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Configuration lifecycle management maturity model 

 

Highlights:  

• Configuration lifecycle management (CLM) describes a configuration model that covers all 

product life cycles. 

• CLM supports the configuration of a product across all life cycle phases.  

• CLM facilitates the horizontal and vertical integration of business units and processes. 

• CLM integrates and shares configuration knowledge across and beyond an organization.  

• A CLM maturity model is proposed for monitoring and evaluating the progress of CLM 

implementation.  
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Abstract 

Configuration lifecycle management (CLM) encompasses all configuration models across a product’s 

life cycle. CLM covers manufacturers’ needs for complex configurable products, which tend to require 

more seamless integration of all their business units and external stakeholders in terms of process 

continuity and data exchange. CLM differs from existing life cycle management tools because it 

focuses on sharing the configuration knowledge and data of a configurable product throughout its 

entire life cycle across all the involved business units of an organization. Therefore, assessing the 

maturity level of the organization is important for more effective and efficient implementation of CLM. 

Based on this, the contribution of this research is the development of a CLM maturity model that 

serves as a guide for the transition to complete horizontal and vertical integration of CLM knowledge 

and tools across and beyond an organization. The proposed maturity model is validated against the 

literature and existing maturity models, in addition to being examined through a workshop with 

industry representatives and empirical cases.  

Keywords: configuration life cycle management, product life cycle, maturity model, product 

configuration, configuration management, case study 

1. Introduction 

One of the unresolved challenges in manufacturing today is the lack of systematic management of 

manufacturing information that can cover product modeling and related activities in the different life 

cycle phases of complex configurable products [1]. During a product’s life cycle, several configuration 

models can be developed to generate related product and production specifications, for example, bill 

of materials (BOM), drawings, and lists of operations during each life cycle phase [2]. At the same time, 

the amount and diversity of product related information are greatly increased because of product and 

process complexity and multidisciplinary work [3], making data management beyond human 

capability, causing difficulties and complexity in product configuration [4]. This challenge is addressed 

by the configuration life cycle management (CLM) concept, which is defined as the management of a 

coordinated set of configuration models used for configuring product and product-related 

specifications in the different phases of a product’s life cycle.  

CLM is particularly relevant for complex configure-to-order and assembly-to-order products with long 

life cycles, for example, cars, which include thousands of predefined components, have life cycles 

more than 10 years, and are vulnerable to change [5]. Hence, the need for a systematic way to control 

products and product-related information throughout the entire life cycle is imperative [6,7]. In the 

current research, we introduce CLM because we merely address product configuration-related 

information and focus on complex configurable products, for example, industrial machinery, 

automobiles, and plants. 

To the best of our knowledge, the concept of CLM is new and is emerging from the needs of the 

industry. Therefore, a systematic approach that facilitates and evaluates this transition and adaptation 



to a CLM concept is needed. Maturity models (MMs) can serve this purpose by providing an overview 

of and monitoring progress in a specific area [8]. The reason for developing a CLM-MM is that the 

implementation of the CLM concept requires changes in the processes, systems, and capabilities of 

individuals from the strategic to execution level [7,9]. However, a need remains on how to assess if a 

company is prepared for applying a CLM solution. The literature discusses MMs for software in 

general, but no studied could be found that assess the maturity of a CLM system. This raises the 

following research question: 

What are the levels in a maturity model for a CLM system?  

The CLM-MM differs from the general maturity model that is used for configuration management 

(CM) [10] because the proposed model focuses on product configuration across the entire value chain, 

aiming for the internal and external integration of systems, processes, and data. The CLM-MM also 

differs from the suggested MMs for product life cycle management (PLM) implementation [11] 

because the CLM-MM focuses merely on the configuration process. The MM should cover all the 

requirements of the configuration-related activities performed and scalability in terms of internal 

(cross-organizational) and external integration (with suppliers, vendors, customers, etc.) [1]. In terms 

of practical contribution, the current research aims at developing a structured approach for 

practitioners that can serve as a tool identifying their current state, helping practitioners decide on 

future improvements efficiently and methodically.  

The remainder of the present paper is structured as follows: First, the basic concepts and CLM are 

explained, and the relevant literature about CLM is discussed. Second, the research method is 

explained, which includes an analysis of existing MMs and the development of a MM for assessing 

CLM maturity by using a design science research (DSR) process [12] and the four-step approach for 

MM development [13]. Then, the theoretical and empirical validation of the MM is discussed. For 

theoretical validation, the proposed CLM-MM is compared with existing models and the literature. 

For empirical validation, a workshop is conducted with experts in the field. The design, activities, and 

results from the workshop are presented and analyzed. Additionally, a case study is provided, 

including three companies that are used to test the robustness of the CLM-MM. Finally, overall 

conclusions regarding this research and further studies are presented. 

1.1. Definition of basic concepts 

To allow for a better understanding of CLM, the basic related concepts around CLM need to be 

defined. Configuration as a task is defined as the product designing problem when using a predefined 

set of components and the restrictions on how these components can be combined [14]. The 

configuration task is solved by using product configuration systems, which are software-based expert 

systems focusing on both creating product specifications [15], such as design parameters, structural 

relationships, list of operations, routing plans, quotations and costs [4,16–18], and managing the 

configuration knowledge [19]. The relevant domain experts have extended knowledge and expertise 

on the product’s life cycle phases; therefore, they are responsible for providing this product 

knowledge as an input to develop a product model representing their specific life cycle phase [15].  

Configuration models are the basis of a product configuration system, serving as a repository of 

structural, functional, and life cycle information used for generating the product specifications and 

BOMs [20], which describe the structure of a product and define the number of different types of 

parts in a configured product [21]. The configuration models include product knowledge for deriving 

the engineering BOM, sales BOM, manufacturing BOM, service BOM, and so forth [6]. The product 

modeling process is subjective to the expert providing the knowledge input, which might lead to 



inadequate product configuration models [22]. Hence, the input for developing and validating a CLM 

model should be provided by several experts from both the commercial and technical perspectives of 

the product [23].  

1.2. Description and relevance of the CLM concept 

CLM can be seen in two ways: the functional view (Fig. 1) and the systems view (Fig. 2). The functional 

view describes the configuration model that includes all the required information to configure a 

product across all life cycle phases, for example, product attributes and rules. In this research, for 

consistency, we describe the product’s life cycle in (from inception to disposal [24]) four phases, as 

follows: engineering, sales, manufacturing, and service. The engineering phase includes designing, 

prototyping, and verifying the product and its specifications. The sales phase covers the sales process, 

along with marketing, market requirements, and pricing. The manufacturing phase covers the 

production process and sourcing, assembling, and order fulfilling. Finally, the service phase describes 

installation, maintenance, upgrades, decommissioning, and final disposal. The modeling activity is 

located in the middle because this is where the product configuration model is developed by including 

the input from all the different phases and utilizing its output in a similar way.  

