








Logistics & Sustainable Transport
Vol. 4, No. 1, December 2013, 39-50

within the firm and across the network with main challenge being how to achieve this integration.
Lambert emphasises that integration starts with ,,defining and managing processes for customer
relationship management and supplier relationship management [18]" Lambert does justice to
Peter Drucker, who stafed back in 1998 that ,the ulfimate success of business will depend on
management’s ability fo integrate the companies intricate network of business relationships”[19].
Supply chain integration has been defined in greater detail by Naslund and Hulthen: ,,SCM
integration is the coordination and management of the upstream and downstream product,
service, financial and information flows of the core business processes between a focal company
and its key supplier and its key customer [20]."” According to Fabbe-Costes and Jahre, supply chain
integration should be viewed in four elements: flows, processes, technologies and structures [21].
However, it is a vague topic when it comes to specifics. N&slund and Hulthen have found little
empirical evidence to suggest that integration provides concrete benefits usually associated with
the idea. The authors point out that the lack of agreed distinct concepts in approaching supply
chain integration and supply chain collaboration ,prevents the development of normative
recommendation to practitioners of why, how, when and what to integrate [20]."

It could be argued that logistics is similarly aimed at achieving long-term benefits through
infegration and alignment. However, it is mostly agreed that logistics is only one functional part in
the scheme, whereas supply chain management also encompasses matters which exceed the
functional boundaries of logistics. A detailed and systematic overview of SCM subsystems was
presented by Lambert et al already in 1997 [10]. According to authors’ view, supply chains
encompass 8 general management processes that are applicable for every firm in a supply chain,
noting that a supply network cannot run on fewer processes than are needed for running a single
company. These are, specifically, customer relationship management, supplier relationship
management, customer service management, demand management, order fulfilment,
manufacturing flow management, product development and commercialisation and returns
management. In this view, the eight sub-processes are cross-functional and cross-firm by nature,
forming a foundational framework of process integration. [10] Furthermore, Lambert treats
corporate and functional silos as main barriers of process integration. For example, function-based
measuring and rewarding constitutes a major bottleneck for achieving supply chain success,
because it tends to favour functional cost and revenue targets and asset utilisation higher than
customer or shareholder value [18]. Lambert also points out that not every supply chain link should
be closely coordinated and integrated. Instead only the ones that are most critical for
organisations success are worth pursuing [ibid].

To reduce the confusion over identifying the nature of SCM, Lambert has also expressed clear
points on what is not SCM. Lambert argues that until the mid-1990s, SCM was viewed as logistics
that was integrated with customers and suppliers, which created confusion as logistics had two
different meanings: one as a functional area, one as a concept analysing information and material
flows. A similar situation had been observed before in marketing (reflected in a popular statement
,marketing is too important to be left to the marketing department”). A modern idea about SCM is
similar: ,,supply chain manager is everybody's job". According to Lambert, a clear distinction was
needed between SCM and logistics to emphasise that even the strategic meaning of logistics is
only a part of SCM, with the other parts being all the other areas of customer and supplier
relationships, where cooperation and coordination can result in benefits for both parties, which
don't have to be related to logistics (i.e. time and place of material and information) [18]. Relating
to the confusion between logistics and SCM, Lambert has expressed also a clear need fo
differentiate traditional operations management and purchasing management from SCM, the
former being only its components. Despite that, Lambert points out, often operations management
is relabelled to supply chain management similarly to some authors researching logistics. [18]

In a recent textbook by Wisner, Tan and Leon, the authors present the idea that SCM should be
viewed as balanced upon three pillars: purchasing, operations and logistics [22] In such framework,
logistics is a crucial part of supply chain management, as is any other operation that adds value
and/or cost to the product, whereas purchasing, including the aspects of supplier selection and
relationships, cover the inter-organisational aspects not covered by logistics. The authors view for
the best SCM definition is: SCM is the design and management of seamless, value-added processes
across organisational boundaries fo meet the real needs of the end customers [22]. From another
recent textbook ,Supply Chain Risk Management” , Sodhi and Tang have defined SCM as ,,the
management of material, information and financial flows through the supply chain, including the
coordination of processes and activities across functions such as marketing, sales, production,
product design, procurement, logistics, finance and information technology within the supply
chain. [23]" This is yet another supporting viewpoint to understanding that logistics is viewed on a
business function level, whereas SCM aims to coordinate across functions to facilitate meeting
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customer expectations and holistically manage strategy and value creation processes.

To sum up, it is interesting to note that for 30 years most authors have supported the view that the
abundance of SCM definitions creates confusion and misunderstanding. However, it could be
argued that some of the similarities among all the aforementioned definitions were already
suggested by Oliver and Webber in the very beginning, more specifically as: ,,1) SCM views the
supply chain as a single entity; 2) It demands strategic decision making and system integration 3) It
views balancing inventories as the last resort [1]." Most of the aspects presented here so far have
been to a large extent merged in the phrasing by The Council of Supply Chain Management
Professionals: ,SCM encompasses the planning and management of all activities involved in
sourcing and procurement, conversion and all logistics management activities. Importantly, it also
includes coordination and collaboration between channel partners, which can be suppliers,
intermediaries, third-party service providers and customers. SCM integrates supply and demand
management within and across companies. SCM is an integrafing function with primary
responsibility for linking major business functions and business processes within and across
companies info a cohesive and high-performing business model. It includes all the logistics
management activities as well as manufacturing operations and it drives coordination of processes
and activities with and across marketing, sales, product design, finance and information
technology [24]."

In conclusion, although the concept of SCM keeps evolving, the authors today are mostly in
agreement over the core elements and issues of SCM. It could be said that SCM has established
itself as a holistic business concept in its own right, integrating functional areas of logistics,
purchasing, operations and sales and emphasising the potential benefits from cross-functional and
cross-enterprise cooperation and collaboration. Similarly to modern understanding of marketing
management, the concept is wider than a functional area. Supply chain managers are described
mostly working in cross-functional teams and rotating between departments, still spending 30-40%
of their time with external partners and usually dealing more with strategic relationships rather than
tfransactional ones. This requires an extensive amount and level of interdisciplinary competences
from a supply chain manager [25]. The field has also in recent years been better described through
standards, certification programmes and competence models, such as [26], [27] and [28] to
reference a few. We expect the standardisation of SCM to contfinue developing, but in purely
mapping out the scope of SCM, notable progress has taken place during the last decade and
there is less confusion and debate about the nature, scope and core of SCM.

lIl. RELATIONSHIP BETWEEN LOGISTICS AND SUPPLY CHAIN MANAGEMENT

The topic concerning relationship between SCM and logistics has been debated in academic
world since 1990s. Practitioners and educators have addressed the idea of SCM as an extension of
logistics, the same as logistics, or as an all-encompassing approach to business integration [10]. If
has been pointed out that ,without clear and agreed definition of supply chain management, the
idea will not hold academic merit and will instead only be a short-lived hot buzzword for industry
practitioners [29]." Such controversy was also reflected in one author’s personal university studies in
logistics in the beginning of 2000s, as it soon became clear some teachings were, in principle,
contradicting each other. To bring clarity into the matter, logistics relation to SCM needs to be
defined and agreed upon.

