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Abstract

Although the highest potential for RFID in logistics is expected to be realized in cross-company
applications, the status quo in the RFID project landscape is dominated by isolated solutions in
specific fields. Reasons for this phenomenon are the high investment costs and the difficulty in
assessing the benefits during the run-up phase. In network technologies such as RFID, the benefits
depend on the spread of the technology in the network. A high discrepancy may result between the
occurring costs and the resulting benefits for each of the network partners. This unequal
distribution puts the success of the application at risk. To counter this trend, a balancing of costs
and benefits should be considered. The research question of this paper is how these costs and
benefits should be distributed among which participants. To develop a practical, relevant solution,
we use an empirical research method based on an exploratory case study.

Keywords: RFID, Cost-Benefit Sharing, Supply Chain Management, Cooperation, Case Study
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Résumé

Dans le cas d'applications RFID intégrant plusieurs partenaires, de gros écarts peuvent apparaitre entre les coiits
effectifs et les bénéfices dégagés pour chacun des acteurs. Ce papier traite donc de la question suivante: comment
ces coilts et bénéfices devraient étre répartis parmi les différents partenaires? Afin de développer une solution
pertinente, nous utilisons une méthode de recherche empirique basée sur une étude de cas exploratoire.

Introduction

The spread of Radio Frequency Identification (RFID) technology has increased substantially in the last few years
and professionals are even considering the possibility that it will replace barcode technology in the long run (ten
Hompel 2006). Although the highest possibility of taking advantage of this spread is expected to be realized in
cross-company applications, the status quo in the RFID project landscape is dominated by pilot projects and isolated
solutions in specific fields.

One of the reasons for this phenomenon is the high investment and operational costs (Straube et al. 2005, pp. 54-55).
In the course of using a collaborative RFID application, these costs should be reduced for the individual player by
distributing them between a larger number of participants and the repeated use of the same tag across multiple
supply chain steps. On the other hand, high RFID costs are no longer the crucial factor if the expected benefits
exceed them.

However, in a multi-echelon supply chain, the players engage in such different functions that the potential benefits
will not be distributed equally among all participants. While manufacturers and logistic service providers prefer to
track the flow of cases or pallets, retailers typically gain the highest benefit by tracking individual items on the sales
floor (Gaukler and Seifert 2007, p. 44). In summary, the reasons for these problems are based on the fact that the
resulting expenses and benefits realized are by no means economically fairly distributed among the participants. The
concept of fairness in this context does not assume an equal distribution of costs and benefits, but rather has to be
interpreted subjectively: all participants need to feel that they are being treated fairly, because the success of a
collaborative RFID application depends, to a great extent, on the acceptance of the participants.

To create this acceptance, the balancing of costs and benefits should be considered. The research question of this
paper is how and to a lesser degree which of these costs and benefits should be distributed among which participants
in the context of a cross-company RFID application. Giving answers to these questions is the mission of cost-benefit
sharing — the focus of this work. To develop a practical, relevant solution, we use an empirical research method
based on an exploratory case study. To ensure that the obtained knowledge is generally valid, we complement the
identified characteristics in the case study with findings from literature.

Taken together, the contribution of our paper is fourfold:

e  With cost-benefit sharing in cross-company RFID applications, we address an innovative topic which is on
the current research agenda.

e Applying an empirical research method, our findings are closely related to practical problems and so
suggested measures could be easily implemented.

e  With the case study about cost-benefit sharing in an item tagging RFID application in the fashion industry,
we present a real-world application which can be used as an example later on.

e  We deduce strategies for the different phases for an RFID application project life cycle.

The paper is structured in the following way: first, we define what we understand as cross-company RFID
applications and give an overview about the related costs and benefits. On this basis, the necessity for a
redistribution of costs and benefits is explained. Subsequently, the research questions of this paper are framed based
on related research and a general discussion of the aspects of cost-benefit sharing — including influencing factors and
a cost-benefit analysis. This is followed by an in-depth presentation of an exploratory case study about cost-benefit
sharing in the fashion industry. Finally, we answer the research questions by highlighting two different aspects of
the design approach for the cost-benefit sharing presented in the case study: categories of compensation as well as
temporal dependencies during the life cycle of a cross-company RFID application.
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Costs and Benefits of Cross-Company RFID Applications

RFID technology is used for object identification and can be applied in numerous scenarios in almost all industries.
According to the CE RFID initiative’s RFID reference model (CE RFID 2007), there are eight application fields
which can be differentiated: public services; sports, leisure and household; health care; smart cards with customer,
membership and payment functionalities; access control and tracking & tracing of people and animals; product
safety, quality and information; production, monitoring and maintenance; as well as logistical tracking & tracing.

For the purpose of this paper, an important restriction on these RFID applications is that objects tagged with RFID
are handled across companies. The resulting application fields for RFID concern supply chain management. It is
defined as the cross-company coordination and optimization of product, information and financial flows across the
entire process from primary production through all processing steps to the end consumer (Arndt 2005, p. 46). This
definition explicitly includes local applications at certain processing steps; and we also take them into consideration
as long as RFID tagged products, logistical units, carriers, etc. — or through this tagging created data — are exchanged
between at least two involved supply chain participants.

In this context, RFID applications are mostly separated into open and closed loop systems. In open loop systems the
transponder remains on the product after it has been sold. In closed loop systems the transponder is either removed
at the end of the supply chain, carried back and reused; or together with the tagged object, e.g. a carrier, introduced
to the closed loop again. Hence, a cross-company use does not inherently imply an open system. Consequently,
locally closed, collaboratively closed and globally open systems can be differentiated from each other in principal
(Strassner 2005, p. 126). In the following, the locally closed systems are excluded, because in this kind of
application a sharing of costs or benefits would not be relevant at all.

