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Abstract

Logistics structures in value chain networks aeedawith dynamically changing influences
and flexible adaptations in a short-term horizoa seldom sufficient. Rather, changeable
network structures are necessary. This paper @escan analytical procedure to bring out

changeability effects on logistics structures itueachain networks.

Keywords: changeability, logistics, value chain networks

Track: supply chain management

1 Introduction

The advanced globalization of markets and the tiegutontinuous internationalization in
production sites, supplier networks and sales nmardkead to new and increasing turbulences
and thereby requirements for industrial companiégse requirements and turbulences imply
an enormous challenge for manufacturing compamdsttaerefore, cannot be ignored. [1] In
response to the incoming market-driven turbulencesnufacturing companies in the past
carried out isolated improvements, which were agbin the internal organization and man-
agement processes. [2] [3]

In the recent years, the trend can be observednhaufacturing companies line up in the
form of cross-company networks. These networksaatloe participating companies to con-
centrate on their competences by the shifting ofFcare activities to other network partners.
This division of labor within networks provides thbance of creating added values flexibly
and efficiently. Otherwise, the coordination effbst reducing the vertical integration of the
individual company is reinforced, because now ttee@ss is not only limited to one compa-
ny, but regards the whole network of companies,ctvhare involved in the performance

assessment process [12] [13]. At the same timestedy growth in customer demands for



more individual goods leads to a raised numberrotiygcts variations and enlargement in
coordination expenditure for the whole logisticeqass execution. [14] [15]

The creation of added values within networks costall processes and activities that are
necessary for the production and delivery of mateand immaterial achievements. The
sequence of these processes is firstly describfs] as value added chain and can be differ-
entiated into sequential activities of developmengnufacturing, distribution, delivery and
support. Therefore, the processes and activitietosa all companies’ functional areas, e.g.
storage and retrieval or picking of goods.

Value added chains can be distinguished betweemitand inter-company ones. Thereby,
the internal value added chain refers to all aéigiwithin a concerned company. In contrast,
the inter-company value chains also relate there@st and downstream value chain to net-
work partners, including suppliers and distributalvannels (wholesale, retail, etc.). [7] In our
research, we refer to the inter-company value chimrvalue chain networks (VCN). In such
VCN, the inter-company processes stand in focusalmse more and more companies attach
crucial importance to the efficient creation of #teategic business relations, for the increase
of the enterprise value for all participating netkvpartners. [8] [9] [10] Thus, for companies
operating in VCN it is necessary to understandaoize, guide, develop and continuously
improve inter-company processes. This includes dbesideration of logistics structures
within the inter-company value chain. Thereby, libgastics structure is defined as the struc-
ture of the logistics systems elements and th&rielations.

Due to the extent of the mutual interdependendiésgistics structures elements in VCN and
a large number of dynamically changing factors,hsas transport costs, product develop-
ments, subject to political conditions, etc., ltigs structures can be characterized as com-
plex. In order to maintain competitiveness anditergjthen VCN, these must have the ability
to react quickly and efficiently to volatile conidits. In this context, a flexible response just

by adjusting the logistics structure is often naffisient. Rather, the existing logistics struc-



tures have to be modified or changed. Besideskities of change demands as well as the
point of time and intensities are hardly predictalsio that only reactive adaptations of logis-
tics structures are often not sufficient. Rathempraactive implementation of changeable
logistics structures is demanded, which admit stioré reconfigurations in cases of occur-
ring change demands. This, so-called changeabilitygistics structures can have direct and
indirect effects with positive as well as negatimduences on VCN. To decide about the
extent of changeability in the considered netwthkse effects have to be detected in detail.
In this context, the paper on hand presents a duvedor analyzing the effects of changeabil-
ity on logistics structures during the process etwork configuration. For this purpose, we
consider the logistics structures of VCN and ingadé the structure elements with the focus
on changeability. During the process of configumnative aim onto the maximization of the
robustness of the investigated VCN, affected byngkadrivers. The aim of the procedure is
to seek the influences of changeability for logsststructure elements which can be positive
or negative by direct or indirect effects.

The outline of this paper is as follows. In Sectibwe provide a literature review that eluci-
dates the comprehension of changeability in fornesearch areas. Furthermore, logistics
structures in VCN will be addressed. Section 3gmesthe procedure that is used to analyze
the effects of changeability on logistics strucsune VCN. The paper is finalized by some

conclusions and an outlook.