 

Fig. 1. Functional view of CLM (adapted from [5]). 

The systems view describes the integration of CLM with other information technology (IT) systems in 

a company. CLM is at the center and is connected to other data repositories, hence allowing for 

configuration-related information to be both utilized from multiple operational sources and shared to 

support decision making at the different life cycle phases of a configurable product [7]. The data 

required to configure a product and generate its specifications across all life cycle phases are stored 

in several systems, such as PLM, customer relationship management (CRM), enterprise resource 

planning (ERP), Excel files, Word documents, PDF files, and so forth because these data are considered 

to be necessary for manufacturing companies to maintain their competitive advantage [24]. The input 

for their product configurators comes from different sources and experts because the knowledge 

required for developing the product models is kept in other systems [15]. Therefore, the CLM system 

needs to exchange information with these systems to be functional and stay up-to-date. In other 

words, CLM receives data inputs from the surrounding IT systems and uses these data in the 

configuration model. The configuration process takes place within the configurators in CLM, and then, 

the generated product specifications are exported to all the surrounding systems. Therefore, CLM is 

placed in the center of Fig. 2. 



 

 

Fig. 2. Systems view of CLM (adapted from [5]) 

By combining the aspects from the functional and systems views, CLM addresses the issue of 

integration across the life cycle phases [25], including internal (business units and geographic 

locations) and external (suppliers, distributors, and customers) stakeholders.  

To better understand CLM and demonstrate its practical implications, consider the following simplified 

example: Company X uses product configurators to model and engineer their complex configurable 

products. The engineering rules are provided as inputs to the configurator from the PLM system. Then, 

the company uses a configure-price-quote (CPQ) solution for the sales process. CPQ software are used 

in the sales process, and they include information regarding how the product is configured and how 

the price is determined; based on this, the software generate the quotation document [20]. All data 

required for the different markets and customers are provided by the CRM system, and pricing rules 

are provided by the ERP system. The sales personnel use the CPQ solution to configure the products 

based on customers’ specifications; the sales personnel can also place orders and create quotations 

for the customers. After an order has been placed, the relevant information about the customer is 

stored in the CRM system, and all the relevant information about the products ordered is stored in 

the PLM system. For example, BOMs are sent from the PLM system to the ERP system and forwarded 

to the manufacturing department to start production. When a sold product requires service or 

replacement, the service department needs to access and identify the valid configuration of the 

product and its parts that need maintenance and then relate the products to the newest version 

available. To do so, all the historic changes in each configurable product sold must be tracked to 

identify the right version of the specifications.  

The above example describes a challenging situation that all companies face when several 

configuration and IT systems are in place and there is a need to exchange data across the different life 

cycle phases of a configurable product. This challenge is also described as the extension of 

configuration ontology to include both the product knowledge related to all life cycle phases of a 

product and to share commonality across companies [26]. Moreover, recent research indicates that 

there is a need for additional focus on how the support tools that control the information flow among 

distributed manufacturing units behave coherently under time, budget, manufacturing, and 

environmental constraints [27]. Software that can support CLM is being developed and increasingly 

applied in industry; for example, manufacturers envision being able to connect PLM systems with 



manufacturing and supply chain data and processes [28]. CLM addresses all these dimensions (IT 

systems, business processes, and a product’s life cycle phases) and serves as a complete solution for 

managing a coordinated set of configuration models and their related information. 

CLM differs from existing life cycle management and data management concepts, such as PLM, ERP, 

CRM, and product data management (PDM), in that CLM covers all configuration models and the 

generation of specifications for products across all life cycle phases. Here, different concepts and tools 

support the management of data, knowledge, and configurations in discrete life cycle phases [29]. 

PDM focuses on design and engineering data, and PLM originates from PDM but covers the entire life 

cycle of a product [30]. Enterprise integration engineering also builds on this concept and describes 

how to improve engineering processes by using IT—and in particular PLM tools—to create a complete 

representation of an enterprise [31]. However, CLM differs because it describes all configuration 

models for configuring products and product-related specifications in the different phases of a 

product’s life cycle.  

Furthermore, CLM differs from an ERP system because of the limited configuration functionality of the 

latter. As discussed by Zhang et al. [32], major ERP systems have a configuration module embedded 

within them; yet they deal either with sales configuration or the configuration of manufacturing 

specifications without considering the remaining life cycle phases of a configurable product [33]. 

In a similar way, the configuration capabilities distinguish a PLM from a CLM system. Although PLM 

systems offer some configuration functions, they are limited and cannot cover the evolution of PDM 

in the long term because of the increasing complexity of the products, the number of users, and the 

amount of data [34]. PLM systems include functionalities that support product data creation, such as 

the structure of the product and management of the product data generated from other systems, 

such as CAD models [35]. Furthermore, within PLM systems, technical data are organized within 

“configurations,” in other words, within predefined groups [34]. The main differentiator between PLM 

and CLM systems is that PLM focuses on keeping track of the existing product information and process 

information, for example, product specifications [36]; however, CLM focuses on maintaining the 

configuration model for generating new specifications from the configuration system. Knowledge 

management methods and tools are required to support a PLM system, and CM is an integral part of 

PLM systems [34,37]. PLM and CLM can work together; PLM focuses on integrating life cycle 

information and the knowledge supported by computer-aided engineering technologies (CAD, CAM, 

and CAE) and knowledge-based engineering systems (KBESs) [31]. CLM is one of these KBESs focusing 

on the generation and management of configuration product models. The product model in a PLM 

system consists of either numerous static product representations or a multimodel that is associated 

with different views (e.g., design, production, and maintenance), and its primary focus is to manage 

product development and support its life cycle [38]. However, these PLM models evolve 

independently; therefore, coherence, maintenance, and information sharing remain a challenge and 

cannot be ensured [37]. CLM fills in this gap by consistently and coherently describing all configuration 

models.  

The use of life cycle management or data management systems are not a prerequisite for the 

implementation of the CLM concept. However, in the example above, we mention different IT systems 

and processes to address the challenge of the alignment and coordination of the product-related 

information across all life cycle phases of complex configurable products.  

2. Literature Review 

2.1. Literature review related to CLM  



In this section, the main literature is examined and discussed. In the literature search, when the search 

term was “configuration life cycle management,” only one article was found [5]. Therefore, the rest 

of the studies found centered on CM and PLM. The literature review here focuses on these two main 

concepts with the aim of identifying the gap in the relevant research of CLM within an organization. 

In line with the description in the introduction, CM applies technical and administrative tools to the 

development, engineering, sales, production, and other life cycles of a configured product [39]. In 

other words, CM controls the design, sales, manufacture, and after-sales service of a product [40]. 

