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MATURITY ANALYSIS

r   A B S T R A C T 

Product lifecycle management (PLM) implementation and adoption involves extensive changes in both intra- and inter-or-

ganizational practices. Various maturity approaches, for instance based on CMM (Capability maturity modeling) princi-

ples, can be used to make the implementation of PLM a better approachable and a more carefully planned and coordinat-

ed process. However, there are a number of different types of current approaches which can be thought to fall under the 

concept of PLM maturity. The aim of this paper is to investigate and analyze the various existing PLM maturity approaches 

to get an organized picture of the current models and their main background presumptions, goals and restrictions. Thus, 

we aim to facilitate their proper selection and use to facilitate the implementation of PLM.
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approaches which can be thought to fall 
under the concept of PLM maturity. The 
aim of this paper is to investigate the 
PLM maturity paradigm by investigating 
and analyzing the various existing PLM 
maturity approaches to get an organ-
ized picture of the current models and 
their main background presumptions, 
goals and restrictions. Thus, we want to 
facilitate the models’ proper selection 
and use, and thus to facilitate the more 
coordinated and efficient implementa-
tion of PLM.

Several papers have studied PLM 
maturity and related approaches (e.g. 
Batenburg et al., 2006; Pels et al., 2008; 
Silventoinen et al., 2010; Kärkkäinen et 
al., 2014; Vezzetti et al., 2014) but very 
few have tried to systematically inter-
relate and compare conceptually the 
different existing PLM maturity- related 
approaches, except for Vezzetti et al. 
(2014) and Stenzel et al. (2014). Both of 
the articles focus on the benchmarking 
of existing models on a high level of 
abstraction, for instance to allow for 
the selection of an appropriate model 
from the existing PLM- related models 
at large, as well as creating a generic 
benchmarking framework for PLM ma-
turity approaches. They do not, however, 
go into a more detailed comparison 
and the in-depth analyses of the basic 
foundations and the presumptions of 
the models, for instance their basic 
presumptions of what PLM and PLM 
maturity really are. The current studies 
have not, in a broader sense, identified, 
compared and categorized the various 
different types of existing approaches of 
PLM maturity, and have not been able 
yet to analyze in more detail their most 
suitable use domains (e.g. industry types, 
or other use domains). PLM maturity 
research is currently fragmented, and 
should be made more easily comparable 
from the larger PLM maturity perspec-
tive.

In maturity model building, defin-
ing the purpose and the scope of use 
of maturity approaches is important 
(Mettler, 2011; Pöppelbuss et al., 2011). 

In current research, PLM maturity 
approaches’ purpose and scope, as well 
as the underlying presumptions have 
not been yet researched in detail. These 
have not always been clearly brought up 
in existing PLM maturity studies, but 
these may have a large influence on the 
applicability and usefulness of maturity 
models. In recent studies of Vezzetti et 
al. (2014) and Stenzel et al. (2014), this 
need has been noted, however. We will 
therefore aim to focus on the analyses 
of these factors, and when necessary, try 
to interpret the models’ implicit aims 
and presumptions, to better understand 
the purposes and the limitations of the 
models.

In this paper, therefore, not only 
CMM/CMMI –based maturity ap-
proaches will be considered, but also 
other types of approaches addressing 
PLM maturity assessment and develop-
ment problems. 

Then, the main research questions 
addressing the current research gap are: 

How has PLM maturity concept 
been defined in the context of existing 
PLM maturity models, and what aims 
does PLM maturity strive for? 

What do we know or what can we 
deduce from the PLM maturity concept 
and the related maturity approaches, 
as well as the maturity models’ under-
lying foundational assumptions on the 
basis of existing PLM maturity model 
literature? 

What important differences are 
there in the existing maturity approach-
es?