A landmark paper comparing the relationships between the concepts of SCM and logistics was
published by Larson and Halldorsson in 2004. As authors note, ,,the unclear conceptual borders of
SCM make it difficult to design educational programmes in SCM without large overlap with other
fields such as logistics, marketing, operations management and purchasing [30]." The problem here
is not only about fitting SCM with the already existing study fields but also about how the existing
fields would need to accommodate for the possible overlap with SCM and how this would affect
the studies in these fields. After careful review of numerous classical and modern definitions, authors
reached the conclusion that there are four conceptual perspectives, which are essentially
emerging clusters of interpretation. These perspectives were named and are also today known as:
fraditionalism, re-labelling, unionism and intersectionism [30]. As our research described in this
paper is much based on that classification, the approaches are described here in more detail.

The fraditionalist positions SCM within logistics, meaning that SCM forms a subset of logistics. As
name suggests, this reflects the historical perspective as the term SCM first came into use in logistics
literature, referring to a logistics ,,outside a company*. In such interpretation, supply chain analysts
would also broaden the scope of logistics analysis. In the perspective of a traditionalist, a supply
chain analyst would probably belong to a logistics department and deal with conventional logistics
issues with time and place management of all material flows. The practical point for teaching, in
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the view of a traditionalist, would be that SCM does not need to become separate discipline but is
more suitable as a course inside a logistics or operations management programme instead [30].

Re-labelling refers to large similarities between concepts. In this view, logistics has evolved over
decades to include coordinated and integrated management of material and information flows
and has been labelled SCM to stress that the frontier of improving logistics nowadays lies in
optimising supply chain, i.e. inter-organisational operations [31]. This has resulted in many authors
using the terms supply chains and logistics networks interchangeably. In practice, this would mean
that the logistics analyst from last decade would now be called a supply chain analyst [30]. Such
approach has been also backed by observations from business practice, for example by
Gammelgaard in 2001. When industry specialists were queried on ,,what is expected from a supply
chain manager”, many answers were worded much similarly to the popular understandings of
logistics - the aforementioned 7R model [32].

From a unionist perspective, however, SCM is wider than logistics and the latter is a complete
subset of the former. In this view, noted to be extreme by Larson and Halldorsson [30], SCM
meaning for academia is much similar to the scope of conventional business administration
curriculum. One of the influential early supporters of such view have been Mentzer et al [41].
According to unionism, there is more to SCM than just logistics. This could be rephrased as - even if
logistics is treated with reasonably wide scope, it should not reach the scope of SCM. This can be
explained by asking, what benefit can be received from optimising supply chains that are not
related o the field of logistics. In unionism, SCM includes understanding the market, the dynamics,
strategic planning and positioning, whereas logistics much more serves the plan in the framework
of defined service level requirements. Perhaps the following three examples are suitable to support
the view of an unionist: 1) when companies include the aspects of strategic alignment and
corporate vision into their supplier selection criteria, there is a greater chance of developing mutual
trust and helps to ensure the communication between supply chain partners is functioning on all
levels of management; 2) via cooperation with supply chain partners, the future competitiveness
can increase due to common product and service development efforts, resulting in better flexibility
in turbulent marketplaces; 3) supplier relationship management can help dealing with various
ethical issues — as in addition to the flows of materials, information and capital, there is also
reputation that can transfer along the supply chain. According to unionism, a supply chain
manager would not be a yesterday's logistics manager but would more probably be “the boss” of
a logistics manager — a position in the upper management to oversee not only supply chain
operations and performance from the ,big picture" view, but also business relationships and
benefits achieved and yet achievable through cooperation. Such perspective was also presented
in the study by Gammelgaard and Larson [32].

To open evolutionary background, SCM has been described as ,logical progression of
developments in logistics management” [34]. Such evolution has been described through four
stages. The first, physical distribution, involved integrating the transportation and warehousing
functions. Logistics, the second stage, added procurement, manufacturing and order
management to the “big picture”. The third stage, integrated SCM, positions both suppliers and
customers in the supply chain. The fourth and final stage, ,super” SCM, includes additional
functions, e.g. marketing, product development and customer service [34], and [35]. The views of
unionists can indeed vary in respect to how far the boundaries of SCM are pushed. Tan et al have
expressed the opinion that SCM is an integrated approach to purchasing and logistics
management [36]. According to Hult, SCM should be viewed as consisting of four traditional areas:
marketing, logistics, supply management and operations management [37]. In contrast, to quote
Halldorsson et al, *under a broad unionist regime, responsibilities of the top supply chain manager
would approach those of the CEO [35]".

The last of the four approaches, intersectionism, sees logistics as only partially belonging under
SCM. In one sense, this can be described as an approach to merge most of perceptive points
made by other approaches. The key point fto differentiate logistics from SCM here is the
management level — logistics deals with issues on the operational and tactical level, whereas
supply chain management is about most strategic aspects in a supply chain. According to authors’
own phrasing: ,The intersection concept suggests SCM is not the union of logistics, marketing,
operatfions management, purchasing and other functional areas. Rather it includes strategic,
integrative elements from all these disciplines. /.../ SCM coordinates cross-functional efforts across
multiple teams. /.../ Logistics, marketing and operations do not report to SCM, instead they draw
on the SCM group for research, intelligence and consulting support [30]." Similarly, Pilkington and
Fitzgerald have viewed SCM as ,cross-functional activity" [38]. Halldorsson et al explain it the
following way: ,In logistics, negotiating a long-term 3PL deal is a strategic element, while
warehouse order picking and packing is a tactical element within the function. A decision to use
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discreet versus batch picking is a tactical decision rather than a strategic one. The intersectionist
supply chain manager would be involved in the 3PL negotiations, but not the pick-and-pack
decision [35]." However, intersectionist view still manifests a degree of vagueness. If a separate
logistics manager exists in this hypothetical company, then is he/she only dealing with tactical
decisions (which would be favoured by an unionist), is he/she involved in some strategic decisions
about logistics (but still reporting to supply chain manager, which would be somewhere between
unionism and intersectionism) or could the logistics manager carry sole responsibility on some
strategic logistics issues and not report to supply chain manager, who would more serve as a
management consultant for CEO2 The latter viewpoint is ,,true” intersectionism according to [35].