According to the Institute of Configuration Management [41], CM is the process that manages 

products, facilities, and operations in the form of requirements, ensuring consistency of the results 

with these requirements. However, with advances in technology, this description of CM was revised 

to address the integration of all core business processes. The following description is closer to CLM: 

having a common platform for managing configuration models throughout all the life cycle phases of 

a product across the core organization and across its external stakeholders (e.g., vendors, suppliers, 

and distributors); this common platform leads to improved flexibility and efficiency, along with the 

elimination of redundancy by having IT systems—particularly configurators—integrated into common 

platforms, connecting suppliers, producers, distributors, and customers [42,43]. 

The management of a product from inception to disposal is of great strategic importance [44], 

especially in today’s networked economy, where partnering with external stakeholders, such as 

suppliers and codevelopers, is increasing. This collaboration is possible because of advances in IT 

technology and the utilization of IT systems in organizations that allow for this exchange of 

information [45]. This is also supported by the fact that the horizontal and vertical integration of 

systems is one of the nine technologies that are transforming the future of industrial production [46]. 

Therefore, companies are keen to move from the functional fragmentation of CM to an organizational 

structure in which the CM activities and requirements are handled across the product’s life cycle [40]. 

Based on a survey presented in the CM benchmark report [47], the main processes in which product 

data are covered by configurators are product documentation, manufacturing, and quality 

specifications. Based on the results of this survey and analysis of the current state of the CM practices, 

several suggestions are made, focusing on extending this coverage by starting early in the conceptual 

design phase. This is also recommended by other researchers, who stress that the earlier the 

configuration process starts in the life cycle, the higher the advances from the achieved benefits will 

be [48,49].  

One dimension of CLM focuses on all life cycle phases to ensure the coherency, consistency, and 

validity of all the data and subsequent configurations [50]. Better data acquisition, traceability, and 

reusability starting from design activities to production and after-sales services is a way of reducing 

process time and cost [20,51]. This can be achieved by centralizing the data management and offering 

different views of the product data based on the relevant roles; by targeting process standardization, 

management of the configuration models in each process can be promoted and further improved [47]. 

This is aligned with the collaborative working contexts, where the knowledge encapsulated within 

expert models is used across the organization for different life cycle phases [51].  

As simple and obvious as this solution may sound, developing, integrating, and aligning configurations 

across all life cycle phases can be challenging. Two phases alone, for instance, aligning decisions 

between configuring and producing the product, have received a lot of attention from researchers 

[32,52–54]. The challenge of aligning these two phases lies in the individual constraints and their 

consequences. A suggested solution for overcoming this issue is to consider these activities 

concurrently [55,56]. Similarly, when considering the alignment of all life cycle phases, the solution 



should follow the same logic and consider all the configuration activities in an overall concurrent 

approach. Therefore, a master system that records the configuration logic and the individual 

configurations is needed [5].  

However, apart from integrating IT systems across the organization and creating standardized 

processes, communicating the change is also very important for achieving a successful culture of CM. 

Support from upper management, close collaboration, enhanced training and knowledge-sharing 

activities, and overall engagement from all organizational levels are courses of action for overcoming 

resistance to CLM change [15,19,57,58].  

Another crucial factor when discussing CLM is the feasibility analysis of a CLM system. Investing in 

several enterprise information systems, such as ERP, CRM, and product configuration systems, is a 

decision based not only on the needs of an organization and the targeted benefits, but also on the 

cost of implementation and maintenance, time spent, and return on investment [59,60].  

In conclusion, the literature addresses the issue of handling configuration models that have a common 

systematic approach. However, in reality, this systematic approach to handling configuration-related 

activities and knowledge across life cycle phases does not exist. Therefore, there is a need to have a 

wider focus on the subject and measure its maturity among other business processes already in place 

[61].  

2.2. Literature review of existing MMs  

MMs have been widely used for assessing and evaluating the level of an organization in managing a 

specific process. MMs are not used for general management; each model focuses on a specific area 

[8]. Therefore, different well-known MMs address the management of business processes [62], 

capabilities and integration of capabilities [63], information process [64], knowledge [65], information 

quality [66], IT enterprise [67], service-oriented architecture [68], strategy and alignment [69], design 

automation [13], and product life cycle [11]. These MMs were considered when the CLM-MM was 

developed because of their relevance to the area covered by CLM. One article that described a CM-

MM was identified, but it is very domain specific for scientific facilities [70]. Willner et al. [13] conduct 

a literature review on the existing MMs and develop one for the sales delivery process of engineered-

to-order products. Tiihonen et al. [58] recognize the existence of different stages of maturity of 

companies regarding product configuration and address the need for an MM in the software industry, 

particularly in the configuration of products and processes. Because companies are at different levels 

of maturity and have various capabilities, the MM must evaluate the company’s current state and 

identify the most effective and efficient way to reach a desirable level of improvement [71]. 

Furthermore, because the generic maturity assessment frameworks are context dependent [7], there 

is a need for an assessment method. Based on this idea, we developed and validated a CLM-MM. 

3. Research Method 

The aim of the current article is to develop and validate an MM for CLM. Therefore, the DSR approach 

is followed because it includes designing and creating IT artifacts (e.g., models, methods, and 

constructs) and their practical application [72]. In the current research, the DSR approach followed 

the following two main phases: the development and validation of the CLM-MM. Each phase is divided 

into two steps [73,74].  

Table 1. Research method 

Development phase Validation phase 

Step 1: Problem identification Step 3: Theoretical validation 



Step 2: Identify the need for new MM Step 4: Empirical validation 

 

In principle, the DSR approach is structured in a similar way as the one used by Willner et al. [13]. In 

their research, they use the four-step guideline for MM development based on the procedure 

developed by Becker et al. [73] and further adapted by Neff et al. [74]. The first two steps are part of 

the first phase of the DSR approach, and the second phase of DSR consists of steps three and four. The 

four-step approach provides a deeper level of detail both for the research teams developing the 

framework and for the research community, allowing for an accurate replication of the study. 

The first phase is the development of the IT artifact, where the research method includes the literature 

review of existing MMs and is based on the outcome of the development of a CLM-MM [12]. The 

concept of MMs has existed for several decades, and it is considered a well-established practice for 

evaluating managerial and strategic progress [75]. By gaining a deeper understanding of the 

development and use of existing MMs, the current research aims at developing a new MM focusing 

on CLM.  

In detail, this first phase is broken down into two steps. The first step is concerned with the 

identification of the problems. The problems emerging from the industry are described in the 

introduction (section 1) and then supported by the literature (section 2). The findings indicate that the 

encapsulation of product knowledge describing all life cycle phases of a configurable product in a 

universal configuration model is very important in supporting the alignment of IT systems, processes, 

and resources in an organization. The literature review reveals the need for a systematic approach of 

handling product models; however, the review points out that frameworks here are lacking. The 

second step of phase one analyzes the existing MMs to identify if there is a need for developing a new 

MM. Section 2.2 discusses and evaluates the existing MMs within the field of research. 