2. Defining PLM maturity
2.1 DEFINING “MATURITY” 
AND “PLM MATURITY”

In general, “maturity” can be defined 
as “the state of being complete, perfect 
or ready” (Simpson and Weiner 1989). 
Maturity thus implies an evolution-

ary progress in the demonstration of a 
specific ability or in the accomplishment 
of a target from an initial to a desired or 
normally occurring end stage (Mettler, 
2011). Very broadly and briefly, “PLM 
maturity” can be seen to refer to the 
concept of how far an organization is 
in its implementation of PLM, and how 
much it still has to go to its targets in 
PLM implementation or “full PLM”. 
PLM maturity can refer for instance to 
the maturity of PLM processes, objects 
(such as ICT systems, documents, data 
structures), and people (e.g. skills, roles, 
responsibilities) (e.g. Batenburg et al., 
2006; Vezzetti et al., 2014). PLM Matu-
rity can be defined more specifically for 
instance as “the ability to manage the 
knowledge and capabilities of an organ-
ization to respond effectively to specific 
customer needs, at any point in time.” 
(Kärkkäinen et al. 2012).

In order to help the company to 
select the optimum PLM and under-
stand the AS-IS and TO-BE situations, 
the PLM maturity approaches should 
be continuously studied to consider the 
strengths, weaknesses and limitations of 
PLM maturity and maturity approach-
es, and improve them accordingly. In 
practice, new PLM maturity approaches 
should be, for instance, easier-to use, 
reduce the evaluation efforts, and capa-
ble to reflect the correct maturity levels 
(Zhang et al., 2014). 

In addition to viewing PLM matu-
rity merely from the perspective of IT 
and business alignment perspective 
(e.g. Batenburg, 2006) or the technology 
adoption and staged capability im-
provement perspective, PLM maturity 
assessment can be seen also from the 
organizational performance measure-
ment perspective. When aiming to 
evaluate or measure some organization-
al performance-related concept, such 
as PLM maturity, and aiming to build a 
consistent maturity model for PLM ma-
turity assessment, several things should 
be defined and aligned according to the 
maturity measurement objectives (see 
Figure 1). According to Mettler (2009), 
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1. Introduction
The common aim of PLM adoption is to integrate 

people, processes, data, information and knowledge 
throughout the product’s lifecycle, within a company 
and between companies. PLM includes very extensive 
changes in intra- and inter-organizational practices, 
and requires new types of skills and capabilities, and 
moreover, large cultural and strategic changes. 

Due to the magnitude of required transformations 
and coordination, a timely and well-coordinated PLM 
implementation can be very challenging, and com-
panies often face difficulties when adopting it (e.g. 

Batenburg et al., 2006). Failures and long implementa-
tion times are often a result of the technology driven 
approach: PLM implementations are often led by IT 
investments, and other important management areas 
(e.g. company strategies, business processes, or employ-
ee skills) are either lagging behind or are not properly 
aligned with IT.

One important rather recent solution for the above 
types of problems are various types of maturity –relat-
ed approaches. There has been a growing attention to 
research to PLM implementation, adoption and matu-
rity- related issues, as demonstrated by the increasing 
number of papers in maturity issues in the field of 
PLM. However, thinking of the broad definition of PLM 
maturity, as well as PLM adoption and implementation 
issues, there are a number of different types of current 
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it is very important to have a good understanding of what is 
meant by “maturity” when designing (or using) a maturity 
model approaches: for instance, having a process-focused un-
derstanding of maturity implies to focusing on activities and 
work practices for designing more effective procedures, while 
again, when the concept of maturity is focused to people’s 
skills and proficiency, the emphasis of the model lies more on 
the softer capabilities (e.g. people’s behaviour). By the clarifi-
cation of the maturity concept, the goal function of the model 
(i.e. the way how maturity is facilitated) is influenced, and 
thus, the goal function being clear, the nature of the design 
process has to be determined in order to derive the maturity 
levels, the metrics, and the corresponding maturity improve-
ment recommendations.