Cost Drivers of RFID Applications

An RFID system basically consists of transponders, readers and data processing information systems. The costs for
readers as well as the costs for information system hardware and software are defined as infrastructure costs. The
amount of expenses is highly dependent on the complexity of the RFID application. This complexity is driven by the
integration of additional re-writeable memory (e.g. for use in production) or of one or more sensors (e.g. for
monitoring the cold chain); and different forms of readers (e.g. mobile handhelds, identification gates or integrated
into shelving units). Also software costs have to be considered. With these costs, the initial purchase prices for the
software have to be taken into account as well as the costs associated with customizing, designing and implementing
the interfaces to the existing information systems, or even modifying these legacy systems. Besides the integration
costs for software and hardware (e.g. installation and configuration), it is essential to take training costs and costs for
business process changes into consideration, because these costs often dominate the direct costs (Brynjolfsson and
Hitt 1998, p. 55; Irani 2002, p. 22).

Only the one-time costs of an RFID application have been discussed so far. Additionally, the recurring operating
costs are of great importance. Of these costs, transponders easily have the majority share in open loops. Further costs
which fall into this category are costs for control, maintenance, repair and replacement of hardware, as well as
yearly dues for unique manufacture IDs (from GS1) or shared services.

To create transparency in the cost structures of an RFID application, the total cost of ownership (TCO) analysis is an
appropriate method to follow. The goal of a TCO analysis is to assess the indirect costs of an IT workspace as well
as the usual direct costs. An important observation which should be assigned to RFID systems is the fact that costs
for installation, integration, education, support, as well as administration and maintenance of the applications are
often significantly higher than the one-time costs.

Besides the distinction based on how costs occur (one-time vs. operating), the distinction based on the activity level
(fixed and variable costs) has to be taken in consideration. While infrastructure and integration costs compose the
fixed costs of an RFID application, the transponder costs in open systems are variable depending on their relative
base: here the tagged objects. Important influence factors for the quantity of transponders are integration depth and
scope. The integration depth consists of the level of material flow (tagging of pallets, cases or items) and the objects’
quantity on the corresponding level (classified in ABC goods by the following criteria: relevance, replacement
effort, current value and shrinkage rate) (Strassner 2005, p. 123 et seq.). The integration scope describes the
distinction between open and closed systems and their sub categories. While the transponders are the cost
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determining factors in open systems with a large quantity of objects which need to be tagged (Strassner and Fleisch
2005, p. 47), the importance of their acquisition costs decline with multiple use. If the transponders are removed
from the objects at the end of the chain, the expenses for recirculation and reuse, instead of acquisition costs,
become dominant (Tellkamp and Quiede 2005, p. 156).

Potential Benefits of RFID in the Supply Chain

The impact of RFID implementation into the supply chain can be characterized in two different ways: on the one
hand, the efficiency of existing processes can be improved; on the other hand, new processes, products or services
are enabled because of the radical reorganisation (Leimeister et al. 2007, p. 48). This categorisation is used by
various authors and is called process automation vs. process innovation (Melski 2006, p. 23 et seq.) or existing vs.
new games (McFarlane and Sheffi 2003, p. 12 and 20), for example.

The advantages of RFID over barcode technology include the possibility to simultaneously identify several objects
without contact, without line of sight and without human interaction. Furthermore, additional data can be stored on
RFID transponders which can be rewritten many times. Not only different product classes, but also each individual
item in a product class can be distinguished. RFID transponders are also better protected than barcodes against
environmental influences. Because of this, the benefits of automatic identification can be realized in all processes
where manual registration activities take place. Due to the substitution of manual contact, the following two effects
are achieved: first, the procedure is accelerated because there is less human interaction; second, mistakes (e.g. due to
faulty inputs) can be avoided. In an automated goods receipt and goods issue, for example, the manual count of
items, the check for completeness, the matching with the delivery receipt and the accounting entry into the system
can be omitted. In general, in all processes a 100% check instead of a sample check can be done without extra effort.
Further processes which need manual registration activities are the placing and releasing from stock, picking and
packing, as well as the cycle count.

The possible savings due to these automation effects (substitution of manual work and due to higher data quality less
follow-up costs because of mistakes) are to a great extend dependent on the automation level of the considered
processes. In a very large distribution centre equipped with modern barcode technology, for example, the
automation potential is less than for uncoordinated container management processes (Strassner and Fleisch 2005,
p. 48). Therefore, the automation level is an influencing factor on the potential benefits for each specific participant.
On the other hand, the increased productivity due to higher automation does not have an immediate effect on
economic advantages for firms. The increased productivity has to be translated into cost reductions first. In general,
this succeeds either by an organic growth of the firm without hiring new employees or by the reduction of jobs.

The second important point is that the adoption of RFID can lead to a process redesign. The amount of actual
product inventory in a supply chain can be determined faster and more accurately. With other technologies this is
only possible with huge cost inputs. On the basis of this higher level of visibility (Dittmann 2006, p. 160), the
adoption of new inventory and order policies becomes feasible. Furthermore, a warehouse could be chaotically
structured according to efficiency criteria instead of purposes of clarity if the warehouse workers are supported by a
pick by light application (Sheffi 2004, p. 12). In addition, by using data storage on objects, new services (e.g.
processing of warranty, innovative accounting methods and proof of product authenticity) become possible
(Strassner 2005, p. 137 et seq.).

The potential benefits realized by the introduction of RFID applications for process automation and innovation
mentioned above, appear in different ways in each step of the supply chain; therefore, in numerous publications, the
investigation of RFID benefits concerns production (see, e.g., Bapat and Tinnell 2004; Giinther et al. 2008);
transportation and warehousing (see, e.g., Alexander et al. 2002); the point of sale (see, e.g., Loebbecke 2004;
Thiesse and Fleisch 2007) as well as cross-company supply chain processes (see, e.g., Gaukler and Seifert 2007).

RFID benefits in production can be realized by closed local applications, e.g. RFID in asset management for an
improved capacity utilization of machines. This kind of RFID benefit is only relevant insofar that other applications
— also at supply chain partners — are provided with more accurate, detailed and timely information. Basically, the
tagging of products during production enables the implementation of other applications. RFID technology can be
used in production management to monitor the progress of production by reading and writing the transponder data at
selected production steps (Melski 2006, p. 41). Through RFID-based production monitoring, flexible production
concepts can be realized when production steps are controlled, modified, and reconfigured. In the assembling
process, RFID can be used to check that the correct components are used, e.g. by tagging raw materials with detailed

4  Twenty Ninth International Conference on Information Systems, Paris 2008



Bensel et al. / Cost-Benefit Sharing in Cross-Company RFID Applications

specifications and automatically triggering alarms at assembling operations if the usage of an incorrect part is
imminent (Bapat and Tinnell 2004, p. 10). In the case that faulty products have to be recalled, the traceability of
production runs or even individual products can be improved by the use of RFID tagging.