In the second phase, the CLM-MM is theoretically and empirically validated. The proposed CLM-MM 

is theoretically evaluated against the existing MMs. Then, the CLM-MM is validated practically during 

a workshop with a team of experts and in-depth case studies. In detail, this second phase consists of 

steps three and four. The third step uses the iterative development method. In the current research 

work, the authors conducted two iterations. The first iteration is the development of the CLM-MM on 

a conceptual level based on the findings from the literature review and the findings from the initial 

analysis of the current state in the industry and the problem identification. This step is presented in 

section 4.1. The second iteration includes an improvement of the theoretically developed MM via 

validation against existing MMs. This allows the research team to ensure that the developed CLM-MM 

covers the requirements regarding the configuration process that were not included in the existing 

models [74].  

The fourth step concludes with the empirical validation of the MM. For the validation step, the 

research team conducted two iterations. The validation process is described and discussed in detail in 

section 4.2. The first one includes the initial validation, which took place as a focus group workshop 

with experts in the field of product configuration (described in section 4.2.1). The second iteration 

uses in-depth case studies, during which three case companies were assessed based on the CLM-MM 

(described in section 4.2.2). During this evaluation, the research team produced feedback and 

generated new knowledge about the problem [76]. By following the DSR process, an IT artifact (in this 

case, a MM) was generated to contribute to practice and theory [77]. 

4. Maturity Model for CLM 



According to the literature review, MMs have three to six levels, with each one indicating progress 

within a specific area [78]. The levels cover the main requirements for an organization to progress 

from a very initial state to the optimal level. In this research, for designing the CLM-MM, five levels 

were established primarily because the MM is based on models for capabilities and capability 

integration, which generally have five levels. Furthermore, level zero in this case is considered out of 

the scope of the current research because the MM addresses the integration of CM throughout a 

product’s life cycle. In this case, level zero would be relevant for an organization without an IT system, 

which is not considered a realistic scenario in the era of Industry 4.0. Therefore, this level was 

excluded. Figure 3 illustrates a generic MM, including the five levels and five dimensions. In the 

following section, we discuss the development of the CLM-MM, which is based on a generic MM.  

 

Fig. 3. Generic maturity model (adapted from [63,70]). 

4.1. Development of CLM-MM and initial refinement  

 

This part of the research method focuses on the development and initial refinement of the CLM-MM. 

Based on the results of the literature review, analytical thinking, and interactions with industry 

experts, the CLM-MM was developed. To overcome the challenges of the observers’ biases while 

developing the CLM-MM, the research team came from academia and industry to counterbalance 

possible bias [79], and we ensured that the CLM-MM is based on the literature and has a strong 

theoretical background, but also a practical application. In addition, although the CLM-MM was 

developed based on theory, it had to capture the existing needs of the industry in line with the DSR 

process [76]. 

The first step in creating the CLM-MM was to define the dimensions of the MM. Based on the 

literature, the dimensions of the model should cover the relevant discipline of an organization in terms 

of the product life cycle and CM. The subcategories should follow the same logical structure and 

describe the specific needs and requirements for the classification of maturity [7,70]. For the CLM-

MM, the primary dimensions were strategy and performance, processes, IT, organization, and 

knowledge and support. “Strategy and performance” describe the requirements on a strategic level. 

For instance, the company should have a clear definition of what products it is ready to offer and 

include in the CLM system [80]. “Processes” include the relevant business processes to support CLM 

maturity; this is highly relevant for product configuration-related activities because it is through 

process standardization that the management of the configuration models can be improved [47], 

especially when this knowledge is used in the different life cycle phases of the product and by different 

users [51]. “Information technology” describes the tools and level of integration of these tools. For a 

successful CLM implementation, both the IT systems and business processes should be aligned [11]. 



This means that apart from IT integration on a technical level, the operational level should be taken 

into account. Therefore, the dimension “organization” addresses the structure of the organization in 

accordance with the related teams and departments; cross-organizational collaboration and extension 

to external supply chain stakeholders are considered in this dimension [43,81]. “Knowledge and 

support” define the requirements in terms of knowledge sharing and the accessibility of this 

knowledge. Improving the CM policies, along with establishing support and training activities, are 

factors that influence the success of the implementation of a product configurator [82]. 

The next step focused on the level-specific requirements. This is the second iteration of the 

development of the MM. The level-specific requirements for each dimension must be aligned with the 

scope of the CLM-MM, which is to assess the management of all configuration models throughout a 

product’s life cycle. At the same time, to justify the need for a new MM, these requirements must be 

aligned with the requirements of product configuration tasks across all life cycle phases of complex 

configurable products [74]. CLM supports the management of all the configuration models of a 

product’s life cycle processes by using a common approach, not only in the main organization, but also 

including the external stakeholders. Therefore, the five maturity levels describe the required progress 

of the organization in the CLM journey; this starts by having a few teams or departments engaged in 

the CLM vision, which later spreads to all departments and progresses to a cross-organizational 

engagement, with the final goal of moving beyond the organization by incorporating external 

stakeholders and aiming for continuous improvement.  

The first level (initial capabilities) describes an organization that is starting the CLM journey and is at 

an initial stage of defining a strategy for full CLM implementation. At this stage, there are no standard 

methods and processes, and few teams or departments are engaged in the CLM vision. However, 

establishing a clear CLM strategy is needed, and it should also be aligned with the overall company’s 

strategy [83]. The second level (departmental commitment) describes an organization that is engaged 

in a silo structure management of configurations. At this level, the scope and strategy of each 

department for the CLM vision are defined, but few departments have the integration of IT systems 

and standardized processes. The third level (cross-organizational specialization) describes how the 

entire organization is engaged in the CLM process with integration and alignment across all 

departments and processes of the product’s life cycle. The fourth level (external-focused expertise) 

focuses on transferring the CLM vision to external stakeholders and integrating them horizontally into 

the organization. The fifth level (continuous improvement) describes the optimal stage of CLM in 

which the organization acts as a benchmark. The processes are fully digitalized and extend beyond the 

organization, and performance is regularly measured and improved. 



 

Fig. 4. Configuration life cycle management maturity model. 

Based on the above figure, the CLM-MM is presented in Table 2. The model considers the classification 

of the levels and dimensions of the CLM. The purpose of the MM is to guide an organization to achieve 

the desired level of CLM maturity because theory indicates that organizations do not evolve much 

beyond the maturity level of the basic processes of their products in their life cycle phases. If 

organizations cannot standardize these processes, then the IT system will not make any difference 

[84]. To do so, the organization must analyze its current state and set goals that describe the desired 

level [76]. This classification can be performed by conducting an “as-is” and “to-be” analysis of the 

organization, and based on these results, relevant activities can be defined for the strategic, 

operational, and tactical levels of the organization. 