PLM and its objectives should be defined explicitly enough, 
preferably in a measurable way, in a manner that the defini-
tions help also the useful definition of PLM maturity and its 
measurable objectives. Finally, from the performance meas-
urement and management perspective, the whole structure of 
the model, including PLM maturity dimensions and individual 
maturity questions, should ideally serve strictly and solely the 
purpose of well-defined measurable PLM objectives.

2.2 PLM CONCEPT EXAMINED FROM 
MATURITY PERSPECTIVE

First, PLM is often seen essentially as PLM software (either 
essentially a single PLM solution, or a large group of differ-
ent types of solutions, such as PDM, CRM, ERP, excel sheets, 
various collaboration tools etc.), and thus, PLM maturity 
approaches may for instance attempt to align the implementa-
tion of IT/PLM software with company’s business goals. Com-
monly, however, PLM is seen as a larger PLM concept which 
involves e.g. people, processes and technological solutions. It 
is thus important to define and understand which of these are 
emphasized in PLM maturity approaches. (e.g. Schuh et al., 
2008; Batenburg et al., 2006) 

Second, PLM is quite seminally about efficient manage-
ment of data, information and knowledge, and about getting 
these properly to serve a company’s business and product 
development (e.g. Schulte, 2008; Kärkkäinen et al., 2012). One 
important difference between these is that while data and in-
formation can be managed and shared in a rather straight-for-
ward manner, using e.g. traditional PDM and CRM systems, 
the management and transfer of knowledge can be enabled 
and supported but not essentially easily managed. PLM 
knowledge is partly explicit knowledge, recorded for instance 
in documents. Other PLM knowledge relates to the concept 
of tacit knowledge, present in people and derived from their 
experiences, but often hard to explicate verbally or in writing. 

Current PDM techniques, for instance, are still most suitable 
for managing explicit knowledge. (Kärkkäinen, 2012)

Third, PLM can be seen from functional or organizational 
viewpoints, but in many industries, product lifecycle man-
agement is essentially about the concept of extended enter-
prise and networks of companies (e.g. Batenburg et al., 2006; 
Vezzetti et al., 2014)), which have different roles in a product’s 
lifecycle and the management of products’ lifecycle informa-
tion. These emphases have also important implications for 
PLM maturity approaches and their use.

Furthermore, depending on the overall business goals and 
strategy of a company, as well as the type of business (e.g. pro-
ject-based customer-oriented investment products versus mass 
produced and mass-customized; e.g. Kärkkäinen et al., 2014)), 
PLM objectives can be very different, either emphasizing 
strongly the efficiency of processes or the high satisfaction and 
service-level of customers). This should be taken into consid-
eration in PLM maturity approaches and their design, as well.

3. Maturity approaches in PLM
To identify the most common different types of PLM-relat-

ed maturity approaches, we started off with the two recent-
ly published PLM maturity model benchmarking studies, 
Vezzetti et al., 2014 and Stenzel et al., 2014. These are to 
our knowledge, and according to the carried out literature 
research, the only existing studies that have carried out an 
academic research to identify the existing maturity approach-
es for PLM, and to compare and benchmark them, as well as 
to create frameworks for the higher-level comparison of PLM 
maturity models.

Vezzetti et al. (2014) identified and compared six ap-
proaches (Batenburg et al., 2006; Schuh et al, 2008; Saaksvuori 
et al., 2008; Stark, 2011; Kärkkäinen et al., 2012; Frigerio et al., 
2012), while Stenzel et al. (2014) recognized and evaluated ten 
approaches (Batenburg et al., 2006; Kärkkäinen et al., 2012; 
Saaksvuori et al., 2008; Savino et al., 2012, Zhang et al., 2014; 
PLMIG, 2007; Kulkarni et al., 2004; CMMI-DEV; CM3). Three 
doubles were omitted. Due to the fact that we wanted to iden-
tify and compare, in essence, approaches that were directly 
PLM- related, we had to leave out Kulkarni et al., 2004, which 
is a quite generic knowledge management capability maturity 
model, and CMMI-DEV (a generic capability maturity model) 
and CM3 (configuration management maturity model; see e.g. 
Niknam et al., 2013). In addition, since, we wanted to compare 
different types of models, we left out Zhang et al, 2014, which 
was by its basis rather similar to Savino et al., 2012 mod-
el. Furthermore, due to accessibility and language reasons, 

Frigerio et al., 2012, unfortunately had to be left out, as 
well. This produced 8 different types of PLM maturity- 
related approaches.

