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ABSTRACT

Sustainable logistics concepts mainly focus on strategic
decision levels for example in supply chain design,
warehouse location and standard transport mode selection
decisions. This paper is addressing a more operative
approach and analyzing green concepts for day-to-day
logistics decisions, commonly discussed as supply chain
event management concepts in order to speed up and
improve such decisions e.g. by semi-automated software and
decision systems. As the authors show in such automated
operative decisions systems a green approach at least in
information providing has to be discussed and can bring
huge benefits for sustainable logistics in practice. As
decisions will include provided information about
environmental impacts operative logistics solutions are
assumed to be more environmentally friendly than before.

1. INTRODUCTION

In general green and sustainable logistics concepts are
focused on strategic decisions as e.g. location and general
transport mode decisions. But nevertheless for future
improvements and concept development also the dimension
of operative logistics decisions is an important field of
improvement. As practical example day-to-day situations as
e.g. a production delay at an Asian factory often leads to
hurried short-term transports via airplane. Thus a significant
environmental impact in this decision arena can be assumed
as in most cases environmental impact worsens as time
pressure is increasing and speed has to be enhanced.
Therefore the concepts of supply chain event management
have to be evaluated regarding sustainable information and
decision making. As a guiding principle such day-to-day
decisions (even automated ones in SCEM systems) should
consider sustainable aspects as for example the implicated
CO, emission by changes in transport modes (e.g. air instead
of seaway). Therefore existing calculation models addressing
transport mode comparisons with emission criteria (see
Klumpp et al., 2009; Zelewski et al., 2009) have to be
merged with existing SCEM concepts. This is the core topic
of the following research paper.
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2. LITERATURE REVIEW

The development of concepts in supply and logistics
management towards more sustainability is driven by a
multitude of factors:
Political influences as e.g. the Kyoto Protocol of 1997 (to
be followed by the Copenhagen Protocol) and emissions
trading (UNFCCC, 2009).
Media influences expecting data, concepts and reactions
from companies in order to prove their sustainable
management concept (especially regarding PR concepts).
Management influences integrating the expected future
raw material prices driven by shortages in raw materials
due to restricted resources.
But nevertheless relevant management concepts are at best in
an early stage of development, described by the fact that
most of them describe a single perspective instead of holistic
management views.
It can be recognized that the term Green Logistics itself
already is a trend in global logistics research and is also
present in agendas of companies worldwide for more than 15
years with the first authors starting to publish from 1990
onwards. Therefore the following literature review is taking
into account the last 15 years.
Literature regarding logistics, supply management and
supply chain management is in many cases cost driven
(Wiedmann et al., 2008, p. 63), quality (Bogaschewsky et al.,
2008, p. 244) and risk oriented (Goll et al., 2008, p. 150).
Sustainability concepts are to date only implemented as sub-
factors in concepts within these three specific perspectives or
for a specified industry sector (e.g. the food sector;
Hamprecht, 2005, p. 2). Even optimization models with a per
se integrated approach are missing sustainable parameters in
their objectives (Kohler, 2008, p. 10). The following
literature survey is describing this in table 1. In this structure
four perspectives were analyzed if addressed in the selected
literature (by key word “green logistics”, “sustainable
logistics” and “CSR” depending on availability). If a paper
addressed the named perspective this is marked in the table.
In order to specify the four perspectives the following
description is given:
The Operational Event Perspective is addressed in
articles concerning logistics process management, event
management and decision making as e.g. routing,
scheduling or exception management.
The Customer Quality Perspective is a topic in articles
concerning customer and industry needs, quality aspects
as e.g. cost effectiveness and low goods damage levels.
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The Logistics Perspective is addressed in articles with the
topics like e.g. transport, network and warehousing
concepts, fleet management and bundling strategies,
location decisions and concepts aimed at reducing delays.
The Green Perspective is addressed in articles coping
with improving the sustainability and CSR in general —
with subtopics as e.g. CO, and emissions reduction or

minimizing energy consumption by transport and

warehousing facilities.
In a specific overview therefore table 1 shows that until
today there is no broad discussion about the operational
event management perspective in sustainable logistics which
we term green supply chain event management. There
clearly is a need for an integrated concept bringing together
operational, customer, logistics and sustainability expecta-
tions