 

4.2. Empirical validation of the CLM-MM  

After the CLM-MM was developed and theoretically validated, the next phase included the empirical 

validation of the MM by using case research methodology. Here, a case study was selected as the 

most suitable research method for the current work because the process of validating a CLM-MM is 

widespread, including when considering its more abstract description, but at the same time, detailed 

changes are needed at all levels [85]. To do this, the research team conducted two iterations; the first 

iteration includes a workshop with 50 participants from different companies, and the second iteration 

includes the validation of the CLM-MM in three case companies that did not participate in the 

workshop. The main goal of the workshop was to ensure that the MM would cover all configuration-

related aspects of an organization and ensure applicability and external validity. The main goal of the 

in-depth case studies is to test the robustness of the CLM-MM and further examine the external 

validity and practical implications of its application.  

External validity includes the applicability of the model at different companies in terms of products 

manufactured, markets, production strategies, size, and country of operation. External validity in 

terms of the use of the model is addressed by engaging participants with different cultural 

backgrounds. Multiple respondents ensure less possible biases, and participant subjectivity is 

overcome [79]. One common characteristic of all the participants—and the respective companies they 

represented—was that they are experts in the field and have experience in CM in general and in CLM 

in particular. In addition, all participating companies either manufacture configurable products or 

work closely with manufacturing companies (e.g., consultants). In addition, the participants in the in-

depth case studies are all from the manufacturing companies of complex configurable products.  



4.2.1.  First iteration: Workshop 

The duration of the workshop was 70 minutes. The 50 participants were divided into five groups, and 

each group had to focus on one dimension of the MM while considering all maturity levels. Each group 

had one facilitator, and there was one overall coordinator among all groups. The facilitator ensured 

the performance of the sequential activities and time frames and was responsible for guiding the 

discussion and making sure that one participant did not dominate the discussion. The participants 

were representatives from 26 different companies. In each group, representatives from different 

companies were allocated to the workshop to ensure that the input was not subjected to bias and 

that the discussion would cover a wider range of issues and experiences. Each company was interested 

in advancing CLM implementation; however, they were at different levels in the CLM journey. The 

participants were all experts in CM and held senior positions in their organizations, from engineers to 

vice presidents. 

The research team defined several criteria for selecting the participants to ensure the external validity 

of the research method [79,86]. The variability in the country of occupation, level in the 

organization/position, and educational background covered a wide range of cultural and educational 

characteristics. The participants were representatives of large global companies within the industrial 

machinery and automotive sector, analysts, and consultants within these sectors who all had interest 

and experience in CLM. The participants were selected to ensure that the model was considered 

applicable no matter the regional differences, ensuring the generalizability of the research.  

A research protocol was used to ensure the reliability and validity of the data [87]. The main question 

that addressed the validation of the developed MM was as follows: “Which capabilities should an 

organization demonstrate under each dimension to be placed at the appropriate maturity level?” To 

ensure the validity and replication of the results [79], the research protocol and list of participants are 

presented in Appendix A. Each participant wrote down the relevant capabilities for the first 10 

minutes. For the next 30 minutes, each participant explained to the rest of the group the capabilities 

that he or she wrote down, and in the end, the group decided on where to place all the capabilities at 

the correct level of the MM. In the following 15 minutes, the group gathered the capabilities at each 

level into common themes. For the last 15 minutes, all groups presented and discussed their results 

in a plenary session. The comments from the workshop are presented in Appendix B.  

The purpose of the research question was to engage the participants in a discussion of the applicability 

of the model. By analyzing the capabilities of each level and dimension, the participants had to assess 

whether the model covers all aspects of an organization and whether the levels represent realistic 

stages. Additionally, the capabilities could be used as more detailed guidelines of assessment when 

determining the maturity level of an organization. This is another reason why case research was 

selected; the goal was to determine the sequence of capabilities and activities that lead to CLM 

maturity within an organization. Therefore, during the workshop, the participants were asked to focus 

on determining the link between the capabilities and level of maturity (cause-effect relationship) [79]. 

Focusing on one question during the workshop increased the reliability of the data, making the data 

more valuable for the research team and leading to more in-depth discussions [79].  

4.2.2.  Second iteration: In-depth case studies 

The in-depth case studies include three companies (ALPHA, BETA, GAMMA), all of which are different 

from the 26 individuals’ companies participating in the workshop, hence avoiding possible bias and  

allowing for a better validation of the outcome [13,88].  



All three companies operate in the industrial equipment and machinery (IE&M) sector. All three 

companies are international organizations with more than one billion USD in revenue, operating 

worldwide and serving business-to-business (B2B) markets globally. Additionally, all three of 

companies have global distribution networks and production facilities in several locations within 

Europe, the United States, and Asia. Data collection for the case studies included semi structured 

interviews with managers and heads of departments, which allowed the research team to gain insights 

into all the dimensions from the strategic to operational level. Another requirement for selecting the 

specific case studies is that the case companies must have established product configuration systems 

that have been utilized for at least three years. The unit of analysis is at the company level to allow for 

testing for cross-organizational collaboration.  

Case company ALPHA: 

ALPHA produces mechanical equipment for the process industry; it provides both individual 

machinery and total solutions (including several machines), and its customers are in the medical and 

food industries. ALPHA has been utilizing a product configurator to support the sales processes for the 

last three years.  

Initial state: 

Prior to the implementation of the configurator, the sales personnel were using a paper checklist to 

collect customer requirements. This process was time-consuming and error-prone. After collecting the 

requirements, the sales person had to insert the parts and products sold into the ERP system. This was 

also time-consuming, and it always produced several errors. All these errors could happen in the entire 

process, from collecting the customer requirements until storing them in the database and then 

forwarding them to the engineering department for the final validation of the feasibility of the product 

sold.  

Current state – Level 1: 

In 2014, the company decided to implement a sales configurator. A few months later, the solution was 

fully integrated into the surrounding IT systems, ERP, and PLM. The entire process of input and output 

from the sales configurator was designed to be fully automated. The input to the configuration model 

included the pricing rules, so the generated quotes improved the pricing accuracy of the products sold. 

The lead time was reduced, and the on-time delivery improved significantly, as reported by the head 

of the development team. The sales people had a short training and then were able to use the 

configurator in the sales process. The training and knowledge-sharing activities included the 

ownership of data and also where the input comes from for each configuration and where the output 

is being utilized. This eliminated the extra work of maintaining the data in several IT systems and 

allowed for creating valid and accurate quotes for the customers.  

Future state – Level 2: 

The company has not defined a desirable future state in terms of CLM improvements. It has been only 

three years since they started utilizing the sales configurator, and they did not expect such a success 

regarding the process standardization and elimination of the manual work required. The next step for 

improvement would be to extend the use of the product configurator across the current silo structure, 

but there are no concrete plans of how to achieve this goal.  