After making an additional literature search to verify 
potential missing models, we were able to identify two 
additional PLM- related models, Sharma (2005) and 
Stark (2005) . Stark (2005) model was essentially rather 
similar to Stark (2011) , but the newer model was more 
oriented to PLM instead of PDM, and was also otherwise 
updated. Thus, the older was omitted, this leaving us with 
one added model. Taking into consideration that PLMIG 
proposes two different approaches for maturity evalua-
tion, the other one being more process-oriented and the 

FIGURE 1. 
Aligning the PLM 
objectives and 
PLM maturity 
objectives

other activity-oriented, this leaves us with altogether 9 models for 
our comparison and analyses:

4. Analysis and comparison 
of current PLM approaches

Two experienced PLM maturity researchers with background 
also in the development and testing of current PLM maturity 
approaches analyzed separately the different identified maturity 
approaches indicated in Table 1 references. In case of differences in 
the evaluations, the differences were discussed, and on the basis of 
the consensus derived from the discussions, the final evaluations 
were described. 

On the basis of a more generic comparison of identified dif-
ferent types of PLM approaches (see Table 2), the papers reporting 
the approaches did not clearly identify any specific domains or 
limitations of use for the approaches. This would let us presume 
that the approaches are quite generic and can be used widely in 
different types of companies implementing PLM for their business. 
The approaches were, in general, designed, not very surprisingly, 
mainly for use in the industrial manufacturing companies. Howev-
er, through a more close analysis, we were able to recognize some 
not so clearly explicated differences with the maturity approaches 
and their most suitable use domains (see below). The explicated 
purposes of the maturity approaches were described at a rather 
high level of abstraction in the studied papers. Mostly, the pa-
pers broadly stated that the models were to identify the as-is and 
to-be situations of PLM (approaches 3, 6, 7, 8 and 9), even if some 
studies, such as Batenburg et al. (2006), for instance, mentioned 
the purpose of the approach to be the alignment of business and 
PLM (ICT-based) systems, Savino et al (2012) to identify right PLM 
system and tools for companies, or Sharma (2005) to enable the 
adoption of collaborative product innovation in PLM. 

As demonstrated in Table 3, the objectives of PLM were, in 
many cases, explicated at least somewhat in measurable terms 
(approaches 2, 3, 5, 6, 7, 8 and 9), but in most cases, the objectives 
were not directly and explicitly linked to PLM maturity objectives 
and the development of the models or approaches themselves. 
Accordingly, we cannot be sure whether the objectives were really 
used in the model design or validation. Furthermore, the explicated 
PLM maturity objectives of the studied approaches were, somewhat 
surprisingly, expressed in rather non-concrete and abstract terms. 
For this reason, we also tried to interpret and deduce the maturity 
objectives from e.g. the descriptions of the higher levels of PLM 
maturity (see also Table 4 below). As shown in Table 3 (“Explicated 
PLM maturity objectives “), many of the models were dealing with 
PLM maturity mostly from functional and organizational levels 
(approaches 2, 3, 6, 8, 9), but taking into consideration that PLM 
is commonly in PLM literature (see section 2 above) defined and 
understood as an inter-organizational system for managing the 
product-related information during the whole product lifecycle, 
taking the extended enterprise clearly into consideration, only 
surprisingly few of the analysed maturity approaches (1, 4, 5 and 7) 
took the inter-organizational extended enterprise concept clearly TABLE 1. PLM Maturity Approaches Analyzed in the Study

Model Reference Year

1 Batenburg Batenburg R, Helms R, Versendaal J (2006) 
PLM roadmap: stepwise PLM implementa-
tion based on the concepts of maturity and 
alignment. International Journal of Product 
Lifecycle Management 1(4):333 – 351

2006

2 Schuh Schuh G, Rozenfeld H, Assmus D, Zancul 
E (2008) Process oriented framework to 
support PLM implementation. Computers in 
industry 59 (2 – 3):210 – 218.

