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Abstract: The purpose of the paper is to develop a maturity model to guide the implementation process of 
an operations strategy while maintaining meta-capabilities necessary to adapt to a turbulent environment. We 
employ the view of dynamic capabilities and apply it to the domain of manufacturing management. Action 
research provides the major methodology, which is realized in a long-term and participatory approach with 
two joint manufacturing companies. The research process encompasses stages for enterprise analysis, strategy 
formulation, implementation, and the evaluation of the implementation process. Findings underline the 
synergies of applying a planning-oriented operations strategy and the systematic development of dynamic 
capabilities. The implications of this paper advance the theoretical foundation of operations strategy from the 
static resource based view towards dynamic considerations. Furthermore, the maturity model provides an 
accessible alley towards strategic production management in small and medium sized enterprises (SME). On 
the one hand, the originality of the paper may be attributed to the context of manufacturing SME since these 
enterprises are oftentimes characterized by a lack of strategic management. On the other hand, the joint 
consideration of operations strategy and dynamic capabilities is established rather sparse in the literature. 

Keywords: Operation strategy, dynamic capabilities, maturity models, small and medium sized enterprises 

1. Introduction 

The turbulences of today’s environment induced a shift 
concerning the major topics of strategic management 
research in general and more specific in strategic 
operations management – see (Jentsch et al., 2011a) for an 
overview. This change may be characterized by an interest 
in how companies adapt their operations to major events 
like economic downturns (Schütze et al., 2011) and trends 
like sustainable manufacturing (Garetti and Taisch, 2011). 
It is therefore not solely important which markets are 
addressed (Porter, 1980) and which resources are 
possessed (Wernerfelt, 1984) by an enterprise. It appears 
moreover decisive to scrutinize the capabilities of an 
enterprise to “[…] integrate, build, and reconfigure 
internal and external competences to address rapidly 
changing environments” (Teece et al., 1997, p. 516). This 
notion is linked to the discussion of dynamic capabilities 
in the strategic management literature – notice (Barreto, 
2010) for a summary. However, the debate on dynamic 
capabilities has informed the operations field only to a 
small extent up to now. Some exceptions employing this 
view are given in (Wu et al., 2010; Bititci et al., 2011; 
Anand et al., 2009; Witcher et al., 2008). 

It is furthermore observable that small and medium sized 
enterprises (SME) attract increasing research interest 
concerning their operations strategy (Jentsch et al., 2011b) 
or particular tools for strategy development (Sluismans et 
al., 2010; Grienitz and Schmidt, 2011). These 
contributions might be inclined to emphasize the lack of 
resources in SME yielding a need for particular methods 
and models. On the other hand, novel management 

concepts like dynamic capabilities might be better 
understood in a context that is easier to be overlooked 
and therefore provides deeper insights into the micro-
level of strategic management, which is an increasingly 
important aspect of research (Jarzabkowski and Spee, 
2009). 

Our consequent goal is to integrate dynamic capabilities in 
the context of operations strategy. This approach is 
expected to enable SMEs implementing their strategy 
while paying attention to the capabilities necessary to 
possibly adapt their plans. A maturity model is employed 
to guide these activities. Accordingly, the paper is 
structured as follows. A brief review of research on 
dynamic capabilities, operations strategy, and maturity 
models build the major components for a prototype of a 
new maturity model. The model is applied to two joint 
manufacturing companies participating in an action 
research process since April 2010. We conclude with a 
discussion concerning the applicability of the model and 
alleys for future development.  

2. Theoretical Background 

2.1 Dynamic Capabilities 

Dynamic capabilities have their roots in the resource-
based theory (Barney et al., 2011) that ascribes 
competitive advantage (or more precise performance 
advantage according to (Crook et al., 2008) to valuable, 
rare, difficult to imitate, and non-substitutable resources 
and capabilities (Barney, 1991). Nonetheless, the resource-
base theory misses that the possession of resources is not 
enough to sustain advantage in a turbulent environment, 



where particular resources lose their relevance over time 
(Teece and Pisano, 1994; Barney, 2002). This led to the 
view called dynamic capabilities (DC). DC are thought to 
enable timely reconfiguration of enterprise resources 
(Barreto, 2010; Teece, 2009) and show path dependencies, 
i.e. they reflect the history and particular environment of 
the enterprise (Teece et al., 1997; Kyläheiko et al., 2011). 
Barreto defined DC furthermore as “[…] the firm’s 
potential to systematically solve problems, formed by its 
propensity to sense opportunities and threats, to make 
timely and market-oriented decisions […]” (Barreto, 2010 
p. 271). The term “potential” indicates that it is up to the 
enterprise to utilize its capabilities. The sole presence of 
DC does not guarantee success. Systematic problem 
solving refers to a structured and intentional approach 
that is translated into routines. Such routines are expected 
especially in managerial processes (Bititci et al., 2011), 
which is supported e.g. by (Witcher et al., 2008; Anand et 
al., 2009), who found specific management methods as 
enablers of DC in operations management. Consequently, 
DC may be understood as meta-capabilities (Mahoney, 
1995) enabling the adjustment of zero-level capabilities 
(Winter, 2003), which are capabilities needed for day-to-
day activities ( Helfat and Winter, 2011). 