For academia, intersectionist approach means that although logistics and SCM share a lot of
knowledge areas and competences, a supply chain specialist would be focused on strategic
business management view whereas logistician would be focused on arranging the flows optimally,
more focused on tactical level decisions. This would mean that the idea of a supply chain
curriculum would lie somewhere between logistics management and general business
administration — more focused on strategy than logistics, yet more focused on supply chain flows
and relationships than general business administration profile.

Having postulated the four approaches, Larson and Halldorsson conducted a survey to test if all
the ideas were actually supported by various educators across the world. The aim of the survey was
to compare topics the respondents would see added to the courses of logistics management and
supply chain management. The authors used 88 keywords and asked the respondents to rate the
importance of these topics to both courses. Keywords were related to operations (such as cross-
docking or barcoding), to concepts and models (e.g. SCOR, VMI), various decision areas (e.g.
facility location, purchasing and channel management), general skills (conflict management,
teamwork) and background knowledge (e.g. globalisation, foreign trade zones) [30].

Out of 88 keywords, the results identified 34 items that were significantly more relevant to SCM,
most of them dealing with cross-functional and inter-organisational relationships. To contrast, 16
items rated significantly more important for SCM compared to logistics. This list included mostly
classic functions dealing with material flow as well as tactical and operational aspects of flows
(reorder point, cross-docking, packing, FOB). Finally, 38 survey items showed similar relevance to
both SCM and logistics, pointing out the overlap in fopics and quantitatively supporting the
intersectionist view. The significance of the overlap was also supported by the data showing that
out of ten most important keywords for both groups, seven were shared between SCM and
logistics. Cluster analysis of the data showed that regardless of the average view, which supported
the intersectionist approach, the 88 respondents’ answers in detfails were classified into 50
relabellers, 16 fraditionalists, 22 wunionists and only 7 true infersectionists. This essenfially
demonstrated the diversity of SCM, where, on one end, a fraditionalist would only include SCM as a
lecture or a course in a logistics programme, whereas a true unionist would be tempted to rename
the whole business administration programme to SCM. The authors concluded with stating that if
the academia cannot reach a common understanding, it will confuse practitioners, create a
communication barrier and be a major obstacle in managing real supply chains optimally. [30]

IV.  METHODOLOGY — IN THE FOOTSTEPS OF GIANTS

The literature review pointed out that while the definitions of SCM still have a degree of variability,
the understanding is more harmonised than a decade ago. Our aim is to give empiric support to
this statement by studying how the ontological issue is seen locally among educators in Estonia. A
survey was run in the beginning of 2013, in essence much similar to that of Larson and Halldorsson
from 2004, with Estonian logistics, SCM and general management educators. We felt that while the
mathematical approach by Larson and Halldorsson was elegant and methodologically sound, the
list of topics presented in the survey could use a more modern and specific freatment. To achieve
that, we partly based our survey items on the APICS supply chain manager competence model
[35] which is an acclaimed system ranging from foundational competences to specific profession-
related competence fields. In our approach, only the latter (i.e. tiers 4-6 of APICS model) appeared
relevant. APICS approach to SCM, judging by its content, is similar to ,,unionist* understanding,
meaning that the topics would cover various potential SCM issues quite well and still be usable to
identify competing approaches.

To simplify the structure, we identified ten key areas of competence and filled them with 100
keywords, which included various knowledge areas, skills and participation and management of
different processes. In comparison, it is still generally similar to that of Larson and Halldorsson, as it
includes topics from all management levels and we aimed to maintain a balance between
strategic, tactical and operational issues. We also made sure the list included some topics not
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directly spelled out in APICS but relevant to technical, operational and tactical management of
logistics and also from logistical service provider rather than customer point of view. Furthermore,
the survey also asked the respondents directly to state their view in the ontological debate. This
gave us the opportunity to test whether, for example, someone claiming to be ,,unionist" is actually
a unionist according to their detailed answers.

An important matter to clarify is why we used the wording ,evaluate the importance of the
following 100 items in a ,,ought to be” competence profile of a supply chain manager and logistics
manager” instead of ,indicate how important you believe it is to cover each of the following
topics, tools and techniques in a Logistics Management course and a Supply Chain Management
(SCM) course”, which was used in the original study. First of all, we felt that ,,academic course”
approach is not too practical, as the studies are becoming more and more modular and when we
are dealing with educating logistics and SCM master-level specialists, one course is not nearly
enough fo even try to cover the requirements in an integrated way. Instead, we focused on what
can be expected from a manager of the field. The job descriptions and responsibilities of course
vary in business practice, but still a view of a ,perfect manager” in the field can be imagined:
perfect not in , know-everything” but instead in ,,focus most energy on most important issues”.
Another problem with ,,course” approach would have been that some educators could have had
their personal view different from their actual job at a university. We believe ,,competence profile”
approach is more objective and allows for more conclusions for practical purposes as well.

In the original survey, Larson and Halldorsson defined two indices, by which to divide the
responses into different schools of thought. The same approach was used in our study.

»The first index, abs, is the sum of the absolute value of differences between importance for SCM
and importance for logistics, across all survey items.

abs =sum | SCMi-logisticsi|, wherei=1to 100.
The second index, raw, is the sum of raw differences between importance for SCM and
importance for logistics, across all survey items.

raw = sum (SCM i —logistics i), where i =1 to 100. [38].”