2008

3 Saaksvuori Saaksvuori A, Immonen A (2008) Product 
lifecycle management.
Springer, Berlin

2008

4 Sharma Sharma, A. (2005) Collaborative product 
innovation: integrating elements of CPI via 
PLM framework. Computer-Aided Design 37, 
pp. 1425–1434

2005

5 Karkkainen Kärkkäinen H, Pels H, Silventoinen A (2012) 
Defining the customer dimension of PLM 
maturity. In: Rivest L, Bouras A, Louhichi 
B (eds) Product lifecycle management. To-
wards knowledge-rich enterprises, vol 388. 
Springer, Heidelberg, pp 623 – 634

2012

6 PLMIG-SB 
(Struc-
ture-based 
model)

PLMIG, PLM Maturity Reference Manual 
(Version 1.0), PLM Interest Group, 50 pages 
(March 19, 2007)

2007

7 PLMIG-AB
(Activi-
ty-based 
model)

PLMIG, PLM Maturity Reference Manual 
(Version 1.0), PLM Interest Group, 50 pages 
(March 19, 2007)

2007

8 Savino Savino, M.M., Mazza, A., Ouzrout, Y.: PLM 
Maturity Model: A Multi-Criteria Assess-
ment in Southern Italy Companies. Inter-
national J. of Operations and Quantitative 
Management 18(3) (2012)

2012

9 Stark Stark, J. Product Lifecycle Management – 
21st Century Paradigm for Product Realisa-
tion (2011). Springer Verlag, London

2011
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Model Specific 
use 
domain

Domain 
defined

Explicated purpose of maturity 
approach use

1 Batenburg No: 
Generic
(Manufac-
turing)

Not explic-
itly (partly 
deduced)

PLM Information Technology adoption 
with help of stepwise approach, PLM 
roadmap and
IT/business alignment in PLM

2 Schuh No: 
Generic
(Manufac-
turing)

Not explic-
itly (partly 
deduced)

Being based on business process 
reference models, to provide a ten-step 
roadmap for PLM adoption linking pro-
cesses, IT and knowledge 

3 Saaksvuori No: 
Generic
(Manufac-
turing)

Not explic-
itly (partly 
deduced)

Evaluate as-is and plan to-be in PLM for 
successful negotiations with PLM vendors

4 Sharma No: 
Generic
(Manufac-
turing)

Not explic-
itly (partly 
deduced)

Enable the adoption of collaborative 
product innovation
Make the PLM adoption a step-by-step 
approach

5 Karkka-
inen

No: 
Generic
(Manufac-
turing)

Not explic-
itly (partly 
deduced)

Focus in PLM adoption more on customer 
integration and managing “customer 
knowledge”, instead of merely customer 
data and information

6 PLMIG-SB No: 
Generic
(Manufac-
turing)

Not explic-
itly (partly 
deduced)

Evaluate as-is and to-be in PLM maturity

7 PLMIG-AB No: 
Generic
(Manufac-
turing)

Not explic-
itly (partly 
deduced)

Evaluate as-is and to-be in PLM maturity

8 Savino No: 
Generic
(Manufac-
turing)

Not explic-
itly (partly 
deduced)

Evaluate as-is and to-be in PLM maturity 
Identify right PLM system and tools for 
companies

9 Stark No: 
Generic
(Manufac-
turing)

Not explic-
itly (partly 
deduced)

Describe as is and to-be situation in PLM 
maturity Describe the typical charac-
teristics of PLM evolvement at different 
maturity levels