Table 1: Literature Synopsis Green Logistics

Specific Perspective

Author(s) Operational Customer Quality Logistics Green
Event Perspective Perspective Perspective Perspective

Al-Mansi et al. (2008) X X

Anderson et al. (2009) X X
Archel et al. (2008) X
Bowen et al. (2001) X X
Carter et al. (2008) X
Darnall et al. (2008) X X
Fleischmann et al. (1997) X

Fabig et al. (2008) X
Hamprecht (2005) X X

Hussain (1999) X X
Kohler (2008) X X X

Koplin et al. (2007) X X
Krause et al. (2009) X X
Middendorf (2008) X X
Rodrigue et al. (2001) X

Seuring et al. (2008) X X
Siepermann et al. (2009) X
Steven (2004) X X
Straube et al. (2008) X X X
Tate (1996) X X

Vieira et al. (2008) X X
Walton et al. (1998) X X
Wu et al. (1995) X X

3. TRANSPARENCY IN SUPPLY CHAIN
OPERATIONS: SCEM

Existing supply chain event management concepts focus on
real-time information and decision management aided by
computer systems. Basic functions are existing tracking and
tracing tools as transparency can be seen as a prerequisite for
semi-automated or automated supply chain event

196

management systems (SCEM). The task of SCEM mostly
lies in gradually realizing all data along a supply chain.
Those develop in an enterprise and have to be exchanged
between enterprises (Nissen, 2002, p. 477). OKHRIN
describes the task of SCEM systems as follows (Okhrin,
2008, p. 111): ,Event oriented systems enable the
monitoring of stocks, orders and goods deliveries along the
entire delivery chain. They identify expected events as well
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as unplanned disturbances and inform the decision maker
about their status with the goal of a punctual identification of
the disturbances and the states of emergency to guarantee.”

Supply chain management (SCM) needs a smooth
information flow for an efficient functionality within a
delivery chain. The event oriented process management
reaches this goal by giving information about the real

commodity flow to all involved. SCEM has to realize
thereby a permanent monitoring of material and goods flows
along the entire chain and additionally has to make
coordinated management action possible in case of supply
disturbances and exceptional cases (Beckmann, 2003, p.
113). An example SCEM model shows figure 1 (Schenk et
al., 2007, p. 224).
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Figure 1: SCEM Strategy Model

The task of SCEM is an active and customer oriented
monitoring of the delivery chain to recognize disturbances
and give possible solutions. Thus SCEM increases the
flexibility and capacity of reaction of the entire supply chain.
The first theoretical bases of SCEM were already compiled
in the form of elaboration about management by exception
(MBE) in the middle of the last century, whereby beginnings
of practical field use can be found in the bases of the
tracking and tracing (Hunewald, 2005, p. 9; Wildemann,
2007, p. 13). Characteristic for the MBE approach is the fact
of reducing control and steering activities of the responsible
person. An intervention is only necessary if an event cannot
be processed and/or settled independently by the SCEM
system (Bittel et al., 1964, p. 5). With SCEM an interface is
provided between the pre-defining supply chain planning
(SCP), the planned process and the real operational sequence
along the supply chain execution (Arnold et al., 2008, p. 481;
Nissen, 2002, p. 477).

If deviations between the current actual condition of the
process and the planned process are observed, SCEM
introduces immediately a set of reaction measures, which
serve for the recovery of the disturbances and a regular
continuation of the process and/or suggest alternative
solution types. Things like tracking and tracing, the
traceability and on-line arrangement of goods, charge
carriers and vehicles are bundled with additional functions
(e.g. warning functions) for the better control and decision
support provided. SCEM cannot replace the fundamental
SCP but builds further on this (Bretzke, 2002, p. 28).