The interpretation is that high raw scores identify unionists, as they perceive a large difference
between the importance of issues to SCM compared to logistics, favouring SCM. Secondly, the
group with lower raw scores but sfill relatively high abs scores are intersectionists. In their view, the
differences between concepts are notable but there are also topics more relevant to logistics
manager than to supply chain manager, hence diminishing the raw score — differences exist, but
both concepts hold their ground. Thirdly, in contrast to the previous groups, relabellers perceive
relatively little difference between concepts. This would logically make their abs score (and thereby
also their raw score) relatively low. Finally, the traditionalist view would be to point out differences in
concepts but perceiving logistics issues fo be wider and of more general importance than SCM
issues. This could be identified by respondents medium-to-high abs scores and negative raw scores.

Our survey was sent out to 80 educators at Estonian universities. We included general
management circle to better understand not only the educated specialist view but also that of
people who might not know the details of modern SCM scope but are still affecting the students by
explaining their views in secondary context. The survey needed about 20-25 minutes to be filled.

V.  FINDINGS FROM THE SURVEY — AGAINST TRADITIONALISM AND RELABELLING

Our survey gathered 29 full responses. The respondents initially identified themselves as: 14
intersectionists (48,2%), 8 unionists (27.6%). 4 traditionalists (13,8%) and 3 relabellers (10,3%). Their
answers to the main question, however, produced slightly different picture as shown below on fig.
1. The personal identification of the respondent on fig. 1 is given in different colours, whereas the
classification of viewpoints based on detailed survey data is marked as clusters.

Dividing the gathered responses into four groups is problematic in border areas, but generally the
analytical thought process is the following. First and foremost, the view of fraditionalism is,
according to our data, completely marginal. Of four respondents identifying themselves as
fraditionalists, one is clearly a relabeller, one an intersectionist and one difficult to identify. This is in
stark contrast to the original study. Our results indicate similarly to reviewed literature that the view
of traditionalism is no longer adequate - a logistics manager is either seen as same as a supply
chain manager (relabeller view), working under a supply chain manager (unionist view) or with
distinct difference from SCM, but not wholly grasping the entirety of SCM. This demonstrates the
understanding of SCM concept development.
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Secondly, relabellers sfill exist, but are in clear minority. The boundary between relabelling and
intersectionism can never be too clear but both views are present and so some confusion still
remains. In theory context this might be interpreted as “a zoomed-out view" — when you generalise
enough, it is easier to see the similarities than the differences. However, this could also be viewed in
practical context — Estonian economy is small with a substantial share of micro and small
enterprises. In a smaller company, it is much more probable that the person managing logistics is
also responsible for supply chain issues therefore the terminology is fused with a higher probability.
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Figure 1: Survey respondent’s views divided into predefined schools of thought

Thirdly, intersectionism appears to be dominating view through the eyes of local specialists.
Logistics management has its niche and in our view that niche is not expected to grow out of
fashion. It seems the intersectionist view of logistics management has withstood on one front the
attacks from relabellers, which are pointing out there is no specific need for logistics managers
anymore, and on the other front from unionists, which would rather claim that a logistics manager is
somewhere between 1/3 and 2/3 of a proper supply chain manager. Finally, unionism exists as a
strong school, although perhaps some of it is connected to SCM being ,,the fashionable topic" of
the last decade or more. Similarly, the comment about the relative simplicity of local
entrepreneurship applies here as well.

A closer look at the data reveals a higher level of differences between SCM and logistics than in
the original study. Table 1 demonstrates, in our view, the heart of intersectionism, with 10 highest
and 7 lowest rated topics for both supply chain managers and logistics managers. In TOP10, only
one element is shared: information flow analysis and optimisation.

Table 1: Most and least important competences of a supply chain manager and logistics manager

SCM logistics
Topic/Competence field score Topic/Competence field score
Holistic supply chain cost optimisation 4,86 Transport cost optimisation 4,62
Analysis of competitive advantages 4,76 Transport prices and market overview 4,59
Information flow analysis and Choice of mode
optimisation 4,66 4,52
Supply costs analysis 4,62 Transport cost analysis 4,52
Negotiations 4,62 Track & trace 4,48
Participation in defining general . L
company strategy 459 Warehousing and picking systems 4,45
Change management 4,59 Incoterms 4,41
. Information flow analysis and
Cash-to-cash cycle time 455 optimisation 4.41
Supplier performance analysis 4,55 International transport regulation 4,41
Supply chain synchronisation 4,55 Warehousing cost analysis 4,38
e . Defining and implementing functional
Distribution system planning 452 strategies 434
Supply chain risk analysis 4,52 Project management skills 4,34
Inventory control methods 3.14 Calculating economic value added 3,10
Cargo consolidation for transport 3,10 B2B marketing 3,10
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Road tolls 2,97 Product lifecycle analysis 3,10

Cargo space utilization 2,83 Supplier choice criteria 3,07
Drivers work time regulations 2,83 Collaborative forecasting 3,03
Vehicle capabilities 2,79 E-business 2,86
Load securing 2,38 Currency rate risk analysis 2,76

Source: authors’ survey results

On methodology, we can conclude that APICS is a useful model and our data support its
relevance. Interestingly, only a few topics in APICS standard turned out fo be of lower relevance
than expected: namely the importance of TQM, ISO standards and analysing environmental
effects (with relevance scores all around 3.5-3.6 for supply chain manager competence profile).

Table 2 presents 5 elements with highest perceived differences from both ends of the spectrum,
which further demonstrates intersectionism — more transport-focused aspects are seen as less
relevant to SCM whereas purchasing and supply issues are of lesser importance to logistics. It is
worth pointing out that we only augmented the APICS competence model with a handful of
y,hands-on" level logistics competencies. As two respondents pointed out in their comments, the
selection of keywords involved in the study do give a good overview of a supply chain manager
but are missing some essentials of a logistics manager. Therefore, it could be argued that the
differences are more substantial than our survey could demonstrate, given the full specifics of a
logistics managers’ skillset.

Table 3. Notable gaps between profiles of a supply chain manager and a logistics manager

Topic/Competence field SCMscore | LOG score SCM - LOG
Supplier performance analysis 4,55 3,17 1,38
Supplier choice criteria 4,41 3,07 1,34
Supply costs analysis 4,62 3.45 1.17
Supplier relationship management 4,48 3,34 1,14
Collaborative forecasting 4,07 3,03 1,03
Driver work time regulations 2,83 3.97 -1,14
Vehicle usage analysis 3.21 4,38 -1,17
Cargo space utilization 2,83 4,21 -1,38
Vehicle capabilities 2,79 4,21 -1,41
Load securing 2,38 3,83 -1,45

Source: authors’ survey results

Finally, we present the aggregated numbers of ten subcategories in Table 3. Throughout as well
as inside the categories we found that common ground was shared in fopics of inventory
management and information flow. Both distribution, transport and warehousing topics were seen
as more important to logistics than supply chains. This means that although a supply chain
manager should not discard those issues completely, it is not his/her focus either and the questions
asked are different. Such difference is even larger in financial issues, process management and
supply chain optimisation. Perhaps the summarised distance of a logistics manager to supply chain
manager in the viewpoint of our respondents even came as a little surprise to us.

