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Abstract
The aim of this paper is to provide insights into, and perspectives on, the transformation of mindsets for logisticians. We argue
that by exploring paradoxes inherent in the efficiency-focused paradigm of today, a strategic mindset can emerge in which
central logistics management issues can be addressed, understood, and dealt with in order to enhance supply chain
effectiveness and innovation. Based on a complexity theoretical perspective the paper challenges assumptions inherit in the
logistics discipline which is argued to be needed in order to deal with contemporary logistics issues such as sustainable
development. Four propositions for further research and practise have been suggested, each highlighting the required insights
and understanding necessary for logisticians to make their mindset more strategically oriented i.e. developing logistics
managers with the capabilities to enable a greater focus on effectiveness, innovation and other complex issues such as
sustainable development.

Introduction
One of the defining characteristics of modern supply chains is their complexity. Complexity in this sense does not just mean
‘complicated’, it also means inter-connected, ambiguous and paradoxical. Because of the multiplicity of nodes and links,
distributed decision-making and inter-cultural situations that underpin supply/demand networks, the opportunities for the
occurrence of unexpected interactive effects of interdependent decisions are considerable. To contend with the challenges
created by these dynamic and often chaotic systems there is a growing need for logistics managers to be able to handle the
complexity involved. Tatham et al.1 conclude that supply chain managers need broader skills to handle their supply chains
turbulent times rather than functional skills (e.g. transport, warehousing). In other words they must be able to recognise the interconnections and inter-relationships across a supply network and be able to understand the sources of complexity across that
network.
Historically, the majority of logistics managers’ efforts have been focused on efficiency-related efforts; optimality, prediction,
planning and control, i.e. on reducing uncertainty and complexity in logistics and not on effectiveness and innovation.2 For
example Wagner3 concludes that the transport industry spends some 1,1% of turnover on innovation and development,
compared to the range from 4,8 to 17,8% that other studied sectors spent. One apparent explanation for this is the fact that
logistics has not been regarded as a strategic issue until the last few decades4,5,6 and logistics has been identified as a mere
cost-reducing activity within firms. However, as logistics gains strategic importance, the dimension of effectiveness is becoming
increasingly apparent and vital.7 In this paper efficiency will be defined, in accordance with Porter’s8 definition, as doing things
right (i.e. activities which minimize/optimize costs, time or other resources), while effectiveness will be defined as doing the right
things (activities generating revenues, serving customers, etc.). Kohn and McGinnies7 describe two dimensions of logistics
strategy which they found in all organizations, represented in a study they performed; “One is an integrated orientation that
seeks simultaneously to manage logistics flows, coordination, and complexity within the organization and with its external
constituencies. The other is a process orientation that seeks efficiency, control, and cost reduction.” The first dimension is that
of effectiveness, while the second is the efficiency dimension. In the transformation towards a more strategic view of the supply
chain we argue that complexity theory is an approach and a philosophy of great value for understanding supply chain
phenomena.
Most of its proponents view complexity theory as an attempt to move science away from the strong emphasis of reductionism
and positivism that dominates scientific disciplines today. Complexity theory addresses underlying assumptions and how these
influence the way natural, business and social phenomena are dealt with. Simon9 recognizes the science of complexity as a
third wave of interest in complex systems after the first wave ended up in holism and gestalt followed by a second wave
establishing the cybernetics and general systems theory. MacIntosh and MacLean10 state that “the development of complexity
theory, …, is regarded by some as signaling the arrival of a new scientific paradigm in the Kuhnian sense”. In logistics and SCM
a number of authors have recently started to use complexity theory to advance the area.11,2,12 Complexity theory has also
been used to understand several other phenomena such as knowledge management,13 organisation science,13 strategy,15,16
and operations,17 to mention but a few.
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The growing strategic role of logistics and supply chain management requires managers to develop strategic capabilities as well
as novel approaches and business models, all of which is rather new to the discipline. However, in order to successfully make
this transition, the managerial mindset has to change first.18 This is because mindsets are based on earlier experience and
knowledge which are used to understand the present and provide a basis for one’s assumptions. This knowledge and
experience then provides the basis for the design of actions to cope with contemporary and future issues and problems.19
Hence, transforming logistics management from merely focusing on reducing and simplifying in order to cut costs, to also