TABLE 2. Specified use domains and explicated purposes of 
PLM maturity approaches

Model Explicated PLM objectives Explicated PLM maturity objec-
tives

1 Batenburg Improve sustainable advan-
tage through agility and 
innovation

Wider and more in-depth adoption 
of PLM software (target on inter-or-
ganizational level). Standard proce-
dures across the organization

2 Schuh Reduce time-to-market, 
improve product function-
ality and increase ability of 
customizing

Very broadly, better adoption of 
PLM (mainly on organizational 
level)

3 Saaksvuori Making possible new busi-
ness processes and greater 
efficiency

Best practice level of processes; 
optimization and automation of 
processes (mainly on organization-
al level). Continuous improvement.

4 Sharma Allows innovation via collab-
orative mind, thought and 
experience sharing => innova-
tive solutions and products

Fast and need-based connection 
and collective optimization of 
lifecycle companies and their 
processes (target on inter-organi-
zational level)

5 Karkkainen Enable better and faster 
response to customer needs

Faster and better response to/pre-
diction of customer needs (focus 
on customer-direction, targeting 
on inter-organizational level)

6 PLMIG-SB Help companies get products 
to market faster, provide bet-
ter support for their use, and 
manage end-of-life better

Optimization of PLM processes 
(mainly on organizational level)

7 PLMIG-AB Help companies get products 
to market faster, provide bet-
ter support for their use, and 
manage end-of-life better

Complete PLM environment, or a 
map of PLM environments, to be 
achieved
within the extended enterprise 
(targeting on inter-organizational 
level)

8 Savino Achieve business goals related 
to costs reduction, quality 
improving and time to market 
shortening

Objectives defined case by case, 
and used in prioritization; Select 
and use most suitable components 
and tools for PLM (mainly on organ-
izational level)

9 Stark Typically, increase product 
revenues, and decrease main-
tenance costs (not mentioned 
in maturity model context)

Enterprise-level and enter-
prise-deep PLM, with all company 
resources addressed by PLM (mainly 
on organizational level)

TABLE 3. Explicated PLM objectives and PLM maturity objectives of 
studied PLM maturity approaches

into consideration in the structure and 
content of the maturity approaches. The 
more detailed explicated PLM maturity ob-
jectives, i.e. answering what the increased 
maturity in PLM would mean for a compa-
ny, included e.g. PLM process standardiza-
tion and optimization, or faster and better 
response to customer needs. 

Finally (see Table 4), we analyzed the 
main contents of the studied maturity 
approaches and the related papers for their 
potential special viewpoints and emphases 
to PLM maturity, taking into consideration 
(when applicable) especially their maturity 
dimensions, maturity levels and highest 
maturity level descriptions. We were able to 
recognize in this manner a variety of differ-
ent types of approaches to PLM maturity, 
despite the approaches and related papers 
themselves mostly having not identified 
any specific use domains or use purposes. 
For instance, some maturity approaches 

5. Discussion and conclusions
First of all, on the basis of our analyses of existing matu-

rity approaches, the concept of PLM maturity, as well as the 
existing PLM maturity approaches, seem very versatile by 
the manner they are defined, as well as by the foundational 
assumptions that either explicitly or implicitly have guided the 
development of existing maturity approaches. Some models, 
for instance, seem to have started from the assumption that 
PLM maturity is concerned with the adoption of dedicated 
PLM software (which is a relevant assumption in some indus-
tries, e.g. some mass-production based industries, but might be 
less relevant for engineer-to-order companies in which custom-
ers’ needs and the underlying PLM processes might be different 

in each product development project). Others presume that 
PLM maturity is mostly or even solely an internal company 
affair, while others rely here strongly on the extended enter-
prise assumption. Still further, some models assume that PLM 
maturity is strongly related to automatization of processes, 
process optimization and efficiency, while others aim for agil-
ity and fast responding to changes in customers’ and markets 
needs.