2 Literature Review

Nowadays due to the continuously changing influegdactors, companies nowadays are
more than ever confronted with the challenge obméiguring the economically sensitive
interlinking of value added chain elements on int@a well as inter organizational level.
These network reconfigurations often require comjaliiliated changes with complex coor-

dination processes. Today, in order to successbalpe with these challenges networks have



to possess changeable network structures. [16] [1F}to know the concept of changeability
is mostly applied to production systems and factdeyments. Therefore, a production system
is described as changeable if it shows variabiliith regard to its processes, structures and
behaviors. Thus, it cans response reactively a$ agelnticipative to modifications. [18]
Hernadndez defines in [19] the ability to changehvifte addition of change enablers as fol-
lows: changeability is the potential of a factooyperform reactively or proactively targeted a
new or reconfiguration of factory elements by sys@nd structure immanent change ena-
blers. Thereby, the approach of Reinhart and Z&hesoclosest to the understanding of
changeability that is used in our research. Aceaydo [20] [21] changeability describes the
potential of conducting reactive and proactive rfiodiions outside provided flexibility
corridors if needed. Hereunder, flexibility desesithe systems’ ability to adapt due to occur-
ring disturbances. Hence, adaptability has sommeldiimits, which reflect the achievability
of flexibility corridor within adjustments, see fige 1. Thus, a flexible configuration of a
system can help to enable adjustments within gpédclimits. Thereby, the elements of a
system remain constant, only the arrangement af idlationships can be adjusted.

Contrary to the described flexibility, the configtion of changeable systems implies a recon-
figuration of existing systems in a higher degrBleis means that the reaction does not only
take place within a predetermined corridor. Rattiex,adaption exceeds the existing flexibil-
ity and can require a new determination of theesystflexibility. Consequently, an effective
response to occurring disturbances becomes possibiese disturbances, the so-called
change drivers, are distinguished by the fact ttney are mostly not predictable and assessa-
ble regarding the time of influence and the extdrtheir impact. [19]. A system is valid as
changeable if it disposes applicable process andtstal variability and hence, has the abil-

ity to react efficiently to the occurring changévers. [22]
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Figure 1: Corridor of flexibility and changeability [ 20]
As mentioned before, the researches” main foctiseirarea of changeability is limited to in-
plant production systems and factory elementsii8y, are limited to internal structure ele-
ments or processes. Nevertheless, these attemptst dio justice to the demands of a compa-
nies-covering investigation. A companies-coveripgraach for VCN needs the investigation
of inter-company processes. These processes htareahas well as companies” covering

process dependencies.

3 TheProcedure

The procedure to analyze the effects of changéalaih logistics structures in value chain
networks includes three steps. After getting amae about an existing VCN, which is the
first step, the procedure shows the identificabbrchange drivers in the second step. Then,
the approach to analyzing the effects of identiitkenge drivers and general changeability on
the logistics structure of a VCN is the final st@jme specific steps will be described in the

following.

3.1 Analyzing the existing value chain network

To analyze the effects of changeability in logiststructures it is, firstly, necessary to get an
overview about the existing logistics structuraigiven VCN. Through a detailed as-is anal-
ysis of existing VCN with its logistics objectsetlogistics structure can be determined. This
includes logistics elements, logistics processeas iateractions between the logistics ele-

ments. To analyze the effects of changeability cargtemplate a three level model which we



have developed in our research for the as is asays VCN with a top down consideration,

as seen in Figure 2.

Structure

A EE

1
1
i
I
1 8
1
o
I o
1
Process I 2
=
i 3
I o
1 e
Oreanizati (-
rganization =2
—t— 13
== :
\4

Figure 2: determining the existing VCN
Thus, the top down consideration means that wallyitxamine the logistics structure of the
VCN and identify the logistics processes of thadtre elements in detail.
Basically, on the structure level, the existingwak and product structures will be exam-
ined. The evaluation of network structures incluttes identification of the function areas
within the company in focus as well as external pany sides and network partners includ-
ing their function and geographical dispersion. Aitthe product structure the companies’
product range will be evaluated and analyzed reggrits specific characteristic. In order to
link network and product structure, it will be detened which network partners are relevant
for which product areas. Additionally, the systelmed will be determined by evaluating the
quantities of final products, components and ravtenies that have been purchased or pro-
duced over time for a specific product.
Within the process level the main processes tleahacessary for the order processing will be
identified. The processes will be assigned to tlanncategories procurement logistics, pro-
duction logistics and distribution logistics. Thisxludes the operational processes that are
necessary for the order fulfillment like handliis¢pring and transportation processes. [21]
Although the organization level can have differeffiects on the VCN, it can be neglected for
this procedure, by reason that its elements camuostly be quantified with logistics opera-

tion figures.