dealing with value creating and revenue enhancing activities ought to start with a change of mindset.
The issue of mindset is seldom raised in logistics literature. Christopher and Towill20 highlight it when they discuss agility as a
novel way to handle volatile demand and uncertainty in supply chains. They state that “agility is a business-wide capability that
embraces organizational structures, information systems, logistics processes and in particular, mindsets.” While the article
introduces the idea of mindset, it provides no further discussion on what the issue of mindset means for logistics or supply chain
management. Knoppen and Christiaanse21 emphasize the mindset dimension of logistics and suggest that it has been largely
ignored in the literature. They state; “This is problematic as the behavioral elements, rather than economic or technical
elements, are less well understood and experience more problems”.21 Nilsson22 reports that issues of sensemaking and
common understanding are considered challenging for logistics managers as behavioral aspects of organizations are difficult to
understand. Finally, Spekman et al.23 conclude that for supply chain management to become real, a new mindset is required.
They argue that the strategic dimension of supply chains must be handled collaboratively in order to handle the growing
complexity and that a business transformation is needed for this to happen. In other disciplines the role of mind-set has been
discussed more frequently e.g. strategic management24 entrepreneurship25 and innovation.26
However, the transformation of logistics management into a more strategic role, with an increased emphasis on effectiveness
and innovation, implies great challenges, not least theoretical. Traditionally, the development of logistics has been based on a
paradigm of positivism and mechanistic principles,27 a view which still prevails in the literature.21,22 Lewis and Suchan28 state
that “logistics research may need a growth-inducing language about logistics managerial behavior, a new set of theoretical
constructs that will help researchers reframe and thus “resee” their thinking and research designs in ways that help them break
from variance theories and the larger positivist paradigm.” Additionally, as a result of the former it follows that what is taught in
logistics education programs and MBAs is in line with the dominant thoughts in the discipline, i.e. positivistic and mechanistic.
As McCarthy et al.29 highlight: “descriptive linear frameworks encourage linear management, which tend to produce only
incremental innovations.” Moreover, Powell30 states, “for any empirical discipline, epistemological beliefs have theoretical and
methodological consequences, and habitual beliefs can lead to dogmatism, illusion, or despair.” And, as Arlbjørn and
Halldorsson31 state: “if we take this [the positivistic] view for granted, we may produce a unilateral view of logistics knowledge
that only focuses on objective and observable phenomena.” Hence, in order to transform logistics management theoretically as
well as practically, to a strategic level (i.e. handle questions of effectiveness and innovation) the paradigmatic foundation for
logistics must be reassessed. Furthermore, ontological as well as epistemological considerations, i.e. changes of paradigmatic
views might reveal new approaches and novel results or as Dent32 describes it “how we see things determines much of what
we see.” Consequently, for a mindset change to take place the underlying assumptions need to be reassessed.
What is proposed in this paper is that logistics researchers and managers ought to consider a mindset change towards a more
strategic focus with an emphasis on effectiveness. Consequently, the purpose of this paper is to provide insights into, and
perspectives on, the transformation of mindsets for logisticians. We argue that by exploring paradoxes inherent in the efficiencyfocused paradigm of today from a complexity theory perspective, a strategic mindset can emerge in which central logistics
management issues can be addressed, understood, and dealt with in order to enhance supply chain effectiveness and
innovation.
This research follows an interdisciplinary approach with its foundation in complexity theory and with influence from various fields
such as psychology, strategic management, entrepreneurship, and innovation. It is based on narrative literature reviews of a
great number of sources during the last 10 years. Empirically, the paper is based on numerous discussions, workshops and
interviews with logistics managers and workers as well as researchers in the field of logistics and supply chain management
involved in different research projects during the last 9 years. Consequently, this paper is a synthesis of various sources of
ideas with the aim of providing insights for the further development of the logistics discipline in relation to challenges raised in
both literature and practice.
The rest of the paper is organized as follows. We start by a discussion of mindset and assumptions related to the complexity
perceived in the logistics landscape of today. With a mind-set mostly built on assumptions of reductionism and mechanistic
principles versus a mind-set of complexity and social phenomena there will be differences in how logistics issues are handled,
something both practice and literature reveals. The notion of paradoxes is then introduced and is followed by a discourse on
paradoxes in logistics management resulting in propositions for logistics managers and researchers for the process of evolving
a strategic mindset for logisticians. The paper ends with conclusions and suggested areas for further research.