On the basis of the PLM maturity approach analyses, we 
can state that in most of the cases, the seminal presumptions 
behind the PLM maturity approaches and their design have 
not been defined and explicated in sufficient detail to allow for 
the proper evaluation of the use domains and their limita-
tions, and thus, the selection of most suitable PLM maturi-
ty approaches for different types of industries, companies 
and use purposes. Such seminal presumptions include, for 

considered the process automation and optimization to 
be the goal of the highest maturity levels (e.g. approaches 
3 and 6), while others significantly emphasized on highest 
maturity levels the agility of companies, as well as their 
ability to connect to customers (e.g. approaches 4 and 5) 
and partners and their processes on need-basis and in 
an ad-hoc manner, making use of e.g. agile web-based 
and cloud-based approaches (e.g. approach 4) instead of 
traditional not-so-quickly implementable information 
systems. These reflect very probably different foundation-
al presumptions behind the ultimate goals of PLM, or 
the different types of business logics behind the maturity 
model design. 

In further analyses of maturity approach differences 
considering the maturity level descriptions, many of the 
studied approaches (e.g. 3 and 6) were based on the prin-
ciples of CMM/CMMI, and e.g. 1 (basing additionally on 
COBIT approach principles) aiming rather strongly to the 
implementation of PLM software as central part of PLM 
maturity. 

Model Maturity dimensions 
(if any) 

Maturity levels 
(if any)

Emphases on highest levels of maturity (if 
any)

1 Batenburg Strategy and policy, management and 
control, organization and processes, people 
and culture, and information technology

4 levels based on organizational extensive-
ness of adoption (ad-hoc, departmental, 
organizational, inter-organizational)

Not explicit in model dimensions due to 
maturity evaluation manner (8 equally 
weighted questions for each of the 5 matu-
rity dimensions), except for inter-organiza-
tional focus

2 Schuh PLM maturity emphasizes the maturity of 
main business processes

Not defined in relation to maturity di-
mensions, but as a ten-step roadmap with 
different tasks and activities

Not applicable (depends on defined goals of 
PLM implementation)

3 Saaksvuori 1 dimensional model with references to 
processes, IT, human factor, PLM vision

5 levels defined in the manner of CMM/
CMMI process maturity levels (unstruc-
tured, repeatable but intuitive, defined, 
managed and measurable, optimal)

Process automatization
Optimization

4 Sharma 1 dimensional model with references to 
information technology, application inter-
operability, process integration, common 
protocols, and collaboration (internal and 
external)

6 levels (manual/ad-hoc, standardization, 
visibility, business-activity reinvention, 
real-time track&trace, collective optimi-
zation)

Ability to connect to customers and part-
ners in ad-hoc need-based manner
Collective optimization [of performance] 
on inter-organizational level

5 Karkkainen Same as in Batenburg model, except for 
added dimension for Customer maturity

5 levels of maturity (chaotic, conscientious, 
managed, advanced, integration)

Ability to connect to customers in ad-hoc 
need-based manner
Co-creation and co-experimenting with 
customers and partners

6 PLMIG-SB Data, people, processes, technology, and 
knowledge

5 levels defined in the manner of CMM/
CMMI process maturity levels (initial/ad-
hoc, repeatable, defined/standardized, 
managed, optimized)

Process automatization and optimization

7 PLMIG-AB Data, people, processes, technology, and 
knowledge

5 (+3) levels (misinformed, unaware, aware, 
active / spending, organized, managing, 
full maturity, future PLM)

Optimization of business performance in 
extended enterprise 
Full integration of PLM to company systems

8 Savino Customized to target company - to be 
selected among 15 PLM maturity- related 
components, including product-, process-, 
people-, techniques- and metrics- related 
components, among others

5 levels (lowest, low, medium, high, top) Not applicable due to target company cus-
tomization (see column on the left)