Findings:  



This is an example of a successful implementation of a sales configurator with standardization of both 

products and processes. The goal was clear from the beginning; the teams involved for developing and 

setting up the product models were diversified enough to allow for knowledge input from the relevant 

domains regarding engineering and manufacturing. ALPHA still has a silo solution, but some 

knowledge and cross-organizational collaboration has been established at the development phase of 

the sales configurator. The assessment shows that the company’s maturity varies across the different 

dimensions. For instance, the processes around the sales phase are now highly standardized, which is 

the same for the product portfolio included in the configurator. It can also be argued that IT terms 

have managed to integrate the configurator with the ERP and PLM system. In terms of organization, 

the teams included in the configuration project have well-defined roles and responsibilities; however, 

this is mainly limited to one department within the company, with few individuals being involved from 

the rest of the company. ALPHA seems to have fulfilled all the requirements to progress its maturity 

from level 1 to 2; however, it is currently lacking the strategic objectives for how to proceed further.  

Case company BETA: 

BETA produces mechanical machinery and equipment for the food industry. It also provides both 

individual products and full solutions, including a number of machines and individual components. 

BETA has been utilizing a sales configurator for the last six years.  

Initial state: 

Before the decision to implement a sales configurator was made, the sales process was based on paper 

catalogs. The sales personnel had a time-consuming task of collecting the customer requirements and 

matching them with the product. Several errors were made during this process. Furthermore, the sales 

people often had to go back to the customer because the solution agreed upon was not feasible or 

was rejected from the engineering department. BETA reported that there were many errors in this 

manual process of defining the parts (e.g., numbers) and highlighted that on several occasions, the 

solution produced ended up not fitting the one actually sold to the customer. Even though the sales 

people spent a lot of time preparing and validating the quote, mistakes still occurred. They also 

reported having several iterations between the sales representatives, customer, engineering 

department, and manufacturing department to avoid having unfit solutions. Additionally, the price 

estimations were not always accurate.  

Current state - Level 1: 

In 2011, BETA decided to implement a product configurator to support its sales phase. In parallel with 

the development of the configurator, the company conducted a standardization of a part of the 

product portfolio that was to be included in the configurator. The designs were already standardized, 

but they improved the overall product model knowledge, for example, identification of the parts and 

complete products. The requirements the company had set for the implementation of the sales 

configurator included direct data input from the ERP system. The output required was an automatic 

quotation generation, which included prices. The company aimed for no manual intervention and a 

fully automated process to allow for faster and more accurate quote generation. After a product was 

sold by the sales person, the product data were automatically passed over to the manufacturing 

department. This has improved the quality of the specifications and reduced the scrap and total lead 

time. The sales manager mentioned that the sales people have more time to accommodate more 

customers, which has led to an increase in orders.  

Future state – Level 2: 



The next step for the company would be to extend the use of the sales configurator across the entire 

organization. However, this is a slow process because the company has been in the same situation for 

the last three years and has seen limited progress. Because the aim is to further improve, the company 

should benefit from process standardization and be able to include more teams using the configurator, 

including the development of the product models and the utilizations and maintenance of it. However, 

the use of the configurator is still limited to a few teams within the sales unit. The main goal should 

be to include the engineering teams in the configuration project to further improve the 

standardization of the product designs and provide input to the product models.  

Findings:  

This is an example of a company that is more mature in the dimensions strategy, performance, and IT 

but that lacks alignment across the other three dimensions. Even though it has been six years since 

the utilization of the sales configurator, the company still has not managed to experience the full 

benefits associated with this change process. The main reason behind this is the limited use of the 

product configurator to only a part of their product portfolio and one team across the sales people.  

Case company GAMMA: 

GAMMA produces electrical equipment for industrial automation and installed base monitoring. 

Similar to the previous two case companies, GAMMA also provides both individual products and full 

solutions. GAMMA has been utilizing product configurators to support the engineering and sales 

phases for the last three years.  

Initial state - Level 1:  

Prior to and the first year after the implementation of the sales configurator, GAMMA was facing a 

complex IT landscape. The company developed and utilized several stand-alone product configurators 

to support the sales phase. GAMMA reported that they started by having more than 50 stand-alone 

configurators (for different markets or production facilities). In each case, the configurator was 

integrated into the ERP systems, which were also numerous and location dependent. This situation 

was the main reason for redundant work when generating a quote, especially when the solution sold 

to the customer consisted of individual products from different production facilities. Communication 

across the stakeholders was time-consuming, and the process of collecting the different quotes to 

generate a complete quote for a full solution was error-prone. The sales personnel reported several 

errors and inconsistencies among the product configurators and the generated quotes. Furthermore, 

the cost of maintaining several systems for product data and configuration rules was significant and 

included a lot of redundant work.  

Current state - Level 2:  

To overcome the difficulties and misalignments GAMMA had been experiencing regarding the use of 

several sales configurators, they started determining in a consistent way the requirements for the 

sales configurators on a global level. The reason behind this strategic decision was to synchronize and 

combine the use of the output of the different sales configurators. Another reason for this decision 

was that the company was aiming to extend the use of product configurators in the engineering and 

manufacturing phase. Based on this, they developed a product configuration model that included 

input from experts from sales, engineering, and manufacturing. The first step here was to develop 

valid and aligned product models for their sales configurators. Then, by using the models and rules 

developed for the sales phase, they extended their use and knowledge input to these product 

configuration models to cover the requirements of the engineering and manufacturing phases.  



This task is not completed yet, but they have been experiencing improvements already. This is why 

the company is described as CLM maturity level 2 but are clearly aiming for level 3. GAMMA already 

has well-defined roles and responsibilities regarding knowledge sharing across the departments 

involved in the CLM project. The company also has assigned roles of data ownership across the 

different departments and clear responsibilities and tasks regarding the maintenance and update of 

these product data. Finally, GAMMA has also managed to achieve full integration of the IT systems, 

which leads to more automated processes, discarding the error-prone manual work.  

Future state - Level 3:  

GAMMA mentions that their goal for the future is to fully integrate engineering, sales, and 

manufacturing and connect with the PLM and ERP systems. The company is aiming for one global 

solution. Right now, GAMMA is in the transition from silos to a cross-organizational collaboration 

across the involved business units (engineering, sales, manufacturing). The company has a well-

defined strategy for implementing a full CLM solution that can cover all the life cycle phases of their 

products; however, for their future state, GAMMA only described the next step in their plan, not the 

overall end goal.  

Findings: 

This is an example of a company with aligned maturity across all five dimensions. GAMMA achieved 

the same maturity level across all dimensions and then moved to the next maturity level, including 

process standardization, well-defined deployment strategy, cross-organization engagement, well-

defined roles and responsibilities across the different teams, and knowledge transfer, including lesson 

learned across the different departments involved. GAMMA has a very clear strategy on how to 

improve their CLM maturity; therefore, GAMMA has achieved these results within three years and is 

aiming for a full CLM implementation within the coming years.  

Based on the findings of the three case companies, the research team mapped them on the CLM-MM. 

Table 3 illustrates how each case study experiences each dimension of its maturity level.  

Table 2. Case studies mapping on CLM-MM. 