Complicated vs. complex
The perception of supply chains and logistics as being complex is emphasized by several authors.33,34,35 Handling this
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complexity, according to the predominance of positivistic assumptions underlying the logistics discipline, should by means of
reductionist principles be decomposed into simplified and controllable units, and the goal would be to eliminate it in the longer
perspective.28 However, this complexity, from an effectiveness perspective, represents great opportunities for logistics
improvements and innovations. Competitive advantage is gained through interwoven capabilities and resources which are
difficult to imitate.36 Consequently, being able to understand, handle, and use the increasing complexity related to logistics
should be a strategic capability for logistics managers. Hence, the apparent difference in how this complexity is perceived may
have major consequences for how logistics issues are approached and dealt with. Allen37 addresses the issue of why situations
or phenomena are hard to understand or analyze, and proposes two alternative views from which to interpret them:
Either the situation considered contains an enormous number of interacting elements making calculation extremely
hard work, although all the interactions are known.
Or the nonlinear interactions between the components mean that bifurcation and choice exist within the situation,
leading to the possibility of multiple futures and creative/surprising responses.

In this paper the first alternative will be referred to as a complicated phenomenon, while the second will be defined as a complex
phenomenon. A complicated phenomenon can be decomposed and reduced into solvable parts and therefore it follows that
from such an ontological standpoint the positivistic and mechanistic paradigm prevails. Thus, the quest for logistics managers is
to unfold or find real cause-and-effect interactions, and then optimal solutions can be provided. On the other hand, a complex
phenomenon involves paradoxes where both time and identity are based on human perception, interpretation, and action.
Furthermore, when dealing with such processes or phenomena, there are no aspirations to find optimal configurations, only to
make transformative changes into emerging situations and contexts.
This apparent difference in how a situation or a phenomenon is perceived, i.e. as complicated or complex, may have major
consequences for how logistics issues are approached and dealt with. The apparent consequence of regarding logistics
phenomena as complicated is that the researcher’s or practitioner’s mindset is focused on the fact that the problem or situation
in question can be handled by reducing problems to solvable units, and by using mechanistic assumptions of how the parts
work and are connected. For example, Chen and Wang38 conclude in the context of large-scale steel production that “crossfunctional operations can be optimized and overall optimality can be obtained.” Story et al.39 report that the logistics and supply
chain management (SCM) literature is mostly focused on idealized schemas of optimal routes and quantities for demand
fulfillment in the context of supply chains, i.e. it provides a complicated perspective on logistics and SCM.
Considering logistics as complex means that recognition of human involvement (which is apparent in any logistics process or
phenomenon) must be considered when treating logistics issues. While interconnected technical artifacts, i.e. physical and
information-related parts, can be regarded as both complicated and complex to a certain degree, another dimension is added
when these artifacts are put into a social context. This means that inter-subjective perceptions and interpretations of decision
makers working with the artifacts increase the perceived complexity of logistics phenomena Rigby.40 Consequently, this paper
takes the standpoint that logistics processes, where human beings are involved, are not simply a sequence of mechanical
devices which can be assumed to work along positivist lines, but instead are a complex network of living, innovative, creative,
and evolving creatures which react and adapt dynamically to their perceived environment, and try to proactively create what
they themselves, or collectively with others, find to be beneficial for their own interests.41 It is in the interaction between people
that coherent patterns of meaning and identity are perpetually created. The iterative results of these processes are paradoxical
situations where the interests of different groups of people (i.e. divisions, departments, functions or firms) are continually
creating opportunities, at the same time as these processes restrain the development of other processes. This is a perpetual
process, and as Stacey15 states, there are no levels separating the interacting groups of people, “only paradoxical processes of
individuals forming the social while at the same time being formed by it.” In conclusion, treating logistics as complex means
considering human involvement and the paradoxes created in human interactions. Consequently, it also means considering the
concrete, actual work being done and the mental models created by the humans involved in such work.