In transportation and warehousing, primary efficiency improvements through less labour, higher accuracy and
higher performance is the next point which is often discussed. These can be realised in goods receipt, goods issue as
well as picking and packing processes (Alexander et al. 2002, p. 15 et seq.). Future RFID applications enable the
automatic self-control of logistic processes where the monitoring and controlling the destination of goods is done by
the goods themselves or by intelligent systems which are connected with these goods.

One of the central problems in retailing which can be addressed by RFID is the on-shelf availability of goods. An
automatic logging of the movement of goods in the store offers the possibility of redesigning the shelf replenishment
process (Thiesse and Fleisch 2007, p. 1). An item-level tagging of products and the equipping of shelves; doors
between storage and retail area; and the checkout with RFID readers create the needed transparency on the actual
amount of inventory in the store. If the amount of products on a shelf falls below a critical level and the product is
still available in the storeroom, shop clerks can be made aware of the imminent out of stock situation (Gaukler and
Seifert 2007, p. 32). Additionally, with these smart shelves misplaced products can be easily recognized and the
number of unsaleable products (e.g. due to expiry date) can be reduced. Further benefits in efficiency include
accelerated check outs and integrated article surveillance. Apart from RFID applications for inventory control and
efficiency improvements, the use of RFID in retail can contribute to a better shopping experience for the customer.
In the clothing industry, an example of this improved experience is a smart changing room, where suggestions of
combining the selected clothing with other articles and availability information of other sizes and colours are
displayed. For fast moving consumer goods, the customer could get product specific information on the shop floor
(front-end content integration), e.g. about the origin of the products (Loebbecke 2004).

While the above described benefits can be separately realized at each step of the supply chain, some benefits do not
occur until the whole supply chain is considered. By using real-time information about inventory and the demands
of each actor in the supply chain, the safety stocks and the bullwhip effect (the built up fluctuation of demand from
retailers to suppliers) can be reduced. This assumes the willingness of the participating companies to share the
needed information (e.g. about current production utilization, current inventories, and point-of-sale data). Due to
more detailed localization information and organizational actions about the property transfer of goods in the supply
chain, the loss of products, e.g. due to internal or external theft, could also be reduced. In addition to the direct
amount saved because of writing-off these losses, the transparency of current inventories is improved and therefore
the safety stock can be reduced further (Alexander et al. 2002, p. 18). Together with these, the tracking and tracing
of products in a supply chain can be improved because of more detailed information about location, origin and
product history; thus, better protection against counterfeiting, faster warranty services and more tightly focused.

Necessity for a Redistribution of Costs and Benefits

In cross-company RFID applications, costs should be reduced for individual companies by distributing the costs
between a larger number of participants and by repeatedly using the same tag across multiple supply chain steps.
Looking closer at the benefits shows that they have to be differentiated into individual benefits and overall benefits.
Individual benefits describe the benefits which each individual company can gain. Usually, more participants are
involved in the creation of one company’s individual benefits. The overall benefits are the cumulative benefits of all
participating companies in the system. These benefits can exceed the sum of the individual benefits in a non-
cooperative situation, because of the synergetic effects in a collaborative one (Strassner 2005, p.122).

Because of this reason, the participation of each company might significantly affect the overall benefit of the system.
Taking the implementation of RFID in the textile supply chain as an example, the greatest benefit will be realized at
the retail level because of the early information about product availability at the item-level on the sales floor
(Gaukler and Seifert 2007, p. 44). The overall benefit increases with the integration of further supply chain steps,
because the flow of materials control becomes more effective with higher information accuracy and more timely
information availability. For this scenario to work, products have to be tagged by the manufacturer, who only
marginally benefit from the overall application. A discrepancy between where the costs incur and where the benefits
are realised emerges.

The disadvantaged company lacks the motivation to participate in the cross-company RFID application and,
therefore, the overall benefits are at risk (Tellkamp 2006, p. 143). Hence, a solution has to be found so that the
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circumstances are reached where the application is economically reasonable for every partner. The goal of cost-
benefit sharing is the economically fair distribution of resources between the supply chain participants. Although the
term fairness is part of habitual language use, it is difficult to derive a concrete definition. Fairness always has to be
comprehended subjectively. It has to be applied to the others, and they have to decide if the situation is just and
appropriate in the circumstances. That does not require an equal distribution. A situation in which costs and benefits
are distributed unequally can be perceived as fair as well. To extend the definition of the goal of cost-benefit
sharing: it is the creation of a situation in which all participants perceive to be treated economically fair enough to
actively take part in the network activities in the long-run.

The highest incentive to create this situation is up to the stakeholder with the greatest share of the overall benefit.
This participant will be willing to carry the costs of others or share the benefits with others until his share of the
overall benefits is equal to his individual benefits. Special attention has to be put on the power structures in the
supply chain (Fisher et al. 2004), which have a great influence on the individual subjective perceptions.

Cost-Benefit Sharing

The following section gives an overview of existing literature about research on cost-benefit sharing. Based on the
findings of this literature review and a subsequent general discussion of the aspects of a cost-benefit sharing —
including influencing factors and the cost-benefit analysis — the research questions for this article will be framed.

Related Research

Research in the area of collaborative investments into network technologies in general and especially RFID is quite
low. Although evidence in case studies show that a successful RFID introduction will imply some cost-sharing
(Giinther et al. 2008, p. 155; Tedjasaputra 2007) and even the public sector is calling for closer co-operation
between participants along supply chains which will generate true win-win situations and generate economic effects
through cost-sharing models (Bovenschulte et al. 2007, p. 41). They state that these cost-sharing models should be
derived from pilot projects. Other studies show that alternative cost-sharing models (in contrast to the scenario
where the suppliers pay the majority of the costs) could solve the issue of collaborative investments, but are
currently not in use (Weber and Jensen 2007, p. 34).