A SCEM system can extend the functionality of tracking and
tracing applications. The generated status messages are
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passed on to the decision maker in real time. These of all
participants of the supply chain collected data are supervised
and interpreted by the event management system. In the
further process SCEM accomplishes a comparison of
nominal and actual values and designates the signals in
planned events or unplanned disturbances (Klaus, 2004, p.
13). This is the main task of the SCEM system: If the system
registers an incident, thus a plan deviation from the defined
specified condition, it tries to make a rapid reorganization of
the process available on the basis of pre-defined solution
alternatives. However this is only possible if a potential
scenario is programmed in the event system and possible
alternative solutions are implemented (Karrer, 2003, p. 188).
The biggest advantage of SCEM is transparency over several
stages of the delivery chain, since ideally all individual
shipments can be constantly supervised and steered. High
complexity and dynamics of the processes in a value chain,
however, make the effective implementation of SCEM
difficult. Thus it is required that all processes are integrated
along a supply chain in the event management system,
because only with completely integrated and not partly
omitted processes can an optimal reaction of the event
management take place (Wildemann, 2007, p. 41). As a
condition for this a greatest possible information
transparency along the entire supply chain has to be ensured
(Wildemann, 2007, p. 44). In the course of constantly
growing requirements of participants in the supply chain
(shipper - service provider - customer) gains in particular the
use of SCEM increasingly in meaning. Tracking and tracing,
warning functions and further telematic components increase
the quality and topicality of information about the whole
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supply chain. In direct consequence these tools permit
optimal planning extending reactivity and effectiveness with
deviations and exceptional cases. SCEM can improve the
efficiency and security of logistics processes. SCEM
deployment optimizes the vyield situation and customer
satisfaction. The information gain concerning business
processes secures a positive prognosis for the enterprise used
by SCEM.

4. GREEN SUPPLY CHAIN EVENT MANAGEMENT
MODEL

In order to integrate all the specified perspectives needed in
a Green SCEM system a holistic management model has to
be drafted - drawing structure from the perspectives
described in the literature review above. First there has to be
a sustainability or green perspective as described above
containing the following:
Input Reduction objective calling for lower inputs of non-
renewable materials as e.g. energy and raw materials
needed for transport equipment and transport and
logistics services.
Safety objective describing the absence of harmful events
such as oil and other dangerous goods spills in natural
habitats or human injuries.
Pollution efficiency objective determining a reduction of
emissions of e.g. greenhouse gases or other pollutants in
relation to logistics service outputs.
A logistics perspective is underpinned by the following three
important factors:
Availability objective describing the basic function of
logistics to ensure availability of the right goods at the
right place and on time.
Quality objective addressing the need for unharmed
goods transport and smoothness of logistics services
(service orientation, security awareness).

Transparency objective in logistics depicting the aim to
provide accurate and real-time information about
transport, goods status and overall logistics performance
for customers and other partners in the supply chain.
The customer perspective is described further by the
following three objectives:
Value objective addressing the ration of costs and
product quality in purchasing to be guarded and
improved.
Risk objective defining an overall risk management
approach in order to avoid situations threatening
company existence.
Process efficiency objective determining the process time
and internal process costs to be reduced in supply
management e.g. by E-Procurement.
The event and flexibility perspective is outlined by the
following three factors:
Speed objective according to standard events in supply
chains as usually disruptions in the transport chain create
a need for higher speed.
Acceptance objective mentioning that with increasing
technology impact on all steps, persons and companies in
a supply chain there has to be more emphasizing of
acceptance.
Implementation objective determining the fact that future
technologies will need even more education and training
efforts in order to fledge their full potential in supply
chain event management (implementation hurdle).
Altogether these factors build an integrated view and would
enable a “Green SCEM Cockpit” for logistics decisions — for
the first time including sustainable decision facts. This could
lead to more sustainable operational logistics decisions e.g.
in transport modes. A simulation of this planned data is
currently run by the athors with example data from
DACHSER in Cologne/Germany.
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Figure 2: Green Supply Chain Event Management Model
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5. OUTLOOK AND FUTURE DEVELOPMENT

Future developments will bring a further interest in
sustainability concepts as for example the visitors of the
largest European logistics fair in Munich predicted (DB
Schenker Laboratories, 2009, p. 1). These experts see green
and sustainable logistics concepts as the most important
trend for 2015. Therefore research has to adapt to this trend
and also to an increasing number of questions asked by
practitioners in supply and logistics management regarding
green concepts. This research demand will have to be
answered in three areas:
Measurement and indicator concepts have to be
established and validated as suggested in this article.
Management concepts for Green SCEM have to be
developed in order to guarantee for an integrated
perspective on green supply and logistics.
Implementation and education concepts have to be
detailed in order to secure the impact of such research
and management theory concepts.
If research is fostering these challenges there will be enough
chances to contribute to the global task of sustainability also
by operative logistics and SCEM.
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