Paradoxes
In order to further develop these arguments a short discussion of the term paradox may be useful for the reader. The word
paradox can be defined and interpreted in different ways. According to Stacey15 paradox “may mean an apparent contradiction,
a state in which two apparently conflicting elements appear to be operating at the same time.” Using this definition of paradox,
dealing with a paradoxical situation is a matter of knowledge. With increased knowledge of the paradoxical situation the
contradiction can be removed or resolved by deciding that one element is to be preferred all the time. Alternatively the
contradiction can be solved by changing the conditions or the problem, thereby preventing the contradiction from appearing
again. This is in line with a classical, mechanistic, logistics approach to handling issues which arise in logistics efficiencyenhancing efforts. The assumption is of a dualistic character. However, the chosen solution to the contradiction inherited in the
perceived paradox may lead to counterproductive situations in a wider sense, both in time and in space, i.e. the outcomes are
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not always effective.
Another way to define the term paradox is in line with Hegel’s dialectical logic. Here the term “paradox means the presence
together at the same time of contradictory, essentially conflicting ideas, none of which can be eliminated or resolved”.15 In such
a situation there is no way the paradox can be resolved or eliminated by positivistic assumptions and claims, and therefore a
different kind of logic is needed; a logic of a dialectic character. Such paradoxes are apparent all the time in logistics research
and practice, e.g. stability and instability at the same time, assumptions of controlling the uncontrollable, i.e. human free-will,
optimization of processes in continual change, processes of reducing uncertainty create uncertainty, processes of learning
create more to learn, etc.
In order not to confuse the reader it is important to mention that both types of paradoxes are apparent in logistics: the point to be
made explicitly in this paper is that the second one i.e. based on Hegel’s dialectical logic, has so far been of limited use in
logistics research and literature and has often met with avoidance in both logistics research and practice. Nonetheless, as we
argue in this paper, by exploring paradoxes of this second type a strategic mindset can emerge which may enhance supply
chain effectiveness and innovation.

Paradoxes in logistics
The focus of companies and their network partners is shifting from solely focusing on optimizing existing systems and
processes, towards creating future improvements, i.e. exploring effectiveness and innovation dimensions. Robson42 states that
“in a rapidly changing world, with ever-increasing competition, the effectiveness of the improvement processes is almost
certainly more critical to long-term survival than the current level of performance of the operational processes.”Mentzer, Min,
and Bobbitt5 advocate the efficiency and effectiveness dimensions of logistics. They propose that logistics capabilities help firms
achieve the cost leadership component of competitive advantage through efficiency (cost and capital reduction), and achieve
the differentiation component of competitive advantage through effectiveness (customer service). Nonetheless, these
dimensions might often constrain or come into conflict with each other, thereby creating different types of paradoxical situations.
The efficiency/effectiveness paradox viewed from a complexity perspective is thus correlated to, and interdependent of, other
paradoxical situations identified in logistics management such as the paradoxes of control, optimization, and cooperation.
Highly correlated to an efficiency paradigm is control. By exploring the paradox of control we argue that the assumptions
creating inertia and reluctance for a mindset shift toward increased emphasis for effectiveness can be addressed. Hence we are
given the insight that it is not just a change in focus (as proclaimed in demand management literature), but rather a change in
assumptions which is needed for any effectiveness potential to be realized. Similar to the paradox of control, the underlying
assumptions of optimization are of a mechanical character and are not aligned to the reality that confronts logistics
management either operationally or strategically.
It is important to point out that this exploration of paradoxes is not an attempt to provide a complete list of paradoxes identifiable
in the logistics context. The paradoxes presented here are the ones we have found to be of greatest relevance during our
research and we encourage the reader to add others which he/she has experienced. These three paradoxes are now
addressed.

The efficiency/effectiveness paradox
Every manager, everyday, is faced with making decisions concerning what to do, when to do it, and how to do it. The
effectiveness dimension, i.e. strategic considerations about what to do and when to do it, always preconditions the efficiency
dimension, i.e. operational concerns, but they are not mutually exclusive since whatever is decided must also be carried out in
the best way possible. The result is often paradoxical since what is best today might be disastrous a few years or months
ahead, and the decision made may result in unexpected effects not logically derivable in other parts of the division, the
organization or the supply network. Alderson43 states for example that an “executive will not invest a large amount in equipment
designed to make this plant the most efficient in his industry today if he knows that much more effective techniques will be
available tomorrow. … The executive will act in such a way as not to dissipate the power to act.” Not surprisingly, the logistics
literature available is in scarce supply when it comes to effectiveness discussions, but it is full of best-practice cases and
solutions44 aiming at increased efficiency. Only recently has the issue of effectiveness been addressed in demand-oriented
literature45,46 where it has been stated and argued that beyond the efficiency function, logistics is a source of competitive
advantage.47,48
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However, while there are several capabilities, competences, and concepts offering the possibility of increased customer
satisfaction, their potential might be constrained by mechanistically derived mindsets, theories, approaches, and methods. In
such contexts organizations are treated as stable economic phenomena which best prosper in equilibrium, and with the unifying
goal of profit maximization49 and survival. Consequently, logistics becomes a means for achieving such constraining and
limiting beliefs, the underlying assumptions are accordingly transferred to the value-adding features of logistics. Hence, the first
proposition is as follows:

P1: For a strategic mindset to emerge it is not just a change in focus (as proclaimed in demand management literature),
but rather a change in assumptions which is needed to realize the effectiveness and innovation potential in logistics.
Consequently, realizing the efficiency/effectiveness paradox in the search for demand-oriented effective research and practice
could benefit companies’ intentions to satisfy customer demands and thus lead to competitive advantage and survival. It is
important to point out that realizing this paradox does not imply or mean “solving” the paradox, since that cannot be done. The
alternatives will always be unlimited, and choices about what to do, and doing that right will be manifold. Nonetheless, in order
to further elaborate on this paradox and realize any potential for increasing supply chain effectiveness and innovation there are
other paradoxes which need to be assessed in the logistics context.

The paradox of control
Theories and modeling approaches used in logistics management are most often based on simplifications, e.g. linear causality,
reductionism and determinism, and the notion that logistics managers ought to be able to plan, design, and control the flow of
goods in their supply chains. Lambert and Cooper,50 for example, state: “controlling uncertainty in customer demand,
manufacturing processes, and supplier performance are critical to effective supply chain management” and the concept of a
seamless supply chain,51,52 underline the need for logistics management to be in control. Childerhouse and Towill51 declare
that seamless supply chain is “simple in nature and based on a control engineering approach.” All the twelve rules in the
concept of seamless supply chain are based on reducing, simplifying, unifying, eliminating assumptions, e.g. rule seven;
“elimination of all uncertainties in all processes”, and rule twelve where “all players should think and act as one”. In this controlfocused logic it follows that logistics management (or other top management dealing with logistics) are also the ones who can
determine strategy since they have the ability to set goals for the future.
Thus, logistics operations are frequently subject to a rationalistic approach and teleology.41 Following this logic means that
actions should be planned and decided by the executive management responsible for logistics, people who have the ability to
view, and advantage of viewing, the logistics system from “above”, i.e. their plan will be based on an objective view of the
logistics phenomena. The planned actions are then properly distributed by management to the right places where each action is
performed in accordance with stated subobjectives, i.e. a top-down approach. Furthermore, performance measurements are set
for each part of the logistics flow. Hence, the assumption is that someone has the ability to stand outside “existing” systems
such as the production system, the inventory system, and the transportation system. In this decision making process the
assistance of normative methods and models ensure what has to be done. Reflection on such normative and simplified
suggestions for the process of deciding the right things to do reveals that there are several questionable assumptions made
which certainly create paradoxes in the minds of the decision makers when planned activities and processes are put into
practice.
As confirmed by several logistics managers, real-life logistics practice is characterized by last-minute changes and
rearrangements due to different people’s interpretations, accidents, changes in customer demands, new information, supplier
delays, innovations, machine and computer breakdowns, mistakes, etc.22 Hence, for logistics managers it is a battle between
the idealized models and theories of logistics structures and processes and the daily firefighting and changing of activities in
reality. Weir 53 has observed this situation and states “Most managers do not give up, but they develop routines, some simple,
others sophisticated, for coping with the organisationally-induced complexity to which they are willfully subjected”. Hence, in real
life, logistics processes and activities are emergent outcomes of non-linear relationships of a self-organizing character which
sometimes create novelty and innovation, and sometimes chaos and frustration for the people involved. Since self-organization
is a non-controllable process for any manager, the emerging outcome is unpredictable, or, in the words of Staceyet al.:54
“if managers are choosing what emerges, then it is not emerging”.
This apparent difference in theory and practice is paradoxical in its nature and certainly misleading in many contexts and
situations since reality changes in unpredictable, and sometimes outrageous ways. Stacey et al.,54 have observed that
“most managers continue to believe that their role is essentially one of designing an organization and controlling its activities.”
However, they54 also put forward another observation which could be regarded as paradoxical to the belief that managers can
design and be in control, because several managers agreed that in their day-to-day operations they were “the ones in charge
but repeatedly finding that they were not in control.” Consequently, firms’ efforts to manage logistics systems and processes
have often resulted in frustration and anxiety,17 not least for the managers who are supposed to be in charge. Nonetheless,
treating planning and control from a complexity perspective reveals novel ways to approach and deal with logistics, as the
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processes of planning and controlling are critical for both supply chain efficiency and effectiveness. It is important at this point to
emphasize that a complexity approach does not claim that planning is not useful, however, it is the emphasis on the planning
process among individuals involved in certain projects or processes which is of value, not the actual plan itself. As Allen55
states “it is this dialogue between successive “systems” and their own inner “richness” that provides the capacity for continuous
adaptation and change.”