Regardless of this lack of research, there are a few cost-benefit sharing concepts in the context of supply chain
management; but they are either too focused for the purposes of cross-company RFID applications or very broad.
Jain et al. (2006) developed an economic order quantity based model to quantify the benefit accrued due to supply
chain coordination and described a benefit sharing mechanism which is based on the optimal order quantity of the
supply chain system. One of their assumptions is that the supplier is willing to share its benefits with the retailers,
not only to compensate for their loss, but also to share the profit accrued due to coordination. In the other focused
research paper, Chalasani and Sounderpandian (2007) developed a model for sharing the costs of a virtual private
network among the partners of a B2B supply chain information system. Both fixed and variable costs were taken
into consideration. In this technical-related calculation, variable costs were charged for the number of bytes
transmitted through the network over an accounting period.

On the other side of the spectrum, general approaches for cost and/or benefit sharing in supply chain management
have been developed. Cachon (2003) reviewed and extended the supply chain literature on the management of
incentive conflicts with contracts. The coordination of companies becomes necessary if the supply chain participants
are primarily concerned with optimizing their own goals, which are often not aligned with those of the whole supply
chain. A number of different contract types, which all establish a transfer payment scheme, were identified. While
Cachon (2003) used quantitative models to calculate the needed optimal parameters, Riha and Weidt (2004) stated
that such models are practically irrelevant. The main reason is that the model assumptions are too restrictive and,
thus, the practical application of the results of this research is limited. For this reason, they developed a framework
for rules of cooperation in networks and proposed a measurement of supply management key figures, using a
Balanced Scorecard (Kaplan and Norton 1992). Because only their initial research was presented, Riha and Weidt
(2004) did not explain how a model for cost-benefit sharing should look like. Along the same lines, Wildemann
(2005) stated that the benefits of supply chain improvements have to be identified and quantified first; therefore, he
suggested a concept to measure tangible as well as intangible benefits in the form of key performance indicators. In
the end, the allocation of costs between the supply chain participants should be based on this quantified value of
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supply chain benefit. As in Riha and Weidt’s (2004) work, the substance in the model for cost-benefit sharing was
missing. Subsequently, Hirthhammer and Riha (2005) presented a comprehensive approach for a cost-benefit
sharing framework which consists of two layers. The structural layer provides an institutional frame for the network,
consisting of a board, information broker, controller, mediator and the companies themselves. The cost-benefit
sharing process is described on the operational layer and contains: analyses of the network; the cost-benefit sharing
itself; an implementation phase; and a controlling process. Although a very detailed cost-benefit sharing framework
is presented in Hirthhammer and Riha (2005), two disadvantages make it unusable for our purpose. First, in the most
important cost-benefit sharing process, the components are only named and not explained further. Second, in our
opinion the overhead produced by the different institutions and support processes are an obstacle for practical
applicability.

Finally, there exists one piece of research which has applied a cost-benefit sharing model to the introduction of
cross-company RFID applications. Gaukler et al. (2007) addressed the question of how the RFID tag costs should be
shared among the supply chain partners if the costs and benefits of a collaborative technology are distributed in an
asymmetric fashion. To answer this question, an analytical model of item-level RFID in the retail supply chain was
developed. It was shown that sharing the tag costs is not an issue when the manufacturer is the more powerful
partner. However, when the retailer is more powerful, there is a need for sharing tag costs. The optimal tag cost
allocation was calculated depending on a manufacture’s participation constraint. Although the paper addresses a
similar research question in relation to our paper, the approach is completely different. To apply quantitative
modelling as a research method, restrictive assumptions have to been made to simplify real-world complexity. The
effect of this is its non-applicability in practice. However, to our knowledge, no empirical research exists which puts
a cost-benefit sharing into the context of cross-company RFID applications. Thus, our paper breaks new ground by
developing a practical, relevant model for cost-benefit sharing in cross-company RFID applications.

Aspects of Cost-Benefit Sharing

Supply chain networks are, as mentioned above, highly complex systems with a number of different interacting
participants. Hence, the configuration of an RFID application which is embedded in such a system and, therefore,
the possible distribution of costs and benefits are influenced by a variety of factors. Sample questions for both
external influencing factors from the enterprise environment and intra-enterprise characteristics are depicted in
Figure 1.

Cross-company RFID Application

‘ Cost-Benefit Analysis ‘

- Which stakeholders have to participate?

- Which costs and benefits evolve?

- Which assumptions (e.g. about power structures) have to
be taken into consideration?

Cost-Benefit Sharing

Categories of Compensation

- Which are the criteria that influence the distribution of costs
and benefits?
-> In which manner will the compensations be paid?

Figure 1. Context Dependent Design of a Cost-Benefit Sharing Model

At the end of the model, to allocate costs and benefits of a cross-company RFID application to the participants, it is
important to collect the needed information to describe the configuration of the application as well as to understand
the company-specific and cross-company influencing factors. For this reason, the influencing factors of cross-
company RFID applications are first described. Subsequently, a cost-benefit analysis is specified. If the cost-benefit
analysis has been applied in practice to the different individual situations and its results show that RFID technology
is beneficial for the supply chain, then a fair cost-benefit sharing strategy should be applied with the final goal of
increasing the chances of a successful introduction of a cross-company RFID application.
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Influencing Factors on Cross-Company RFID Applications

The configuration of the supply chain being considered and the position of the participating companies in it are one
of the most important factors which influence the realization of a cross-company RFID application. The reason for
this lies in the fact that the distribution of costs and benefits is highly dependent on the tasks of each company.
While the costs for RFID infrastructure and system integration accrue at every step in the supply chain, the
participants have to invest in the RFID tags only once. The heterogeneity of potential benefits has an influence on
the distribution of the benefits themselves, and can also lead to different expectations for the technology. While
manufacturers and logistics service providers prefer to tag pallets or cases as a rule, retailers typically gain the
greatest benefit from product tracking at the item-level on the sales floor (Gaukler and Seifert 2007, p. 44). The
tagging level is, therefore, one of the significant influences, and it also depends on the product type. For
pharmaceutical products or fashion goods, an item-level tagging will be more likely to be implemented in the next
few years than for fast moving consumer goods. Subsequently, in some industries — in particular logistics,
pharmaceutical and information technology — RFID is rated as more relevant (Knebel et al. 2007, p. 99).