Table 3: Perceived competence profile mix of a supply chain manager and a logistics manager

SCM
Competence category average LOG average
Distribution and transport 3,44 4,24
Warehousing 3,74 4,01
Information flow and information systems 4,08 3.79
Finance specifics 4,24 3,78
International environment 3,85 3.65
Purchasing and supplier relations 4,43 3,58
Sales and customer relations 4,23 3.90
Inventory management 4,13 3.82
Process management and supply chain optimisation 4,13 3,71
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| General management and strategy | 4,26 3.88

Source: authors’ survey results

CONCLUSION

In 2004, Larson and Halldorsson asked if one implication of SCM was the downgrade of strategic
role of logistics [30]. Our research suggests that this is partially tfrue. We feel the concept of SCM has
evolved quickly, has developed its own core of implications and has, in a sense, taken over topics
that were previously discussed as the essentials of strategic logistics management. In the debate on
relating the two concepts, traditionalism appears to be a forgotten idea today and relabelling
seems to be growing out of fashion as well. Unionism and intersectionism have stood the test of
fime. In theory, this is an important topic for paradigm formation purposes. In practice, it is relevant
to understanding the role of both managers. As is with the SCM theory, the supply chain manager
competence profile has become clearer and more agreed over time. The role of a logistics
manager, however, is comparatively not as clear, even though both heavily depend on practical
context. Our survey showed intersectionism to be the approach of choice for understanding the
responsibilities of a logistics manager. In a large company, a logistics manager is seen on average
to be a mid-level manager, whereas a supply chain manager is dealing with more strategic issues.
Such difference means that the entire concept of logistics management is still relevant and we feel
it would be beneficial for the future of logistics management concept to adapt the intersectionist
view rather than trying to surf the rising wave of SCM by using relabelling claims.

The main viewpoint of unionists, specifically that SCM entails more than logistics management, is
supported both by theory and practice and in that sense SCM is indeed the new evolutionary form
that is the result of rising importance of logistics issues in general business environment. However, in
such extended scope, there is little hope that a person trained and qualified in all strategic issues of
SCM could also serve as a top quality logistics manager. Therefore we conclude that the burden of
differentiation is not on SCM any longer but instead on logistics management and it would be
beneficial if the differences would be more universally agreed upon. The aim should be clearer
understanding of different focuses of the two concepts, but still making sure that the “shared part”
is also important. The “big picture” view of operations and processes should still remain essential for
logistics managers as well.

In conclusion, we feel there is more clarity today in the relationship between supply chain
managers’ and logistics managers’ responsibilities. For academia, it allows to define curricula more
precisely and support supply chain and logistics education quality. The dominating intersectionist
approach in the survey results could be viewed as a foundation that suggests there is a need to
frain both logistics managers and supply chain managers with specific programmes.

REFERENCES

1. R.K.Oliver and M.D. Webber. ..Suoolv Chain Manaaement: Loaistics Catches Un With Strateav.” Outlook,
1382 Reprinted in ,,Logistics: The Strategic Issues” , ed. M. Christopher, Chapman Hall, London, 1992, pp.
63-75.

2. J.B. Ayers. Handbook of Supply Chain Management. The St. Lucie Press/APICS Series on Resource
Management, 2001. 460p.

3. A.C.Lyons, A[E.C. Mondragon, F. Piller and R. Poler, ,,Customer-driven Supply Chain. From Glass Pipelines
to Open Innovation Networks." Springer-Verlag London Limited, 2012, 195p.

4. A.Harrison and R. van Hoek, , Logistics Management and Strategy. Competing through the supply chain."
3rd edition, FT Prentice Hall, 2008, 316p.

5. W. Pienaar, J. Vogt, ,Introduction to Business Logistics." 3rd edition, Oxford University Press, 2009, 480p.

6. M.E. Porter, ,Towards a Dynamic Theory of Strategy" Strategic Management Journal, vol. 12, 1991, pp. 95-
117.

7. A. Gunasekaran and E. Ngai, ,,Build-to-Order Supply Chain Management: Literature Review and

Framework for Development.” Journal of Operations Management, vol. 23, 2005, pp. 423-451.

8. S.J.New, ,The Scope of Supply Chain Management Research” , Supply Chain Management: An
International Journal, vol. 2, is. 1, 1997, pp.15-22.

9. C.Langley, J. Coyle, B. Gibson, R. Novack and E. Bardi, ,Managing Supply Chains: A Logistics Approach.*
8th edition, South-Western, 2008, 736p.

10. M.C. Cooper, D.M. Lambert and J.D. Pagh, ,,Supply Chain Management: More Than a New Name for
Logistics" , International Journal of Logistics Management, vol. 8, 1997, pp. 1-13.

11. D. Simchi-Levi, P. Kaminsky, E. Simchi-Levi, ,Managing the Supply Chain. The Definitive Guide for The
Business Professional." McGraw-Hill, 2004, 307p.

12. M. Christopher, ,,Logistics and Supply Chain Management" , 4th ed. FT Prentice Hall, 2011, 276p.
13. J.B. Ayers and M.A. Odegaard, ,Retail Supply Chain Management* Auerbach Publications, 2008, 426p.
14. |. Sadler, ,Logistics and Supply Chain Integration" Sage Publications, 2007, 259p.

49



31.
32.
33.
34.
35.

36.
37.
38.

Logistics & Sustainable Transport
Vol. 4, No. 1, December 2013, 39-50

. J.L. Gattorna, ,Strategic Supply Chain Alignment. Best Practice in Supply Chain Management”, Gower

Publishing Limited, 1998, 680p.

. C. Baier, E. Hartman and R. Moser ,Strategic Alignment and Purchasing Efficacy: An Exploratory Analysis of

’rhzeir Impact on Financial Performance”, Journal of Supply Chain Management, vol. 44, no. 4, 2008, pp.36-
52.