P2: For logistics managers to handle the paradox of control, a mindset which is able to balance deliberate and planned
execution of processes, and self-organized and emergent processes involving people on all levels and among several actors
in supply chains, is needed.
For logistics managers it is important to point out that this balance of controllability is the way it should be, i.e. not “being” in
control should not cause anxiety but instead open up an exploration of novel ways of serving customers or the creation of
innovation. Hence, one great challenge for logistics researchers and practitioners to consider in developing the logistics
discipline, is the need to recognize uncertainty and complexity and “go with the flow” instead of solely trying to remove and
control uncertainty. When it comes to issues of sustainability and innovation the ability to handle self-organizing and emergent
processes is needed to an even greater extent than normal logistics practice since ambiguity is prevalent. Consequently, the
following proposition is made:

P3: A mindset where complexity is seen as normal and a resource for the creation of supply chain effectiveness and
innovation, will provide logistics managers with the ability to handle the ambiguity needed for contemporary complex
issues, e.g. sustainability and change management.

The paradox of optimization
One idea that has long been of interest in the natural sciences is that of optimization. Its mathematical definition can be
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explained in the following way: a function

having two variables x and y which are defined in a phase space ? defined
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in n dimensions, i.e.

and in this phase space a maximum or minimum point (depending on what is predetermined) is

to be found. Consequently, since logistics is based on mechanistic principles, the compelling notion of optimization in logistics
has been prevalent. For example, when it comes to supply-management interface capabilities Mentzer et al.5 make the
following proposition: “Logistics supply-management interface capabilities lead to optimization of the total process of logistics
activities, which leads to minimization of system-wide total cost, which leads to competitive advantage.” This proposition is in
line with mainstream research in logistics and implies, even when “softly” interpreted, mechanical assumptions and a
rationalistic and/or formative teleology. The reasons for such interpretation are as follows; firstly, the use of optimization can be
interpreted as finding the best solution possible, i.e. one seen from someone’s subjective perspective (e.g. a logistics manager)
in a specific context and a solution which is highly dynamically interdependent of other aspects and activities. However, as it is
used in the logistics literature optimality might also be referred to as a belief in actually finding the best, most objective solution,
i.e. that (with enough mathematics and physics) a countable optimum exists albeit hidden in the structures and procedures for
any total logistics process. Secondly, the use of the total process implies another mechanistic assumption; that all relevant
activities and processes can be identified and considered in the process of minimizing systemwide total cost. Again, this
assumption of totality relies on objectivity and stable conditions, since any considerations of individual or group perspectives, i.e.
subjective or multiple perspectives, are not taken into account. Finally, the belief is that logistics can be optimally designed, i.e.
not only can the manager stand outside the system to be optimized, but he/she can also design it. Mears-Young and Jackson56
argue that from a logistics perspective, people, as well as artifacts, can be engineered in order for the objective of optimization
to be realized.
The result of such optimization efforts is repeatedly that changes in areas not directly involved, measured or considered, are not
addressed, and when efforts are made to sum up the decomposed activities, the real-life result differs, sometimes extensively,
from the intended one. A truck driver working for one of the major logistics providers in Europe explained that “when driving a
delivery from the north of Sweden to the distribution center in Malmö, nothing is permitted to go wrong. Construction work on the
roads is not allowed, truck breakdowns cannot happen, police stops may be much too time consuming, and recovery breaks are
heavily limited in time.” Despite the fact that unwanted factors are not “allowed” to interfere in optimally generated model results,
these things do happen. Nonetheless, the optimization results in the models created are, of course, mathematically correct; they
are the result of what was intended to be examined in the model, and the results can be generated over and over again, e.g. by
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other researchers. However, as von Hayek57 states “I confess that I prefer true but imperfect knowledge even if it leaves much
undetermined and unpredictable, to a pretence of exact knowledge that is likely to be false. … The credit which the apparent
conformity with recognized scientific standards can gain for seemingly simple but false theories may, as the present instance
shows, have grave consequences. “ Furthermore, Rigby et al.40 discuss the possibilities of agility in supply networks and state
that “rather than treating … agile networks as predictable and in some way ‘manageable’, we would argue that a great degree of
complexity exists in this domain. This may pose problematic questions for prescriptive accounts that map in some way an “ideal”
solution for ‘aligning’ optimal solutions in an agile environment.”
Consequently, in order to further develop logistics capabilities an important point needs to be made regarding technical systems
and socio-technical phenomena. From a complexity perspective it is not possible to “find” or “map” the interdependencies and
interrelationships which exist in reality since they perpetually change, as do the perceptions of the people who observe them. In
addition, apparent behaviors such as self-organization, emergence, and adaptation among the people working in logistics
processes are not considered in optimization efforts.41 Furthermore, by focusing on the effectiveness of different processes
instead of on their efficiency, the dominant cost-reducing focus can be complemented with both profitability-enhancing activities
and with higher leverage from improvement efforts. Profit-enhancing activities, i.e. effectiveness efforts, are restrained in
logisticians’ beliefs in optimization since these need a different type of sensemaking. This process of sensemaking covers
human-related aspects, e.g. creativity, conflicts, luck, and innovativeness, from which novel processes and activities can be
created, i.e. innovative ways of fulfilling customer requirements, and ensuring the satisfaction of other stakeholders involved.