Measurable components of the construct DC are sparse. 
We decided to follow (Pavlou and El Sawy, 2011), 
providing the only empirically proven variant, which is 
available to authors’ best knowledge. They suggested four 
sub-capabilities constituting DC, namely sensing, learning, 
integrating, and coordinating. The sensing capability 
enables organizations to “spot, interpret, and pursue 
opportunities” (p. 243). Opportunities may be identified 
by routines of market intelligence that gather and 
disseminate information on customers, competitors, and 
the market (Yang, 2010). The learning capability pertains 
on the one hand to the creation of new knowledge on the 
individual level (Fenwick, 2008): People learn e.g. how to 
use new technology. On the other hand, the deliberate 
reflection (Schulz, 2005) or the anticipation of future 
events e.g. by scenario analysis (Fulmer et al., 1998) may 
pertain to a learning capability as well. Due to the 
individual perspective on learning, it becomes necessary to 
integrate personal knowledge into the overall picture of 
the organization. This process is provided by the 
integrating capability that aims to build a shared 
understanding or collective mind (Weick and Roberts, 
1993) among members of the organization. The fourth 
element of DC is the coordinating capability that is 
employed to orchestrate and deploy tasks, match various 
resources, and perform activities in new zero-level 
capabilities within or across firms (Pavlou and El Sawy, 
2011; Wang and Shi, 2011). 

DC could appear still as a vague concept. However, the 
subsequent section on strategic management of operations 
will provide some evidence that DC might help to fill a 
gap concerning dynamic models in operations strategy. 

2.2 Operations Strategy 

For Hayes et al. (2004) “[a]n operations strategy is a set of 
goals, policies, and self-imposed restrictions that together 
describe how the organization proposes to direct and 

develop all the resources invested in operations […]” (p. 
33). This definition is certainly in favour of a planning 
oriented view on operations strategy and reflects therefore 
a rather traditional view. Nonetheless, there had been calls 
to enhance this view by more dynamic considerations 
(Boyer et al., 2005; Adamides and Pomonis, 2009). 

The core of operations strategy (respectively 
manufacturing strategy) consists of competitive priorities, 
decision categories, and competitive capabilities 
(Rosenzweig and Easton, 2010). Competitive priorities 
characterize quality, flexibility, cost, and delivery (Boyer 
and Lewis, 2002; Boyer and Pagell, 2000). Informed by 
these priorities, an enterprise decides to invest or divest in 
the structural and infrastructural categories. The structural 
category can be described with stable (“bricks-and-
mortar”) attributes, while infrastructural attributes are 
changed more easily (Hayes et al., 2004). Based on the 
review of Rudberg and Olhager (2003), the structural 
category comprises process technology, capacity, facilities, 
and the vertical integration of the enterprise. The 
infrastructural category covers human resources, 
organization, quality, production planning and control, 
new product development, and performance 
measurement systems. Subsequent to investment 
decisions competitive capabilities are built that are meant 
to pertain to the competitive priorities. Hence, 
competitive capabilities are the potential of operations to 
satisfy market demands in terms of quality, delivery, 
flexibility, and cost utilizing operational resources 
(Perunovic et al., 2012). Capability development is linked 
to time-lag effects. Wu and Chen (2006) gave an example 
concerning structural IT investment and concluded a time 
lag of 2 years to realize the potential of the investment.  

In general, the outlined model of operations strategy is far 
from being empirically proven since there is a general lack 
of longitudinal research designs (Rosenzweig and Easton, 
2010) that shed light on the evolution of priority driven 
decisions and their impact on competitive capabilities. 
This argument is coherent with latest calls to abandon 
static models of capability development (e.g. the famous 
sand cone (Ferdows and De Meyer, 1990) shifting to 
models that are informed by strategic decisions (Schroeder 
et al., 2011)).  

A possible lens on the long-term development of 
capabilities could be seen in maturity models that are 
further described in the subsequent section. 