Apart from these criteria, certain network characteristics have an influence on the introduction of RFID. Power
relationships between the companies in the fast moving consumer goods supply chain, for example, are affected by
brand effects on the part of manufactures and the high market share of a few big retailers who could threaten to
remove certain products from their inventory. If the power structures are highly asymmetric, requirements can be
placed and enforced without considering business partners (Gaukler and Seifert 2007, pp. 43-44). Furthermore, the
length of the partnership will influence the introduction of a cross-company RFID application. The tendency is that
long-term relationships which are contractually fixed result in a higher security of investments and facilitate the
participation in collaborative RFID projects.

The boundary between supply chain specific factors and company characteristics is not always clear-cut. Following
an up to date study (Knebel et al. 2007), representatives of larger companies attach a higher importance to the topic
of RFID. Closely related to this is that the current technological resources of a company (Gross and Thiesse 2005)
(e.g. application systems and identification technologies) either support the immediate introduction of RFID or
cause additional costs and time for its implementation; as well, the internal availability of technical know-how in
terms of operational experiences for the introduction of a new technology has to be considered. This expertise in
investing in and implementing new information technologies forms a self-amplified effect; this is because
investments in IT are closely related to the developments of the organizations structure, employee competences and
processes and, therefore, the expertise can be seen as a business value which pays off in the long run itself
(Brynjolfsson and Hitt 1998, p. 54 et seq.). Compared with this, a high level of automation of technical processes
can negatively influence the value of possible benefits.

Table 1. Overview of Influencing Factors on Cross-Company RFID Applications

External Factors Supply Chain Specific Factors Company Specific Factors
- price trend of RFID hardware - potential costs and benefits - potential costs and benefits
- technological maturity of RFID | - structure of the supply chain | - position in the supply chain
- standards in the sphere of RFID | - goals of the supply chain - size of the company
- spread of RFID technology - product type - technical know-how
- measurement of benefits - industry - resources and organization
- tagging level - level of process automation
- closed vs. open systems
- power structures
- length of relationships

Apart from the internal factors described above, the decision to introduce RFID also depends on external ones
(Strassner 2005, p. 127 et seq.). In recent years, the costs for RFID have dropped significantly. Nonetheless,
compared to barcode technology, for instance, the costs for RFID are still so high that the price trend can be seen as
an essential element. At present, RFID technology is experiencing fast technological progress, so that performance
characteristics are increasing and existing physical limitations are being overcome. Ongoing product innovations
might complicate the decision for a specific solution.
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Closely related is the continuous standardization in the sphere of RFID, which in turn facilitates the integration of
cross-company processes and application systems. Currently, with quite little spread of RFID technology,
companies have the chances, from a strategic point of view, to position themselves as early adopters in the
marketplace.

The last external factor identified in this paper is the difficulty of measuring the benefits. While efficiency benefits
through automation can be quantified quite precisely, the effects of improved data quality and transparency or the
strategic benefits just mentioned can not be measured easily.

Cost-Benefit Analysis

The basic requirement to share costs and benefits is their assessment. Before the introduction of the application, the
costs and benefits can be estimated based on previous experiences or calculated under uncertainty. Calculation
methods offer support for this task; however, a current study (Gille and Striikker 2008) shows that only fifty percent
of the companies surveyed which plan to implement or currently use an RFID application apply at least one
calculation method. Process key figures and scoring mechanism are used the most, but both methods are not suitable
to make financial decisions. The total cost of ownership (TCO) analysis at least encompasses the investments in
RFID technology. Additionally, activity based costing includes benefits through process automation. The net present
value method offers a comprehensive financial evaluation of costs and benefits if the payments within an investment
period can be predicted well.

Calculation methods are partly provided as tools created with expert knowledge. One example is the MS-EXCEL®-
based RFID calculator from GS1 Germany and IBM (GS1 Germany 2005), which allows for the mapping of whole
supply chains and offers a cost-benefit calculation for each individual company. For the measurement of benefits,
the RFID calculator concentrates on efficiency improvements which can be gained trough RFID. A second example
is the Auto-ID calculator (Tellkamp 2003), developed by the Auto-ID Centre. This web-based tool, which stresses
logistics applications, offers the possibility to get a rough financial overview about the use of RFID. A more detailed
alternative for calculation is offered by the — also MS-EXCEL®-based — RFID/EPC Benefits Calculator, which was
jointly developed by Stanford Global Supply Chain Management Forum and the Massachusetts Institute of
Technology with financial support from EPCglobal (Lee et al. 2005). This tool especially addresses retailers and
quantifies diverse kinds of benefits and costs.

Although the assessment of costs and benefits is of great importance for the overall topic, we will not focus on the
different methods which have to be individually applied in each situation.

Cost-Benefit Sharing: Research Questions

The past sections have given answers to the questions: who is involved in an RFID application; which costs and
benefits could be generated; and what influences the amount paid for compensation. The forth aspect of the cost-
benefit sharing which is the focus of this article describes how the compensation can be realized. Since the literature
review has shown there is a lack of research on this topic, the following research questions have been framed:

e How should the costs and benefits of a cross-company RFID application be distributed among which
participants?

o Which compensation measures are possible and how can these measures be structured?
o Which compensation measures are suitable for the different stages of the RFID implementation?

In the following sections these questions will be answered based on the findings of a case study conducted within
the fashion industry.

Case Study Gerry Weber

The following section presents a case study conducted within the fashion industry. The analyzed company — Gerry
Weber International AG — is one of the leading users of item-level RFID in Germany.
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Research Methodology

The case study method is popular in information system research as it provides an extensive insight into a
company’s activities and experience. Since the cross-company usage of RFID is a relatively new research field, the
case study methodology is suitable for an integrated and extensive analysis of this problem. Case study research can
be used for exploratory, descriptive and explanatory purposes (Yin 2003, p. 3). In contrast to quantitative research
approaches, case studies aim to analyze single or multiple cases in regards to several dimensions of relevance (Boos
1993, p. 34).