Case Maturity 
Level 

Strategy and 
Performance 

Processes Information 
Technology 

Organization Knowledge and 
Support 

A
LP

H
A

 

1 Sales 
configurators, 
pricing and 
quotation, 
product 
standardization 

Automated 
process of input 
and output of 
sales 
configurator, 
elimination of 
manual work 

Integration to 
ERP and PLM 

Sales people, 
one department 
involved with 
clear roles 

Training for new 
hires 

2 Extend the use 
of the sales 
configurator 
across the 
organization 

Not defined Not defined Include more 
cross-
departmental 
teams and move 
from the silo 
structure 

Not defined 

B
ET

A
 

1 Sales 
configurator, 
generating 
quotations, 
including pricing 

Standardization 
and automation 
of sales process 

Input from ERP, 
output to 
manufacturing 
IT system (ERP) 

Involved 
members mainly 
from the sales 
team, and a few 
from the 
engineering 
department for 
standardization 

Improvements 
in product 
modeling 
knowledge 
through 
portfolio 
standardization 



of product 
models 

2 Implementation 
and utilization of 
a sales 
configurator 
across the entire 
organization 

Further improve 
process 
standardization 
mainly on sales 
and some parts 
of engineering 

Not defined Extend to the 
entire sales 
organization and 
include 
engineering 
teams for input 
to product 
models 

Improve 
product design 
standardization 

G
A

M
M

A
 

1 Improve sales 
processes 

Quote 
generation 
automated, but 
for complex 
quotes manual 
work required 

Numerous 
stand-alone 
sales 
configurators 
(more than 50), 
numerous ERP 
systems 

Location 
dependent 
(geographically) 

Silo-structured 
knowledge 
sharing and 
accessibility 

2 Connect and 
align sales 
configurators, 
introduce 
engineering 
configurators 

Establish 
requirements 
for sales 
configurators on 
a global level for 
automated 
processes 

Synchronization 
and alignment 
of sales and 
engineering 
configurators 
along with the 
rest of IT 
systems 

Well-defined 
roles and 
responsibilities, 
data ownership 
and 
maintenance 
across involved 
departments 

Experts from 
engineering, 
sales and 
manufacturing 
departments 

3 Connect and 
align 
engineering, 
sales, and 
manufacturing 
product 
configurators 

Fully automated 
configuration 
processes 
across 
engineering, 
sales and 
manufacturing 
on a global level 

Full integrations 
and alignment 
across the 
product 
configurators, 
ERP and PLM 
systems 

Cross-
organizational 
collaboration of 
involved teams 
on a global level 
across 
departments 
(engineering, 
sales, 
manufacturing) 

Product model 
including rules 
from 
engineering, 
sales and 
manufacturing, 
generated 
specifications 
for sales, 
engineering, 
and 
manufacturing 

 

5. Results and Discussion  

In this section, the results of the research are discussed. The DSR process is followed because it focuses 

on the theoretical and practical application of IT artifacts [72]. The process is described at a more 

detailed level using four steps [13] to provide a deeper understanding regarding the development and 

the validation of the CLM-MM. Because the CLM-MM was developed by the research group and 

validated against literature, its practical aspect had to be validated too. In this case, an iterative 

validation process was followed. During the first iteration, the workshop was conducted to provide 

empirical validation of the proposed CLM-MM by experts in terms of its relevance and applicability in 

the industry following the DSR process [76]. Based on the discussions among the groups during the 

workshop, the model seemed to cover the most important issues that companies face when 

integrating product configurators. None of the groups or participants mentioned anything was missing 

or that an area had been overlooked by the CLM-MM. Therefore, the comments and discussions 

added details to each dimension and the levels of the MM for the required capabilities. The second 

iteration included in-depth case studies. The three case companies were evaluated in terms of their 

CLM maturity using the developed MM. The case companies vary in terms of their current maturity 

level and in the way they have reached this level. There is also variation among the desirable maturity 

level that each case company aims for and how each one is planning to achieve it.  



In terms of vertical categorization, the maturity model describes the transition from a type of silo 

organizational engagement to a cross-functional organization that extends to external stakeholders. 

The workshop groups agreed on this distinction because it represented a realistic picture of the 

current and targeted CLM maturity in their organizations. Based on the current need to expand 

integration [19], first, the organization has to engage and align all of their internal resources, such as 

teams, departments, and business units. The first three levels of the MM describe this transition, from 

a silo organization to a cross-functional organization regarding configuration knowledge. Then, level 4 

is where the organization is considered mature enough and has all the internal processes and product 

models aligned; thus, the organization can start including external stakeholders in standard processes 

and data exchanges of configuration definitions and configurations. This aligns with the literature that 

indicates that value is created for customers when the business processes are integrated, including 

suppliers and customers, beyond the boundaries of the organization [89,90].  

The purpose of the CLM-MM is to guide manufacturing companies to improve the management of 

their complex configurable products across the life cycle. Hence, the suggested CLM-MM follows the 

potential performance perspective [75], meaning that the MM shows a way to develop regarding CLM 

while at the same time allowing the user to decide on the optimum level of maturity in each case. 

In terms of horizontal categorization, one issue that is common within all dimensions was the impact 

of complexity at the different levels: not only the complexity of the configuration models, but also the 

complexity of the processes and organization. The CLM-MM can facilitate this complexity by guiding 

an organization toward a structured approach to share configuration knowledge and data across and 

beyond an organization. These findings are also in line with the literature because the increasing 

complexity of products, processes, and amount of data are concerns addressed in the application of 

configuration and PLM systems [34].  

The workshop participants discussed how their organizations would be rated based on the CLM-MM. 

Most identified themselves among levels one and two. Only two out of the 50 participants could argue 

for being classified at level 3 because of collaboration across different departments and/or locations 

of their organizations. Another participant mentioned that his company is more mature in one 

dimension (IT) compared with the other dimensions of the CLM-MM.  

Regarding the findings from the in-depth case studies, ALPHA and BETA are assigned to CLM maturity 

level 1. Both have been using product configurators to support their sales processes. The involvement 

of different teams in the development, maintenance, and use of the product configurator is different 

for both cases, and this is apparent both in the number years each company has spent to reach 

maturity level 1 and their plans to further their maturity regarding CLM. On the other hand, GAMMA 

is the best-performing example regarding CLM maturity. Based on the findings of the maturity 

evaluation, GAMMA seems to be moving first horizontally on the CLM-MM, achieving a certain 

maturity level across all five dimensions and then moving vertically to the next maturity level. Another 

result from the evaluation of the case studies is that not every case addresses aspects that are relevant 

to each and every dimension. This could be explained by the difference in the maturity level; ALPHA 

and BETA are less mature compared with GAMMA, and they do not address all dimensions in their 

future maturity states. Even though these two companies have plans for further progressing and 

expanding the use of product configurations, they are lacking a structured approach to develop a 

holistic plan. On the contrary, GAMMA, which is more mature even regarding future steps, addresses 

all the dimensions. 

The case studies provide empirical validation to the first three maturity levels. CLM maturity levels 4 

and 5 have not been achieved by either the three in-depth case studies or the 26 case companies 



participating in the workshop. These maturity levels have been validated against the literature. 