P4: Rethinking logistics processes as socio-technical phenomena leads to the recognition of complexity and mindsets of a
transformational character, which leads to more emphasis on logistics effectiveness and innovation, which creates new
possibilities for gaining competitive advantage.

Discussion
A complexity perspective on logistics research and practice challenges several of the existing common assumptions in logistics,
and provides a dialectic perspective on the strategic dimensions of logistics management, i.e. how to handle and work with
paradoxes. The avoidance of these paradoxes in theory and practice amplifies the self-reinforcing belief of running the machine
faster, i.e. logisticians’ focus on efficiency will be manifested even more. Hence, ignoring the practically identifiable paradoxical
processes which take place on a daily basis, and the effect these have in theories which both researchers and practitioners use
and are affected by, results, from a complexity perspective, in less valuable guidance and understanding. One could then ask:
Why this great emphasis on efficiency?
There are, of course, several arguments for logistics research and management to focus on doing things right, i.e. on efficiencyenhancing efforts rather than on effectiveness. First of all, a focus on efficiency is needed. There has been much “waste” to
be reduced in several logistics-related areas, i.e. inefficiencies that were devastating for business. However, as declared at the
beginning of this paper, as turbulence in markets intensifies, the dynamics of market places and industries are escalating, that
the question becomes more that of what to do, than just doing things fast and efficiently.
Secondly, a focus on efficiency is easier. It is far easier to divide and conquer, i.e. reduce a phenomenon to its “simplest”
parts, and from that, approximate linear relationships among the set of “variables” in each subsystem created, than keep as
much of the complex phenomena which, nonetheless, are where any actions that may be decided on should be “implemented”.
For example, Humphrey, Taylor, and Landers58 state that “many current solution methods for determining optimal stocking
quantities are based on the simplifying assumption that parameters are known deterministically.” The quantification simplifies
matters and with the new technology provided by ERP systems connected with real-time data from processes and activities
performed globally, the quantification emphasis is a self-reinforcing process.
Thirdly, efficiency can be measured. While it is essentially impossible to measure all the choices which can be made, it is far
easier to measure what has been decided on and actually been carried out, i.e. for the purpose of doing things right. As is often
said; “you get what you measure”.59 Consequently, in line with the mechanistic efficiency paradigm, making an effort in
measurable activities or processes is one of the cornerstones of logistics research and practice. However, Robson42 begins his
article with the following statement: “Measurement has become such an accepted approach within organizations that
considerable effort is expended in trying to identify “What” can be measured and “How” to measure it. However, few people
genuinely challenge “Why” they should measure in the first place.”
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Fourthly, efficiency efforts can be controlled. Reducing an organization or supply chain to simplified and defined areas,
processes or functions strengthens the belief that the unit of analysis can be controlled. For a purchasing, logistics or packaging
department it is then much easier to define what is their responsibility and the rest is up to a supplier or another function to
consider. While one cornerstone of logistics is about taking a holistic perspective in order to avoid suboptimization, the issue of
controllability prevails in many businesses. As a keynote speaker at a recent conference expressed at the end of a seminar
focusing on supply chain collaboration: “At the end of the day it is all about contracts”. Hence, the wish for controllability is
central and taking an efficiency-oriented paradigm for granted reinforces this even more.
Finally, efficiency efforts can be rewarded. From the previous statement it follows that a fifth reason to focus on efficiency is
that it can be rewarded. Since bonuses and rewards are often based on specific metrics, a production unit will strive to
maximize production utility, inventory managers will seek to reduce inventories if, the transportation manager will aim to reduce
delivery costs, etc. Taking a more holistic and complex approach will certainly be hampered by the fact that individual or
suborganizational contributions will be less identifiable and, hence, bonuses and rewards more difficult to determine.
Nonetheless, while the dominant logistics focus is on global phenomena which can be divided into separate units and can then
be made optimal, i.e. a top-down approach, by definition such an approach will cause suboptimizations and counterproductive
outcomes. Furthermore, the conventional processes that are usually suggested are often idealized as they are based on
economic and/or technical assumptions. A central point in complexity theory is the consideration of the actual work being done
on a day-to-day basis, i.e. assumptions aligned to human organizational behavior and perceptions. This perspective, which is
sometimes referred to as a bottom-up perspective,60 could act as a complement to traditional reductionistic approaches in
logistics. The reasons for such emergent perspectives on logistics are several.
Firstly, since “the complex whole may exhibit properties that are not readily explained by understanding the parts”,61 the result
is that emergent phenomena formed from the bottom-up, i.e. everyday activities, by local interactions of autonomous individuals
and parts, are not being captured. Bonabeau60 observes that in several cases emergent phenomena may be counterintuitive,
which makes these emergent phenomena impossible for managers to either plan or control, especially with the aid of oversimplified models and tools.
Secondly, the fact that organizations are formed of individual is of major importance for logistics management since it is at this
level that actions are performed by people with free wills. As a result of the daily activities carried out by individuals who are
influenced and affected by their perpetual interpretations of the outcome of other individuals’ actions, global phenomena
emerge. Allen points out that in the process of sensemaking: ”there is a complex and changing relationship between latent and
revealed preferences, as individuals experience the system and question their own assumptions and goals”.37 Bonabeau60
states that it is the individuals within firms (and not processes) who make mistakes and cause errors and he goes as far to point
to a paradigm shift from spreadsheet- and process-oriented approaches to a focus on individuals. Furthermore, individuals are
the ones who are often involved in customer processes and consequently, their actions along the value-adding flow affect the
performance of logistics processes.
Thirdly, the processes of self-organization underpin most of the actual work being done62 and dynamic order emerges from
those processes in the form of coherent patterns of behavior which are not controllable from a traditional point of view but are
still highly apparent in most situations, especially in day-to-day activities.54 Hence, from a positivistic perspective, selforganization causes uncertainty and since it cannot be effectively controlled, planned or designed it should be reduced, or even
eliminated. However, in several cases this process of self-organization is the reason for novelty, creativity, and innovativeness,
and needs to be considered in order for us to understand and make sense of logistics processes and phenomena.
Consequently, the ability to understand and handle emergent phenomena and the paradoxes involved are fundamental to the
process toward a strategic mindset for logisticians.