The analysis of the case study provided in this article aims at disclosing elements and strategies of cost-benefit
sharing in cross-company RFID applications. Based on the findings from the analysis, an approach to cost-benefit
sharing will be developed which includes a categorization of different compensation alternatives.

For the selection of the case study several dimensions, including the complexity of the application, the number of
companies involved and the state of RFID usage, had to be considered. In addition, accessibility to the relevant data
played a critical role (Crowston 1991, p. 84).

With regard to the case chosen, different data sources were accessible when building the case study. On one hand,
several publications of practitioners and scientists who dealt with Gerry Weber’s initial RFID pilot are available
(Loebbecke et al. 2006; Tellkamp and Quiede 2005; Troger 2008). On the other hand, the authors had the
opportunity to conduct personal interviews with leading participants of the initial RFID pilot as well as of the
current RFID project.

Company Profile

Founded in 1973, Gerry Weber International AG is a German fashion and lifestyle company with global operations.
Initially starting as a brand name manufacturer of women’s wear, the company has grown into a corporate fashion
group with various licensed products and a network of retail stores both franchise and company owned. The brand
portfolio includes GERRY WEBER, TAIFUN-Collection and SAMOON-Collection and is sold at a growing
number of stores, currently exceeding 240 worldwide.

With 2,160 employees, Gerry Weber International AG realized a turnover of over 507 million Euros and an
EBITDA margin of 12.2 percent in the fiscal year 2006/2007, well above industry average. This success was based
on a fundamental optimization process that included the outsourcing of logistics operations as a main driver (Gerry
Weber 2008, p. 3 et seq.; Gerry Weber 2007, p. 1 et seq.).

While operations are outsourced, supply chain management — in particular supply chain design issues, the selection
of service providers and planning activities — are regarded as core competence of the group’s supply chain
management team. Supply chain management at Gerry Weber aims at guaranteeing cost efficiency as well as
shortening time spans between design/production and availability at the point of sale. Due to the business model of
Gerry Weber, supply chain processes are relatively complex. Their three different distribution channels (wholesale,
retail and online shopping) require specialized supply chain processes. New designs are delivered to stores every
two weeks.

Gerry Weber operates a global sourcing system and relies on both full package service suppliers as well as cut-
make-trim suppliers. 63 percent of the suppliers are located in the Far East, another 23 percent in Turkey and the rest
in Eastern Europe. Their supplier base is constantly changing as a consequence of the ongoing search for more
competitive alternatives. As mentioned above, logistics operations — including the aggregation of deliveries from
different suppliers, transportation, quantity and quality control, preparation for sales, commissioning and delivery to
the stores — are outsourced to logistics service providers (Gerry Weber 2008, p. 24 et seq.).

Setting of the RFID project

Gerry Weber constantly works to improve the efficiency and quality of its logistics. Among many other measures,
Gerry Weber was among the first companies to explore the use of RFID in the textile supply chain. The group
conducted a pilot project in 2003 in close cooperation with Kauthof Warenhaus AG (a 100 percent owned subsidiary
of the METRO Group) and involving several other partners, such as logistics and IT service providers and research
institutions. 13.56 MHz tags where used to identify items and logistic units. Tags were applied at a distribution
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centre operated by the logistics service provider. RFID was then used to track all tagged objects on their way to two
dedicated Kaufhof department stores via a Kauthof distribution centre. All sites involved, including the stores,
where equipped with mobile or stationary RFID readers. The main objective of the pilot was to assess the benefits of
RFID for the fashion supply chain and to get a detailed view of costs occurring and technological limits. The pilot
was successfully completed and has proven that the technology is suitable for the fashion supply chain and a
positive business case is possible. Most of the problems identified during the pilot were linked to the technology —
e.g. insufficient read rates for bulk reads — or its costs (Tellkamp and Quiede 2005, p. 143; Loebbecke et al. 2006).

Based on the positive experiences from their pilot, Gerry Weber International AG has decided to start implementing
RFID to identify and secure merchandise along the supply chain. The main objective in implementing an RFID
system is the improvement of information quality concerning supply chain processes. Since Gerry Weber constantly
tries to reduce the time span between production and sales, the importance of information visibility, to guarantee the
availability of merchandise in the store, increases. In addition to benefits due to improved information quality — such
as higher visibility, fewer out of stocks and accurate inventory data — Gerry Weber also plans to profit from the
automation effects of the technology along the supply chain or in the stores, especially the reduced time for counting
and identifying items. Additionally, using the technology Gerry Weber will be well prepared for potential RFID
mandates by its wholesale customers and positions itself as one of the first movers which has introduced an
operational cross-company RFID solution.

The fashion industry as a whole is seen as one of the leading industries regarding the cross-company use of RFID.
Many companies have successfully completed pilot projects and are now starting to implement the technology (see
e.g. Berger 2006, O'Connor 2006, O’Connor 2007, O'Connor 2008, Swedberg 2006, Swedberg 2007). Gerry
Weber’s approach differs in scope from that of many competitors as it encompasses the whole supply chain. Thus,
supply chain partners — especially logistics service providers which operate distribution centres in Europe and
consolidation facilities in sourcing countries — are involved in this cross-company project. With respect to power
structures, Gerry Weber can be characterized as the most powerful company among the partners within the supply
chain under consideration.

Gerry Weber has chosen IBM to coordinate the development and rollout activities of its RFID project as well as to
operate the RFID solution once established. OATSystems is part of the implementation team and is in charge of the
middleware solution. Checkpoint Systems provides tags as well as stationary and Intermec handheld reader systems.

Reusable tags which combine UHF EPC gen 2 transponder with EAS (Electronic Article Surveillance) functionality
will be attached by the suppliers and used to track the merchandise into the stores where the tag will be removed at
the check-out. Following the process requirements, different kinds of read points will be installed. In order to reduce
complexity, the scope of the project is limited to the portion of merchandise that is sold via Gerry Weber’s own
retail stores and the implementation is segmented into three stages.