. C. Wong, H. Skipworth, J. Godsell and N. Achimugu , Towards a Theory of Supply Chain Alignment

Enablers.” Supply Chain Management: An International Journal, vol. 17, no. 4, - 2012, pp.- 419-437.

. D.M. Lambert. .Sunblv Chain Management: Processes, Partnerships, Performance" 3rd ed. Supply Chain

Management Institute, 2008, 431p.

. P. Drucker ,Management’s New Paradigms" Forbes Magazine, October 5, 1998, pp. 152-177.
. D. N&slund and H. Hulthen, ,,Supply Chain Management Integration: A Critical Analysis” Benchmarking: An

International Journal, vol. 19, no. 4/5, 2012, pp.481-501.

. N. Fabbe-Costes, M. Jahre, ,Supply Chain Integration Improves Performance: The Emperor’s New Suite”

International Journal of Physical Distribution & Logistics Management, vol. 37, no. 10, 2007, pp. 835-855.

. J.D. Wisner, K. Tan and G K. Leong, ,, Principles of Supply Chain Management: A Balanced Approach." 3rd

ed. South-Western Cencage Learning, 2012, 572

. MS. Sodhi and C.S. Tang, ,Managing Supply Chcun Risk* . Springer Science, 2012, 331p.
. Council of Supply Chain Management Professionals. Glossary. [WWW] http://cscmp.org/ (07.01.2013)
. D. Jacoby," Guide to Supply Chain Management: How Getting it Right Boosts Corporate Performance”

Bloomberg Press, 2009, 272p.

. ISM Institute of Supply Management. Certified Professional in Supply Management Program. [WWW]

http://www.ism.ws
. APICS The Association for Operations Management. Certified Supply Chain Professional Program. [WWW]
http://www.apics.org/careers-education-professional-development/certification/cscp
. SCC Supply Chain Council. Supply Chain Operations Reference (SCOR) Model. Overview version 10.0.
[WWW] http://supply-chain.org/about
. R. Burgess, ,,Avoiding Supply Chain Management Failure: Lessons from Business Process Re-engineering”
International Journal of Logistics Management, vol 9, 1998, pp.15-23.
. P.D. Larson and A. Halldorsson, A ,,Logistics Versus Supply chain management: An International Survey*
International Journal of Logistics Research and Applications: A Leading Journal of Supply Chain
Management, vol. 7, is 1, 2004, pp. 17-31.
K. Tan, K.C. Kannan and R.B. Handfield, ,,Supply Chain Management: Supplier Performance and Firm
Performance" International Journal of Purchasing and Materials Management, vol. 24, is. 3, 1998, pp.2-9.
B. Gammelgaard and P.D. Larson, , Logistics Skills and Competencies for Supply Chain Management”
Journal of Business Logistics, vol. 22, is. 2, 2001, pp.27-50.
J.T. Mentzer, W. Dewitt, J.S. Keebler, S. Min, N.W. Nix, C.D. Smith and Z.G. Zacharia ,,Defining Supply Chain
Management* Journal of Business Logistics, vol. 22, is. 2, autumn 2001, pp.1-25.
P.J. Metz, ,,Demystifying Supply Chain Management”, Supply Chain Management Review, vol. 1 no. 4,
1998, pp. 46-55.
Halldorsson, P.D. Larson and R. Poist, ,Supply Chain Management: a Comparison of Scandinavian and
American Perspectives. International Journal of Physical Distribution & Logistics Management, vol. 38 no. 2,
2008, pp. 126-142.
K.C. Tan, S$.B. Lyman and J. Wisner ,Supply Chain Management: a strategic perspective”, International
Journal of Operations & Production Management, vol. 22, no. 5/6, 2002, pp. 614-31.
G.T.M. Hult, ,,Global Supply Chain Management: An Integration of Scholarly Thought”, Industrial Marketing
Management, Vol. 33, 2004, pp.3-5.
A. Pilkington and R. Fitzgerald, ,,Operations management themes, concepts, and relationships ",
International Journal of Operations & Production Management, vol. 26 no. 11, 2006, pp. 1255-75.

AUTHORS

Tarvo Niine is a lecturer of business logistics of TSEBA (Tallinn School of Economics and Business

Administration) at Tallinn University of Technology, Estonia (e-mail: farvo.niine@ttu.ee).

Enno Lend, PhD, is a rector of TTK University of Applied Sciences in Tallinn, Estonia with lengthy

experience in teaching logistics and supply chain management (e-mail: enno@tktk.ee).

Manuscript received by 5 November 2013.

Published as submitted by the authors.

50



PUBLICATION VI

Niine, T., Koppel, O. The Impact of Technology Trends on Skills of Logistics
Engineers — A Novel Competence Approach. 10th International DAAAM Baltic
Conference INDUSTRIAL ENGINEERING, 12-13 May 2015, Tallinn, Estonia.
[accepted to print]

191






10th International DAAAM Baltic Conference

"INDUSTRIAL ENGINEERING -
12-13 May 2015, Tallinn, Estonia

THE IMPACT OF TECHNOLOGY TRENDS ON SKILLS OF
LOGISTICS ENGINEERS - A NOVEL COMPETENCE APPROACH

Niine, T. & Koppel, O.

Abstract: Logistics is heavily influenced
by technologies and engineered solutions.
Identification, tracking, process control,
automation and  sustainability-oriented
technologies are advancing rapidly. These
areas should be studied in classroom by all
future logisticians and in-depth by
logisticians with engineering focus.

The  paper summarizes relevant
technologies in modern-day and near-
future logistics and analyses the presence
of these elements in current competence
models in logistics (by APICS, AST&L,
ELA and SOLE). A novel competence
model titled “logistics systems engineer” is
presented as research outcome. The paper
explains model structure and promotes it
as significantly modernized way to
integrate crucial technological viewpoints
into  logistics  engineer’s competence
profile to overcome gaps present in current
models. The model can be used as
curriculum development guideline.

Key words: logistics technologies, logistics
engineering, logistics skill areas, logistics
competence models.

1. INTRODUCTION

The environment of logistics education is
swiftly evolving due to technological
progress and economic advancement. In
many areas, capability of rapid innovation
and technological modernization is a key
success factor. Often this is coupled by
emphasised role of logistics in the mix of
competitive advantages to ensure agile and
reliable global deliveries.

Universities need to thoroughly understand
essential competences of future logistics

professionals today [» % ?]. Logistics
education has to be interdisciplinary, as
society needs broad knowledge and know-
how to manage interrelated functions of
logistics systems [*°].