9 Stark Major dimensions include company-, 
product development- and PDM- related 
maturity topics 

6 levels (traditional, archipelago of PLM 
islands, frontier-crossing PLM, enter-
prise-wide, patchwork, enterprise-wide/
enterprise-deep)

Integration of all major company resources 
with enterprise-wide PLM

TABLE 4. Maturity dimensions, maturity levels and emphases on highest maturity levels of PLM maturity approaches
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instance, how the maturity approaches define the very central 
concept “PLM” and its objectives, or how, in accordance with 
the previous definitions, the concept of PLM maturity is de-
fined, and what types of measurable benefits should be expect-
ed from increased levels of maturity – efficiency of processes, 
flexibility of market changes, or better responsiveness and 
even prediction of customers’ needs, and how the maturity 
investments are presumed to be paying off in a more quantita-
tive manner. Most of the current maturity studies in the PLM 
domain contend to state that the purpose of their maturity 
approaches is to make the complex process of PLM adoption a 
more coordinated and stage-like. 

The above differences have implications for instance to the 
selection of the most suitable maturity approaches for com-
panies with different business logics and companies coming 
from very different types of industries. In addition, depending 
on their business and current PLM maturity, some compa-
nies might benefit from models which focus more on PLM 
maturity within organizational boundaries, but others that 
are higher in the maturity, should probably select models that 
take into consideration the extended enterprise viewpoint to 
PLM. On the other hand, e.g. companies that have merged 
with other companies might benefit from approaches, such 
as the Batenburg approach, which enable the more in-depth 
measurement and the benchmarking of the maturity levels, 
instead of approaches merely describing the typical maturi-
ty characteristics on each maturity level, in order to be able 
to align the PLM maturity and related competences of their 
different business units.

This study contributes to current PLM literature, because 
the existing PLM maturity benchmarking or review studies 
(Vezzetti et al. (2014) and Stenzel et al. (2014)), do not, go 
into a more detailed comparison and the in-depth analyses 
of the basic foundations and the presumptions of the models, 
for instance their basic presumptions of what PLM and PLM 
maturity really are, and how the differences in these basic 
assumptions might impact the usefulness and potential use 
domains of existing approaches. 

This study carries some limitations and restrictions, be-
cause the authors have had to make some interpretations con-

cerning e.g. the objectives, focal emphases and the limitations 
of the studied maturity approaches. The evaluations between 
the different researchers were generally, however, quite unan-
imous. It is also possible that some of the models have been 
further defined and refined in the case of e.g. the description 
of their foundational presumptions and use domains. Howev-
er, such studies were not identified. Broadly speaking, we can 
quite confidently draw the conclusion that the different matu-
rity approaches carried significant differences in their back-
ground presumptions and goals towards PLM facilitation and 
focal domains of their use, even if the related studies did not 
generally bring these implicit or explicit presumptions forth.

Finally, the results of this study can be used by companies 
that want to facilitate their PLM implementation in a coor-
dinated and systematic ways supported by the use of PLM 
maturity approaches. Also academically, this study provides 
avenues for further research of PLM maturity, and for the 
more systematic development of existing and new PLM matu-
rity approaches, as well as for the testing of the benefits of cur-
rent maturity approaches in line with their implicit maturity 
objectives. Firstly, one important avenue for further research 
is to elaborate the evaluation and comparison of existing 
maturity approaches’ most suitable use domains in different 
types of industries and companies with different business 
logics, which are related for instance to the existing PLM 
maturity approaches’ different emphases on the management 
of data (which can be managed in traditional IT systems) vs. 
knowledge (which is stored more in people and their relations, 
and which is difficult to be managed by traditional IT), and 
their different emphases to process optimization and efficien-
cy vs. ability to connect to partners and customers on ad-hoc 
basis. Secondly, we believe that researchers that aim to design 
new PLM- related or other maturity models might draw from 
this study for instance by focusing their own approaches 
to address the missing emphases or the deficiencies of the 
current models, as well as making the seminal assumptions 
of their models explicit, letting them guide the design of their 
maturity models.
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