Implementation Strategy

During the first stage, the RFID solution is developed, tested and piloted at a limited number of sites. RFID
infrastructure will only be installed at selected distribution centres in Europe and two retail stores. Starting with
stage two, additional stores and all distribution centres will be involved. During the final stage, the infrastructure
will be enlarged to cover even more stores and also be installed at the consolidation facilities in Asia and Turkey and
at the sites of main suppliers (Troger 2008). The progress of the project will be re-evaluated in terms of target
achievement regarding costs and benefits after each stage.

Costs and Benefits

Implementing the RFID solution is associated with considerable costs at each stage. These include costs for
developing, testing and installing the RFID solution; investment in hardware; recurring expenses for tags and tag
returns; the operation and maintenance of the RFID infrastructure; and service charges for the RFID platform.

During the cost-benefit analysis, savings and increased revenues have been identified that will exceed those costs,
from the supply chain point of view, once stage three has been successfully concluded. Benefits encompass, among
others savings generated by automated scanning and handling processes, increased information quality which leads
to higher flexibility and enhanced delivery quality. In addition, a change in the current EAS tagging process —
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combining RFID and EAS and outsourcing the tagging to the suppliers — counters most of the tag-related RFID
costs.

Need for Cost-Benefit Sharing

While implementing RFID is profitable for the whole supply chain, this is not necessarily the case for the logistics
service providers. On one hand, a considerable share of the RFID installation can be allocated to their facilities. On
the other hand, most of the logistics service providers lack the understanding of how to generate benefits for their
operations from the technology. In order to win their support for the project, Gerry Weber has developed a cost-
benefit sharing scheme.

Table 2. Gerry Weber's Cost-Benefit Sharing Approach (Following Troger 2008)
Stage | One: pilot Two: run-up Three: operations
Costs - development | - roll-out services - operations: RFID platform
(Cl})ald forby | testing - infrastructure: investment (proportionally)
err P
WebZr) - piloting - infrgstructqre: - operations: tag cycle
service/maintenance
- operations: RFID platform
- operations: tag cycle
Costs - none - none - operations: RFID platform
(paid for by (proportionally)
partners) - infrastructure: service/maintenance
- tagging/initialization of tags
Benefits - none - lessons learned - flexibility/event driven supply chain
(to Gerry management
Weber) - visibility
- enhanced store processes (e.g. inventory,
fewer out of stocks)
- savings through combining EAS and
RFID
Benefits - none - evaluation of benefits of - reduced costs for counting and handling
(to partners) the technology for own merchandise
operations - visibility
- evaluation (?f technology- - revenues through RFID-related services
related services

Gerry Weber’s Approach to Cost-Benefit Sharing

According to the cost-benefit sharing scheme depicted in Table 2, Gerry Weber will bear all costs occurring during
stage one and two. This does not only include hard- and software-related costs but also training measures. To enable
the logistics service providers to take part in those stages, their basic RFID equipment will also be covered by Gerry
Weber which allows them to evaluate the use of the technology for their operations. Once stage three is operational,
the service providers are expected to co-finance a share of the RFID solutions’ operating costs. They should be able
to derive additional benefits from the technology themselves at that time and also partially profit from the enhanced
supply chain visibility that Gerry Weber is willing to share. Service providers will be remunerated for additional
time and effort resulting from the use of RFID — for example tagging of garments if not done properly by suppliers
(Troger 2008) —, at least in the first two project stages.
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Case Analysis

In the following section we answers the research questions by highlighting different aspects of the design approach
for a cost-benefit sharing presented in the case of Gerry Weber.

Categories of Compensation

In the case study, several compensation measures were mentioned — including financial compensation for related
costs, cooperative usage of hard- and software, provision of training courses as well as intangible values, such as the
status as a preferred partner. To structure these compensations, a classification of economic goods will be used.
According to this classification, economic goods can be divided into nominal — or monetary — goods and real assets,
which can be tangible or intangible. Intangible assets are services, work force, information and rights (Meffert and
Bruhn 2000, p. 32). According to the classification, compensations in the field of RFID fall into five categories:
monetary, tangible and intangible compensations as well as combinations of these and no compensation at all.

Financial payments fall into the category of monetary compensation. On the one hand, these are financial
compensations for expenses related to the RFID application — including the financing of RFID modules and IT
systems, partial payments for operational expenses and the payment of a financial premium for additional services.
On the other hand, revenues generated can be shared among the partners in form of single or continuous payments.

In the case of Gerry Weber, several of these measures for the cost compensations mentioned above were applied;
however, a benefit sharing was not implemented. Gerry Weber is paying the operational expenses and is willing to
pay a premium for RFID-related services (e.g. tagging of goods, association of transponder and product
information); at least in the first two project stages. Since the company provides their suppliers and service providers
with the required hardware and does not reimburse them for their expenses, no monetary but a tangible
compensation is made.

Besides being provided with hardware, the collective or exclusive use of software by the partners is counted in the
tangible compensation category. Both software and hardware can be made available for permanent or temporary use.
In the case of temporary use, the assets can be claimed back or sold to the partner after the utilization period expires,
e.g. after the technology tests. In general, all components of an RFID system — transponder, reading devices,
middleware and application software — can be considered as assets and hence be part of a tangible compensation.
Since the provision of assets requires a certain degree of stability in the buyer-supplier-relationship, this measure is
not suitable for volatile procurement markets.

To avoid this problem in the early stage of the RFID rollout, only a few of Gerry Weber’s established suppliers and
service providers with long running contracts will be integrated.

The third category, intangible compensation, subsumes all the measures which include neither a financial payment
nor a provision of assets. According to the classification of economic goods, intangibles can be distinguished into
four subcategories: services, work force, information and rights (Meffert and Bruhn 2000, p. 32). In the case study,
it is shown that Gerry Weber assists its service providers in site assessment and technology selection by providing
its own staff and hiring consultants. Furthermore, the gathered information will be accessible not only to Gerry
Weber, but also to its partners. Beside these, the assistance during the run-up phase and training are further potential
measures where Gerry Weber can help its partners.