This paper argues that the technological
element is not represented to sufficient
extent and depth in some renowned
competence models of logistics
professionals. It has been suggested that
logistics has over time turned more
business management focused [°] and that
there is a lack of engineering students in
logistics because of it [].

Firstly, the paper reviews literature on
major technology trends in logistics and
identifies ten key technology areas. In the
next section, five international models of
logistics competence, which are often used
as standards for curriculum development,
are reviewed in terms of references to these
technologies. As gaps are notable, the
authors present a novel competence model
titled ,,logistics systems engineer' designed
in Tallinn University of Technology as a
modern interdisciplinary and systemic
view to logistics engineering education.

2. TECHNOLOGY TRENDS IN
LOGISTICS

Three major studies of technology
advancements with biggest impact for
future logistics systems, all from 2014, are
summarized in table 1 [319].

Notable driving force of logistics
technologies are “green” sustainability
oriented solutions, pushing towards lower
environmental impact, improved services,
lower costs and greater efficiency and also



resulting in increased reliability, service
innovation and increases in revenue and
reputation ['']. A study on the evolution of
supply chains by SMI ['212] has concluded
that cutting carbon emissions will be the
greatest challenge, followed by fuel supply
in the future of oil scarcity.

Logistics Logistics Material hand-
Trends 2020 | Trend radar |ling and logistics:
1] 1l US roadmap [']
application of big open data e-commerce
telematics
deeper penetration
of logistics systems
with ICT
implementation of |autonomous
GPS systems logistics
traffic information, |3D printing
real time routing
e-marketplaces for |robotics and

cloud logistics mass personalisation

mobile, wearable
computing

robotics, automation
and driverless vehicles
sensors and the internet

logistics services |automation of things
networking and internet of things |big data and predictive
integration in IT analysis

real time transport  |localization and  |new methods of
information systems|local intelligence |distribution
application of wearable tracking integration
mobile computing |technology
traffic information |augmented reality [cloud-based visibility

systems
logistics simulation |low-cost sensor  |sensor data standards
models technology

crypto-currencies |process optimisation
and -payment tools

Table 1. Notable technology trends in logistics

Innovative tools make logistics operations
cleaner and resource-efficient through
advances in vehicle emissions, energy
efficiency and technologies for smart cities
['*]. The smart city concept includes
vehicle sensors and intelligent transport
systems (ITS) for controlled traffic, but
indirectly also integrated information
solutions for businesses and online
marketplaces. Promising trends in ITS are
collision avoiding systems, lane keeping
systems, RFID tracking, driving
monitoring systems and real time travel
data analysis ['4].

As an underlying trend, the SMI study ['?]
foresees that the customers of the future
“continue to demand greater control over
the logistics process, and will more
actively intervene in the delivery process of
the goods they do order. This will increase
the complexity of logistics processes,

making necessary a highly sophisticated
technical infrastructure.” To provide
control, advances in both information as
well as physical delivery capabilities are
required, which are the main pillars of
progress in logistics.

McKinnon et al ['®] have treated the impact
of modern vehicle technologies through
three pillars: carrying capacity, energy
efficiency and externalities. Improving
truck aerodynamics can notably improve
fuel efficiency ['®]. Another efficiency gain
comes from lightweight materials, which
reduce fuel consumption, increase capacity
and as a result requires less road space.

In another study, the fields of smart cities,
e-mobility and zero emission technologies
belong to the top of global economic mega-
trends ['7]. Wide-scale implementation of
automatic technologies in cargo handling,
packaging and robotic transport in industry
applications is also forecasted. Similarly,
the SMI study ['?] proposes considerable
growth in autonomous systems and
increases in capacities across modes, ultra-
large container vessels, aircraft and LHVs.

Driverless  transportation systems can
provide cognitivity, safe navigation and
notably altered cost patterns, which may
become a reality by 2030: “Autonomous
vehicles with radar, navigation and ultra-
sonic sensors can Steer themselves and
enable dynamic real-time traffic-dependent
routing” [°]. Another area of autonomous
logistics is UAVs (unmanned aerial
vehicles, drones), which is in first phases
of testing commercial applications across
courier express parcel sector.

Advanced cognitivity is also impacting
warehouse systems where processes can be
facilitated by magnetic or optical guidance.
The solutions are supported by advances in
software, such as swarm intelligence
platforms. Intermec ['®] has listed voice
recognition, RFID, digital imaging and
resulting remote management among their
top technology trends.

In a Delphi study of logistics realities in
2050 ['°], one possible scenario, “mega-
efficiency in megacities”, is described as



“transition to the automation age” and
embraces green paradigm shift, smart
urban logistics to deal with externalities,
high efficiency traffic concepts, robotics-
based logistics, underground networks,
global grid of large-scale transport,
information logistics, open trade, and
global governance.

Another scenario, “customized lifestyles”,
predicts the emergence of 3D printing and
localized production — only raw materials
and data would flow globally and
managing “last mile” transport would
become critical, while global flows decline.
The study identified 14 key trends, of
which three are technological: ICT and
robotics, materials and urban development
solutions.

The potential of RFID-tracking is also
strong in retail, improving efficiency and
saving costs. Four key impacts of RFID are
meeting demand, sharing real-time data,
creating delivery value and error reduction
[?°]. Additional outcomes are transparency,
improved availability and labour savings.
Logistics is innovative application industry
for IT. Cloud computing has been
promoted as a means for fundamental
redesign of logistics systems [*']. As the
real-time aspect of logistics information
grows, the future constraint is not obtaining
the data but rather distributing data along
supply chain, which requires inter-
company integration and efforts in
analysing the data.

In another vision for next decade supply
chain advances [??], improved supply chain
infrastructure and affordable technologies
and big data are prominent. The key
elements of infrastructure relate to faster
deliveries across modes, unitization
technologies, continuing modal shift to
intermodal solutions and semi-automatic
handling. The report suggests “information
explosion is a certainty” with widespread
internet and mobile coverage and huge
increases in data generation and storage.
The report foresees internal data from ERP
systems complemented with external such
as geospatial data and point-of-sale

terminals. As data storage costs dropping,

partly due to cloud computing, more data

fuels growth in flexible, reliable and

affordable data analytics architectures [*2].

