relevant stakeholders from the manufacturer and supplier. However, this 

aspect could not be discussed in detail within the scope of this paper. 

The generalised model for the product requirements specification process (PRS process) can help to 

close the gap between high-level product development process models and the in-depth but proprietary 

industrial process descriptions. Additionally, the model deepens the understanding for the activities 

related to requirements engineering and management between client, manufacturer and suppliers at 

different levels. A common understanding of the joint process allows for better communication and 

cooperation between all stakeholders involved in the PRS process. 

In general, the presented PRS process model provides a considerable advancement to the product 

development process models described in guidelines and textbooks. In particular, the model provides a 

reference process which augments the new version of VDI 2221. The PRS process in its current form 

reflects the design context of automotive and rail industry. However, the authors expect that the 

presented PRS model can be easily adapted to suit other contexts. It should be possible to generalise 

the case specific PRD generation within a similar development context. It seems very likely that the 

findings from the automotive industry can be generalised to other mass-produced products (e.g. 

household appliances), respectively the rail industry case should be representative for low volume 

production and plant engineering. 

The generalisation, beyond the industrial cases analysed here, needs to be verified, which will be 

subject to future studies. The authors hope that this work supports the exchange among practitioners 

and researchers concerning the product requirements specification process. This paper may as well 

serve as a basis to introduce engineering students into this topic which is of outmost importance for 

successful product development. 
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