Besides the determination of the VCN’s structumareints and logistics processes, the main
aim of this step is to detect and parameterizeldgestics objects’'existing flexibility. Thus,
the first step is the detection and parameterinadiche subordinate objectives of all logistics
objects. These can in turn be realized by the dipgréigures which either exist in compa-
nies’ specific enterprise resource planning systemisave to be evaluated by detecting the
available process data. Depending on the logistiascture the subordinate objectives can
have distinguished characterizations and operégoges. Thereby, the operating figures that
are necessary are mainly the following:

- The operating figurg@rocess costs includes the costs of all specific logistics pissms
like production, transportation, personal and makeosts in the VCN.

- The operating figuretock includes all stored materials and products withia process
of procurement, production and delivery and indisahe companies’ flexibility to dis-
turbances. It is also a rate for the goal conBietween security of supply and inventory
costs.

- The operating figuradherence to delivery dates marks the processing of detailed orders
and evaluates their adherence to agreed delivéeg.da

- Thecycle time (throughput time, lead time) is the needed timamfentity for passing
through the system. The calculation of the proogssime depends on the respective
system and entity type.

- The amount of planned or produced products duringreain period of time for a com-
pany is measured with the operating figutidization. The upper limit for the utilization
is determined by the capacity.

- The operating figurachedule variance marks the comparison between the actual finish
date and scheduled finish date of the precedinggss

After bringing out the relation between processed their subordinate objectives to the

operating figures, the existing flexibility of tmetwork elements has to be detected. Depend-



ing on the subordinate objectives and their opegdfigures, the flexibility can be measured
in time, costs and quantities. These in turn haeeific upper and lower limits that define the
flexibility corridor of each operating figure.

However, the central task of the logistics struetis the achievement of logistics and eco-
nomic objectives. The scope is a logistics goablgectives that can be divided into three
objective and target levels. In our research, tifesor level is allegorized by the logistics
economy of the logistics structure. The logisticermmy, thereby, consists of logistics per-
formance and logistics costs in the intermediatgetalevel. The logistics performance is
reflected by the operating figures high adherencgelivery dates, short cycle times and low
schedule variance. In contrast, the operating éigyorocess cost, adapted utilization and low
stocks can be assigned to the logistics costs.eTtysrating figures describe the subordinate
objectives of the processes as mentioned before.

Between the named operating figures there is alicoof objectives so that no overall opti-
mum can thereby be defined. Hence, it is necedsacpnsider the interactions between the
subordinate objectives’ operating figures and,atessary, to carry out a weighting of the
objectives. Figure 3 pictures the logistics goabbjectives in our research and their interac-
tions.

superior
objectives

intermediate

target logistics performance | logistics costs

subordinate
objetives

process
costs

adherence to
delivery dates

o

schedule - stock

variance
®

+

Figure 3: logistics goal of objectives and their interactions



As mentioned before and shown in figure 3, thermazliate targets logistics performance
and costs are affected by specific operating figialieactly. In addition, the interactions of the
remaining operating figures affect the intermedtatgets indirectly by influencing the direct
affecting operating figures. This logistics goalatfjectives with its operating figures and the
identified interactions surfs as a basis in oueaesh and for the quantitative description of a
logistics objects’ characteristic in the proces®lef a VCN. Nevertheless, depending on the
considered VCN this logistics goal of objectivesstnoe changed and be adapted to the exam-
ined structure with their parameters and theirifigixy corridors. Then, in case of the consid-

eration of the whole VCN these can be aggregateaédogistics economy of the VCN.

3.2 ldentifying changedriversand analyzing their effects on logistics structures
As mentioned before, logistics structures in VCH faced with dynamically changing influ-
ences. By using the identified operating figures@sordinate objectives of logistics objects,
the logistics objects within VCN, that need theligbiof adaption can be identified by the
monitoring of these objectives, in cases of ocagrchange drivers. These logistics objects
are the so called changeable objects. The cowelaetween influencing factors and change-
able objects then leads to the identification @f ¢thange drivers. If the effect of an influenc-
ing factor has the potential to drive the operafiggres over or below defined limits, these
factors have to be defined as change drivers toctimsidered network.
Then the identified change drivers can then besiflaed, according to their origin, into exter-
nal and internal change drivers. In our researcthawe identified change drivers, which can
be classified as follows.
External change drivers:

- Political and legal conditions are external chadgeers which are given by the judici-

ary of a country or an institution, like trade liawrs for countries or environmental laws.

- Sectorial change drivers (competitors) refer tg,,éhe quantity or prices of competitors.



- Sectorial change drivers (supplier) contain alluehces which come from the procure-
ment site in the VCN. These can be geographicatiloigion of suppliers or material
availability.

- Sectorial change drivers (customer) are influendaish affect the VCN on distribution
sites. One of these influences is, for instancéividual customer requirements to dis-
tributed goods.