2.3 Maturity Models 

A plethora of maturity models are available (Parkes and 
Davern, 2011). The number of related publications grew 
significantly since the early 1990s and especially the 
subject area of computer science employs numerous 
maturity models1. Maturity models are in a nutshell a 
possibility to describe the development of (organizational) 
capabilities over time (McKenzie et al., 2011); hence, they 
provide a particular lens to trace adaptation processes in 
an enterprise (Parkes and Davern, 2011). A recent review 

                                                           
1 Based on the search query TITLE-ABS-KEY("maturity 
model") AND DOCTYPE(ar OR re) in scopus.  



by Christiansen (2009) yielded six major characteristics of 
maturity models (action elements, evaluation metrics, 
maturity levels, measures, approach to performance 
enhancement, and qualification needs) based on a cluster 
analysis. His findings are displayed in detail in Appendix 
A.  We will reconsider these elements having introduced 
our suggestion of a maturity model. 

The preceding discussion yielded that the capabilities to 
sense, learn, integrate, and coordinate constitute meta-
capabilities, which enable strategic adaptation processes. 
Dynamic considerations are needed in strategic operations 
management. Nonetheless, the current state of research 
does not reflect this requirement and available models for 
capability development are not suitable to explore the 
long-term development of dynamic capabilities in a 
operations context. A possibility to meet these 
requirements is given with maturity models. Six basic 
characteristics enable a structured view on a plethora of 
models. These characteristics will guide the development 
of an own model, which is further elaborated in the 
subsequent section. 

3. Prototype of a Maturity Model for Dynamic 
Operations Capabilities 

The proposed maturity model is intended to reflect on the 
one hand the preceding discussion of theory. On the 
other hand, the model echoes insights gained during an 
ongoing action research intervention in two joint 
enterprises (more details are given in section 4) and is 
therefore also concerned with rather practical matters 
instead of generalizable results. 

Figure 1 illustrates the structure of the prototype called 
Maturity Model for Dynamic Operations Capabilities 
(MM-DOC). The upper left part shows a general part of 
the model devoted to the competitive capabilities for 
quality, cost, delivery, and flexibility. The upper right side 
integrates the dynamic capabilities for sensing, learning, 
integrating, and coordinating. Both parts are supposed to 
have standardized maturity levels while offering content 
related flexibility to respect the path dependencies of 
particular capabilities. The lower part of the model 
provides the decision categories of operations strategy and 
related milestones of strategy implementation. Here the 
enterprise defines “goals […] and self-imposed 
restrictions” (Hayes et al., 2004, p. 33) that guide it along 
the strategy implementation process. 

 

Figure 1. Framework of MM-DOC 

Major characteristics of MM-DOC may be directed 
towards a ‘flexible system of rules’ enabling the adaption 
of the model to the contingencies and path dependencies 
of a specific enterprise. The model offers therefore 
particular elements for analysis and target definition as 
well as a pool of measures compiled by a particular 
method to adapt the system. There is no best practice 
available that fits most enterprises – practices are fitted to 
the particular requirements based on the best knowledge 
of involved actors. 

The next section introduces a SME-context that informed 
the model development further. The data gathered in this 
context is used to apply the prototype of MM-DOC. 

4. Application Example 

4.1 Research Methodology and Context 

The primary data of our case originates from audio 
recorded workshops, interviews with organizational 
members, observations at the shop floor, two value 
stream mappings, and a serious play intervention 
combined with a short survey during a 22-month research 
period (April 2010 until January 2012). All listed activities 
followed a circular action research process as described 
e.g. by Coghlan and Brannick (2010): The prevalent 
situation is analyzed; actions are planned, implemented, 
and evaluated before re-entering the same process (on 
hopefully a higher level of maturity). In parallel, a 
deliberate reflection of the ongoing process relates to the 
theory that informed the intervention and the implications 
of particular findings. 

The two considered companies (ACom and BCom) are in 
the mechanical engineering industry. ACom and BCom 
have 65 employees in total. Most administrative tasks are 
realized by 15 people responsible for both enterprises. 
The remaining 50 people work on the shop floor. Both 
companies are located in the same town in East Germany. 
ACom and BCom have the same owner since 2009 and 
grew rapidly until early 2011. A more detailed description 
of the case is given in (Jentsch et al., 2011b). An import 
milestone was achieved at the end of the analytical phase 
by explicitly defining goals for the enterprise. The owner 
and the operations manager agreed to direct these goals 
towards further growth: Turnover is expected to increase 
by approximately 45% until 2013 with an increased profit 
margin of 5%. Until 2020, the enterprise aims to be 
established as provider of customized solutions in the 
niche of drive technology for renewable energy, which 
forms the second goal. The third and last goal is devoted 
to mature internal processes as major enabler of future 
growth. A major shift in the SME’s strategy is indicated by 
a change concerning the competitive priorities: Quality 
will be more emphasized since costly rework and time 
consuming process-iterations deteriorate the profit 
margins and increasingly peril customer satisfaction. 