Conclusions
This paper makes a modest but important contribution to the further development of logistics management by identifying the
need for a mindset with increased appreciation of the complexity involved in logistics. This is required since complexity on the
one hand causes efficiency-related problems, but on the other, and more importantly, brings with it business opportunities and
sources of competitive advantage. Consequently, it causes paradoxical situations for logistics managers. We suggest that this
complexity perspective is important and that with this perspective on logistics needs and activities, novel insights and increased
understanding can be gained. In this paper four propositions for research and practice have been suggested, each dealing with
insights and understanding for logisticians in making their mindset more strategically oriented i.e. making logistics managers
prepared to place a greater emphasis on effectiveness, innovation and other complex issues such as sustainable development.
The interdisciplinary nature of this research is both a strength and a limitation. From a theoretical perspective the work is
scattered and provides only fragments of ideas drawn from strategic management, entrepreneurship, innovation and
psychology. Hence, more research is needed to further explore the establishment of a mindset change leading to an increased
consideration of complex issues in new ways within logistics and supply chain management. Practically, this could mean
behavioral studies of logistics managers in their daily work, studies designed to find out the effects of the way these managers
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and their colleagues make sense of different situations and to examine what they base their decisions on. This would be highly
beneficial in increasing logisticians’ general understanding of the processes of turning theories into practice and vice versa.
Furthermore, complexity theory is an emerging theory which needs to be further developed in the logistics context. Finally, while
Simon,9 Choi et al.,17 and Nilsson22 have pointed out its applicability to the field of logistics and see it as a natural development
of systems theory as a guiding perspective of logistics, more research needs to be done on how complexity theory can provide
increased understanding of and be better aligned to contemporary logistics issues.
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