The authors of this paper have consolidated

a list of ten major technology areas, which

should be essential for future logistics

engineering specialists:
Electric vehicles, alternative fuels and
clean technologies;

2. Telematics, real-time tracking and
intelligent transport systems;

3. Auto-pilot and autonomous vehicles:
UAYV, self-driving cars, ships etc.;

4. Vehicle design, materials and systems
of safety, costs and performance;

5. Robotics, sensors and ID-solutions in
cargo handling and security;

6. Mobile and cloud computing
applications, wireless communication;

7. Logistics process and network
simulation and optimisation software;

8. Electronic marketplaces, e-commerce
and smart networking;

9. Big data, augmented reality, automatic
data analysis and integration;

10. Additive manufacturing (3D printing)
applications.

In conclusion, the authors agree with

Zelewski et al [®] who remarked that no

particular trend stand out, which suggests

the fields synergize to realize the concept

of continuous shipment tracking including

corresponding added value services.

3. TECHNOLOGIES IN LOGISTICS
COMPETENCE MODELS

The authors have carried out a comparison

of four internationally recognised models

of logistics professional competences in an

ongoing curriculum development process:

e Distribution and logistics managers’
competency model by APICS [*];

e Certified in transport and logistics
(CTL) by AST&L [%4;

e Certified master logistician (CML) by
SOLE[*];

e Logistics professional by FEuropean
Logistics Association ELA [%].



All the models are aimed at describing
logistician competences on the level of
higher education and suggest a relatively
broad scope in their title. The study goal
was to identify to what extent are the
models in line with the envisioned ten
technology areas and would these models
then prove suitable for logistics
engineering curriculum benchmarking. The
results, however, demonstrated notable
gaps and mismatches across board.

APICS model assumes students to
“demonstrate an understanding of the
factors that are considered important to
the branch of knowledge or technology”
and “to implement new technology” [*]
with no ad hoc list of technologies.
However in various sections, the following
technology elements are mentioned:
materials and distribution requirements
planning, ERP-systems, advanced planning
systems, renewable materials, energy
reduction, warechouse management systems
and electronic data interchange (EDI).
AST&L model [**] is approaching logistics,
and more specifically transport, more in
terms of exploitation and management
rather than design and development, by
requiring the competence of “how the
operating and service characteristics of
each mode affect cost, performance, and
the products moved’. The only time
innovation is mentioned in the model is
under “creative component”.

SOLE [*] lists some educational areas
connected to technologies and to related

design and implementation life-cycle
aspects: conceptual system design, civil
engineering, safety and reliability

engineering and user tests. However, no
technology area is treated in detail.

ELA model [*] states: “Due to the constant
progress in ICT, specific technologies are
not defined in the modules. It is a
prerequisite,  though,  that  current
technologies must be applied in all
relevant fields. ICT competences are
implicit in every module.”” The model
mentions vendor managed inventory, e-
procurement, APS, WMS, transport

management system, customer relationship
management (CRM) systems and software
testing. No reference is made to other
technologies, except: “Understands the
impact of technological innovation on
supply chain design”.

In summary it appears that while the
models are mostly capable of describing
soft skills and business workplace process-
oriented competences, the models are poor
guidelines in terms of developing a
logistics curriculum that would be founded
on natural sciences and technologies.
AST&L perspective to logistics is mostly
that of transport management. ELA and
APICS are more interdisciplinary but not
in terms of technologies. Even SOLE,
originally named Society of Logistics
Engineers, does not draw dedicated focus
to the building blocks of modern logistics
engineering.

4. LOGISTICS SYSTEMS ENGINEER
COMPETENCE MODEL

To reinforce technology element in
logistics competences, the authors have
created a novel competency approach titled
“logistics systems engineer”. The guiding
idea has been to infuse the modern
understanding of logistics with dedicated
focus to technologies and to the design and
implementation process (the focus of
systems engineering).

The model structure is shown on Figure 1.
It consists of six layers, starting from
foundational engineering competences. In
this view, systems engineering treatments
form the conceptual basis. This is followed
by a layer for specific technologies that
need to be engineered and maintained in
logistics, and a core layer of more
conventional logistics topic areas. The
technology layer is essentially an
abbreviated version of the ten technology
arecas. However, all business information
system related topics are intentionally not
included on this layer — rather they form a
separate segment on the next layer, as they
integrate all logistics data aspects.
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Fig. 1. Competency areas and structure in
“logistics systems engineer” training profile

The core layer views logistics as a system
with inventory and information as key
variables. All technology solutions in
logistics essentially imbue information and
physical inventory handling and related
operations. The top two layers add logistics
management elements to the technology
foundation and point out that all applied

solutions should be viewed as parts in a

value creation system of an enterprise.

In brief, the key technological competences

in the model are the following.

1. Understands the characteristic, design,
applications and limitations of
technology solutions in transport,
warehousing, tracking and handling.

2. Analyses modern technologies and
application environments in terms of
capabilities, costs, implementation
requirements, constraints and risks.

3. Analyses current organisation
processes and workflow and identifies
suitable technology solutions.

4. Analyses the impact of various
material flow technologies to logistics
system and supply chain performance.

5. Understands synergetic relations of
material flow technologies, IS and
information flow configurations and
utilises it in systems development.

6. Plans, manages and controls new
technology implementation projects
throughout the life cycle.

7. Defines human, IS and technology
interfaces and integrates physical
technologies with information systems
and workflow in an optimal way.

8. [Initiates and carries out feasibility, risk
and impact studies and cost-benefit
analysis, including aspects of safety,
security and environmental impact.

9. Cooperates with specialists in partner
companies to create systems reaching
across organizational boundaries.

10. Analysis technological competencies
in company and assists in defining
training, serves as a technological
expert and supports innovation.

11. Is aware of the boundary of human and
machine-based operations and the
conditions when human labour can be
replaced with machines.

12. Understands delicate relation between
lengthy implementation projects and
changing environments which can
impose risks regardless of initial plans.

The entire competence model includes over

250 defined competency elements and is

far too extensive to present here. The

details are available from corresponding
author on contact.

5. CONCLUSIONS

In conclusion, some competence models in
logistics do not emphasise technologies
from modern logistics frontier. The authors
have designed a new competency approach
more fitting for future logistics engineers.
The new model serves as a curriculum
development guideline for all universities
wanting to develop logistics programs with
technology orientation. The entirety of the
model is suitable for 5-year integrated
masters’ studies, but it can be partially
applied also on bachelor level.
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