4.2 Applying MM-DOC 

Building upon the framework of MM-DOC, the 
subsequent sections give some instances for the strategy 
implementation at ACom and BCom. We start with an 
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example for investment decisions and their desired 
completion date in the structural category (see Table 1 for 
a fraction). All listed decisions are supposed to support 
the growth strategy while ensuring that processes become 
more reliable and yield improved quality. Despite its 
simplicity, this first part of the model fosters 
communication among organizational members and helps 
to yield a shared understanding of the planned 
development of operations. Both aspects were articulated 
as particular needs in ACom and BCom. 
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 1/2012 

Define 
standard 
storage 

locations 

7/2012 

Rearrange 
welding 

2012/2013 

Extend 
production 

facility to the 
northern site 

Table 1. Milestones in facility development 

Subsequent sections will focus on capabilities. The 
development of competitive capabilities may be tracked 
by defining initial values at the beginning of strategy 
implementation. Therefore, we requested six 
representatives of the enterprise to rate the competitive 
capabilities of the enterprise based on the scales suggested 
by Boyer and McDermott (1999), which are Likert scales 
ranging from 1 = not important to 5 = absolutely critical. 
This task was realized by means of a survey in October 
2011. It should be noted that the surveyed people 
represent all leading positions in the production 
department and operations management. The results 
showed that capabilities for delivery were found on top of 
the list (M = 4.1) followed by quality (M = 3.7). 
Capabilities for providing low cost and flexibility achieved 
similar values (M = 3.1) both on third place. This analysis 
indicates rather clearly that the priority on quality was not 
completely echoed in the development of referring 
capabilities. A repeated survey in autumn 2012 should 
yield higher levels for quality related capabilities. 

Currently, there is no method available that enables the 
assessment of dynamic capabilities in an organization and 
more specifically in operations. The scales suggested by 
Pavlou & El Sawy (2011) are at least partially tailored to 
product development which limits their applicability to 
operations. We suggest consequently five maturity levels 
that are inspired by other models like CMMI. The baseline 
for sensing, learning, integrating, and coordinating is set 
with random applications of the capabilities indicated as 
level 1. Starting at level 2, particular routines are defined 
to enable systematic processes. Such routines may be 
installed only for particular instances (level 2) or in all 
relevant management processes of operations (level 3). 
Entering level 4 indicates that all routines are mutually 
connected in order to find synergies (level 4) and to 
improve all routines in a continuous manner (level 5). 
Table 2 provides the assessment results for the case 
companies. The results are based on a qualitative analysis 
of the material gained through workshops and interviews. 
The material was scanned for all kinds of routines that 
could be linked to the four dimensions of dynamic 

capabilities. We consecutively illustrate the results with 
selected examples. 

 Maturity levels 

 1 2 3 4 5 

Sensing  X    

Learning X     

Integrating X     

Coordination  X    

Table 2. Maturity of dynamic capabilities  

We found for the sensing capability that leading 
employees from operations have the routine to visit trade 
fairs in order to learn about advanced process technology. 
This could provide opportunities for the advancement of 
the production system. Furthermore, an employee attitude 
survey, which is realized every two years, yielded a well-
spring of opportunities for future development of 
operations. However, these two routines may not cover all 
areas to sense opportunities for operations resulting in 
maturity level 2. We image a routine to scan potential 
suppliers to be beneficial in order to tackle e.g. quality 
related opportunities. Furthermore, our analysis yielded 
very limited routines for learning. In most cases, only new 
employees received some form of training. However, 
there was no collective problem solving or joint reflection 
installed as a routine. The same applies for the integrating 
capability. Coordination is at least partly ensured by means 
of a daily morning meeting, which is carried out by all 
employees with management functions. Participants of the 
meeting seek each other information on new projects etc. 
However, coordination routines were primarily focused 
on daily business ignoring the coordination of strategic 
change. 

5. Conclusion and Outlook 

Our goal was to integrate dynamic capabilities in the 
context of operations strategy. By means of the suggested 
model it appears possible to take a step into this direction. 
The general applicability of the approach was 
demonstrated. However, the current state remains 
explorative. There is further research necessary to arrive at 
a model that satisfies theoretically derived requirements. A 
major task is seen in developing a method for systematic 
dynamic capability assessment. Future assessments may 
collect all management processes in operations first and 
then decide were particular routines are / should be 
established. A participatory process of inquiry driven by 
practitioners and action researchers could help to ensure 
an approach that is accessible for path dependencies. Such 
a design may also study the progression of dynamic and 
competitive capabilities. Ultimately, relations between 
strategic decisions and capability development could be 
found yielding better models. 
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