However, the fact that none of the companies have a higher maturity level than level 3 can be 

explained by the lack of a systematic approach to guide the organization through the transition [7]. 

Another possible explanation is that CLM is a new concept that is generated from the needs of the 

industry and supported by the literature; hence, companies are currently going through this transition 

and have not reached the final maturity level in CLM [1].  

The findings from both the workshop and in-depth case studies demonstrate the need for more 

concrete tools and material to ensure that each organization fulfills the specific criteria to be ranked 

at the different levels. The CLM-MM needs to be more operationalized by, for example, a structured 

questionnaire to allow for assessing the CLM maturity of individual organizations [11]. Supplementing 

the generic CLM-MM with questionnaires and methods for measuring configuration-related 

performance indicators would also lead to developing more industry-specific applications of the CLM-

MM [7].  

Based on this, we could argue that the main limitation of the current research in terms of the 

generalizability of the results is that the model was tested in case companies from the IE&M sector. 

The validation of the CLM-MM during the workshop by industry experts, the in-depth case studies, 

and the validation against the literature is a first step. The findings of the research match with the 

literature and contribute to the discussion regarding the need for an extension of the product 

configuration ontology in terms of life cycle phases and across organizations [4]. However, the CLM-

MM must be further tested in depth in a wider industrial range of manufacturing companies that have 

complex configurable products, helping to verify the specific assessment criteria for moving from one 

level to the next. To do so, additional assessment tools are required to allow this general CLM-MM to 

be adopted for application in specific companies across different industries. These supplementary 

tools should include questionnaires for data collection to assess the maturity level per dimension in 

each case study [13]. As an overall impression from the workshop, the participants were engaged in 

the discussion and showed interest in the group presentations. Regarding the case studies, the 

companies’ assessments, apart from the identification of maturity levels, also provide insight into how 

companies are experiencing the transition from one level maturity to the next. Therefore, the present 

version of the CLM-MM seems to have some direct practical application, even without having any 

assessment tools yet.  

6. Conclusions and Future Research 

The current paper presents the development and validation of a CLM-MM. The purpose of this model 

is to assess the CLM maturity level of an organization. CLM addresses the management of 

configuration models and configured products (e.g., specifications, product variants, knowledge 

models, and IT systems) across all business processes that are applied throughout the life cycle of a 

product. CLM emerges from the needs of the industry; manufacturers anticipate having a coherent 

method for handling configuration knowledge and data across all the life cycle phases of a product. 

However, a systematic approach toward handling this challenge is lacking in the literature. 

To answer the research question, the research team developed the CLM-MM based on existing models 

in operations management theory by following the DSR process. The model captures all dimensions 

related to CLM within an organization: strategy and performance, processes, IT, organization, and 

knowledge and support. The model also represents and guides the transition from a silo to a cross-

organizational integration of CLM, starting from small teams in some departments of the organization 

that can be extended to horizontal integration of external stakeholders. The CLM-MM was validated 

against theory and in practice; first, via a workshop, industry representatives were asked to assess the 



applicability of the model and discuss the capabilities an organization needs to qualify for each level; 

next in-depth case studies were carried out, where three case companies were evaluated using the 

CLM-MM.  

The present paper contributes to the theory of CM, in particular CLM, by developing a structured 

method for describing and evaluating CLM within an organization and extending the model to include 

suppliers, vendors, and so forth. Furthermore, the model contributes to practice by providing 

practitioners with a tool for systematically guiding users to assess the current state of an organization 

and how to advance in implementing CLM.  

Future research should include testing the model with several case studies from a broader range of 

industries to gain a better in-depth understanding of the model’s capabilities and to develop more 

concrete assessment criteria. Case companies manufacturing complex configurable products should 

be included in future research to further test the CLM-MM, validate the supplementary tools, and 

measure the impact and benefits at each maturity level. 

  



Table 2. Configuration life cycle management maturity model (CLM-MM). 

Maturity Level Strategy and Performance Processes Information Technology Organization Knowledge and Support 

1 Initial capabilities CLM strategic objective and 
policy: Define the mission, 
vision, and goals for the CLM 
journey 

Standard processes in one 
or more configuration life 
cycle phases for the 
relevant organizational 
departments 

Identification of the IT systems used 
until now, an evaluation based on 
knowledge and data sharing, and 
implementation of stand-alone IT 
system(s) to support selected 
configuration life cycle phases  

Dedicated teams or 
departments as part of 
the organization to 
support the CLM journey  

Common CLM terminology and 
knowledge support accessible to relevant 
organizational departments. Data 
availability is limited and not shared 
cross-organizationally 

2 Departmental 
commitment  

Deployment of CLM strategy 
at different levels of the 
organization: define the 
scope of deployment for each 
department and the roadmap 
to achieve the goals 

Standard processes for all 
the configuration life cycle 
phases of the products and 
services 

Selected cross-organization 
integration of each stand-alone IT 
system with relevant configuration 
life cycle phases 

Well-defined roles, 
responsibilities, and tasks 
for the teams and 
departments involved in 
CLM 

CLM-related training activities 
(processes, IT, etc.) to support and 
transfer knowledge to all levels of the 
relevant organizational departments 

3 Cross-organizational 
specialization 

Communication of deployed 
CLM strategy to stakeholders, 
distribute activities, and 
responsibilities for each 
stakeholder 

Well-defined ownership, 
maintenance, and updates 
based on feedback from 
each process supporting 
the CLM goals 

Cross-organizational integration and 
alignment of IT systems with the 
CLM system for all configuration life 
cycle phases 

Cross-organizational 
collaboration on CLM 
tasks among internal 
stakeholders 

Engage cross-organizational teams in 
knowledge sharing and training: 
accessibility and promotion of latest 
standards, best practices, lessons 
learned, and data foundation for CLM 

4 External-focused expertise Clear definition of CLM-
related key performance 
indicators for performance 
measurements 

External stakeholders are 
included in the CLM 
processes and integrated 
horizontally in the 
organization  

Integrations of external 
stakeholders’ systems to the CLM 
system  

The organization has a 
dedicated team or 
department to engage 
external stakeholders in 
CLM  

Universal data foundation to support 
shared CLM knowledge base and training 
between the organization and engaged 
external parties 

5 Continuous improvement Regular measurement and 
update of KPIs, benchmarking 
with other CLM organizations, 
continuous cross-organization 
integration, and improvement 

Customized processes to 
cover different products 
and services, configuration 
life cycle processes fully 
digitalized and used by 
internal and external 
stakeholders 

Unified IT architecture to support all 
CLM processes and activities; 
responsibility for the CLM system 
clearly defined by the stakeholders 

Any change in CLM 
communicated to the 
stakeholders and 
immediately adopted by 
the whole organization 
and its external parties 

Share knowledge with other CLM 
organizations to continuously improve 
the CLM knowledge base 
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