Internal change drivers

- Defensive internal change driveften results out of existing weaknesses and afferd
actions in disguise. These drivers have their basige.g., problems with product and
process quality.

- Offensive internal change drivers results out & thmpanies conscious strategic con-
siderations. Some examples for these are procespraduct innovations and strategic
decisions for new distribution markets.

Although this influences can individually affect&N. But it is more likely that these influ-

ences appear in different combinations together.

3.3  Analyzing the effects of changedriverson logistics structuresin VCN

After setting up the goal of objectives and itsemttions for all logistics objects, the effects

of change drivers have to be analyzed. This idithestep to analyze the effects of changea-
bility in our research. Only if the effects of clggndrivers are known, targeted changes of the
logistics structure can be initiated. For analyzihg effects of change drivers on the whole

VCN, we pursue a bottom up consideration by ushe doal of objectives of all existing

logistics objects, as seen in figure 4.
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By the fact that, on the one hand, the existingsltary structure was analyzed and, on the
other hand, the logistics goal of objectives wdsupethe challenge is the identification of the
operating figures’ changes caused by change drivers

Nevertheless, these parameters must be determiaatlyetogether with the actors in the
VCN. If the change drivers have a distinctive effec the operating figures that their flexibil-
ity corridor do not manage around on reacting ts, tithe companies objectives that are meas-
ured by these operating figures needs the abiliadaptation. Then these effects then have an
influence on the superior objective of the logstronomy of logistics objects on the process
level. By considering these effects in a bottonvigw, the affected superior objectives out of
the process level can be consolidated to a logisttonomy of the whole VCN. The relation
between the logistics economy of the existing VG &s state after affecting these with

change drivers brings out the change necessityeo/CN.

34  Analyzing the effects of changeability
By using these identified effects of change drivarthe process and structure level, different

change enablers can be used to enable the affelsjects to react against the change drivers



and their impact. In doing so, change enablersbeasummarized to handling instructions or
methods that can be implemented within the network.

After implementing the methods, the logistics dwmue or processes within the VCN, the
network has achieved the ability for necessary gbaror can be changed more efficiently
compared to its original status. While the effadtenly ability the logistics structure change-
able the logistics performance can only be exantbluated even after change driver ties and
the change takes place.

Certainly, this prophylactic provision of changeablers does also include high cost efforts.
So, changeability affects first and foremost thgidtics costs in the logistics goal of objec-
tive. The value of these effects on logistics castaddicted by the change enablers, which
have to be conceived and developed. Besides, huesanrces inputs to conceive or develop
the change enablers and therefore the changeatillitye logistics structure, logistics struc-
ture and process changeability have an effect edatjistics costs, too. Even if change driv-
ers have a so immense effect on the logistics ¢batsa reaction to these has to be executed
in short term, possible network structures and ggses have to be provided. This means that,
for example, geographical segmentation of procurgnamd distribution structures on the
structure level or production process changes dugossible spontaneous changing market
trends (mostly in the food industry) has to be pied.

Therefore, all costs that are related with the @ion of changeability as well as the expected
benefits have to be detected by actors in the M&&fgre providing the changeability and can
be measured. Even though effects of changeabithityogistics performances of the VCN
cannot be exactly determined, as mentioned befeeeanalyze the effects by creating a me-
dium term simulation model of a specific VCN. Instimodel the current logistics structure
and processes of the VCN will be compared to ptssibtwork configurations by monitoring
their logistics performance. The comparison ofdtige costs for providing changeability and

the results of the simulation run, according to lthgastics performance, results in a logistics



economy of the changeable VCN. This operating égtan be used as a decision support by

the actors in the VCN.

4 . Conclusion and outlook

Value chain networks are confronted with dynamycalhanging influences. Some of these
influences (change drivers) force the value chainvork to reconfigurations beyond existing
flexibility corridors. For this reason, our resdam@ms at providing methods and procedures
for the configuration and optimization of changeamlue chain networks.

The paper on hand describes a procedure to antigzeffects of changeability on logistics
structures in value chain networks. In doing scstlff a procedure to analyze effects of
change drivers is presented and the effect of awaility is explained. Both investigations
use logistics operating figures, which are aggesgjab a superior objective logistics econo-
my. So the effects of change drivers and changgainilgeneral can be pictured in this objec-
tive.

The practical applicability of the procedure wik berified by means of two industrial part-
ners. This requires the knowledge about their mgstetwork structures. Thus, further steps
of investigation will be the detailed consideratmithe network structure and the determina-
tion of the effects of specific for each VCN iddietil change drivers. Following up is the
evaluation of specific change enablers that endddandustrial partners to react to potential

change drivers and examine the effects of it om ¥AEN.
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