The fourth category contains possible combinations of the measures mentioned above. An example for a reasonable
combination is the provision of RFID hardware combined with related training or assistance during run-up. For the
sake of completeness, a fifth category — the exclusion of any compensation — is introduced. In case of asymmetric
power structures and redundant partners, there might be a decision not to share costs and benefits. Examples for this
option are so called RFID mandates which force suppliers to adopt the technology.

Table 3 summarizes the findings of this section by showing the structured categories and the RFID-related
examples.
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Table 3. Categories of Compensation Measures

Category Subcategory

. - cost sharing: subsidy, full compensation
1. Monetary compensation . .
- benefit sharing: payment

- provision of hardware (tags, readers, infrastructure)
2. Tangible compensation - provision of software

- etc.

- information sharing
- work force

- training courses

3. Intangible compensation - prestige

- knowledge transfer
- Dbetter contract terms

- etc.

4. Combination of the measures | - combination of categories 1-3

- no interest

. - power constellation
5. No compensation o ) )
- difficulties in measuring and allocation

- etc.

Temporal Dependencies

The RFID rollout described in the case study follows a realization plan which has multiple stages. The aim of this
kind of multi-stage plan is to reduce the substantial risks (Kopalchick and Monk 2005) associated with the
implementation of any innovative technology. The implementation of RFID is a complex process that depends on
several parameters such as the number of participants involved, the type of application planned and the
organizational and technological readiness of the supply chain under consideration. It is thus impossible to suggest a
universally valid number of stages for the implementation of RFID; but it can be observed that the configuration of
cost-benefit sharing is a function of the degree of implementation a supply chain has reached. This is especially true
for the allocation of costs and benefits as the knowledge and ability to asses both evolves while implementation is
proceeding. In order to avoid over-complication, we decided to analyze the impact of the degree of implementation
on cost-benefit sharing based on the three stage implementation scheme from Gerry Weber.

The first phase is the pilot in which the possibilities and boundaries of the technology are tested within the operating
process. Moreover, the technical feasibility and the expected economic benefits of the planned use cases are verified.
At the beginning of the run-up, the technology is implemented in selected sites and tested with a limited number of
tagged items in order to check if the single components of the technology work well together and the expected
benefits can be realized. The scope of the last and final stage of the implementation plan is to lead the system into a
stable, productive operation.

In the Gerry Weber case, all expenses resulting from the pilot are paid by Gerry Weber. Additionally, Gerry Weber
supported its partners in applying the technology. These measures were chosen to guarantee the participation of the
key partners. In general, all the measures of compensation were suitable for the pilot phase. Because of the
difficulties in estimating the potential benefits, a combination of tangible and intangible compensation measures is
likely to be preferred to a financial payment.

After the realization of a pilot project, a decision has to be made whether the RFID project should be taken to the
next stage or terminated. The decision is based on an ex-post assessment of the costs and benefits of the pilot and an
updated cost-benefit forecast for the rollout. Due to the higher information value of this analysis, the uncertainty can
be reduced. Moreover, essential investments in hardware and software are already made during the pilot phase. The
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second benefit resulting from the pilot phase is the experience gained, which can be used to identify additional fields
of application. In the case of the service providers, the activities can be used to identify potential uses in their own
operations and as references to acquire new customers.

In the case of Gerry Weber, it is expected that the service providers will expand their own RFID activities and
become financially involved during the RFID run-up by investing in additional RFID equipment. That is why
tangible compensation measures will not be applied in the run-up phase. More likely intangible measures, such as
knowledge transfer, training courses and exclusive contract terms will be offered to the partners. Furthermore, Gerry
Weber will pay its service providers and producers extra money for RFID-related services, such as tagging and
information provision.

While pilot and run-up stages normally only last from some weeks up to a few months, the RFID system in
productive operation will usually be used for several years. There is a high probability that contracts with suppliers
and logistics service providers will to be renewed at some point after the system has gone operational. At that point,
compensations will also have to be renegotiated. By then, all partners have gained a sufficient level of understanding
of the costs and benefits associated with the use of the technology. Compensation measures can thus be agreed upon
based on the actual costs and benefits identified for each supply chain partner.

Theoretically, all types of compensation measures are applicable during the lifespan of an RFID application.
Monetary compensation for additional efforts related to RFID is no longer paid as a supplement, but is an inherent
part of the renewed supply or service agreement. As with any other contract renewal, suppliers might be faced with
demands for cost reduction by their customers. Suppliers should thus be able to derive maximum benefit from the
technology for their own operations to reduce dependency on compensation payments. Experience from the
presented and other cases suggests that initiators of the RFID application will reduce tangible compensation
measures once the system is operational. That is to say, extensions and maintenance of the RFID infrastructure have
to be covered by each supply chain partner.

Conclusions and Outlook

The benefit generated by a network technology, such as RFID, is related to the diffusion of the technology among
the participating partners. Often, the overall success of applications depends on the participation of a single player —
e.g. the supplier in the textile supply chain. For an economically reasonable decision, the benefits of each player
have to be higher than the costs of the technology deployment. Since the distribution of costs and benefits usually is
not economically equal, the necessity of redistribution arises.

Within this paper, the costs and benefits of an RFID deployment were discussed; moreover, the elements of a cost-
benefit sharing were presented. For the design of a cost-benefit sharing model influencing factors, such as the power
structure or the progress of the technology, have to be kept in mind. To assess costs and benefits, different analysis
tools can be used. Since the benefits of an RFID deployment are difficult to forecast, the reliability of ex-ante
calculation is low; hence, a cost-benefit analysis has to be conducted several times during the rollout. The rollout
should be structured into several phases — the pilot, the run-up and transition to productive operation. The design of
the cost-benefit sharing changes from phase to phase.

For compensation, different measures can be applied: financial payments, tangible and intangible measures. The
tangible measures include the provision of hardware and software. Potential intangible measures are, for example,
the assistance in site assessment and technology selection or the sharing of information. The analysis of the case
study has shown that, in the pilot phase, a combination of tangible and intangible measures are preferred. In the run-
up phase each partner has to contribute financially. In the productive operation, partners get paid for RFID-related
services and profit from intangible compensation measures.

These research findings are based on the analysis of a single case study and the experience of the authors gained
from several other RFID projects. In the next step, the results will be validated with a quantitative analysis.
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