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ABSTRACT

Co-operation within value chain management is an important
and thoroughly discussed topic in strategic management and
logistics. But a detailed and quantified concept as a basis for
business simulation and decision support is still largely
missing. This is addressed on the basis of a business survey
on vertical co-operation. The results are used to create a
theoretical model on value chain management co-operation.
This model is supposed to show the optimal co-operation
intensity in order to maximize the total value chain profit.

1. INTRODUCTION

With different emphases most definitions of supply chain
management, efficient consumer response and vertical
marketing systems agree on the vertical co-operation aspect
within the value chain (e.g. Blanchard 2007, Peter and
Donelly 2004). The existing discussion about supply chain
management, efficient consumer response and vertical
marketing systems has often been led independently. In
business practice as well the concepts are often carried out
separately due to functional organization of firms. But value
chain management (VCM) is regarded as an integrating
concept (Al-Mudimigh et al. 2004, Blanchard 2007, Feller et
al. 2004, Gereffi et al. 2005, Kaeseler 2004, Kannegiesser
2008, Kannegiesser et al. 2009, Porter and Millar 2008,
Zentes et al. 2007). Therefore a holistic view of the value
chain shall be established. The added value of VCM in com-
parison to the other concepts is often difficult to understand,
especially for practitioners (Harbert 2009, McLarty 2003,
Schulz 2000). Therefore one objective of this research is to
discuss which areas VCM go beyond existing concepts
focusing on the co-operation aspect. This will be achieved by
reviewing field research results. Furthermore the results are
included into a theoretical simulation of VCM to gain further
insights.

2. VALUE CHAIN CO-OPERATION THEORY

Vertical co-operation is acknowledged to be a collaboration
between companies of different value adding steps in a value
chain (Bauer 2003). SCM, ECR and VMS have in common
their critical factor of success: They all strongly rely on
vertical co-operation in the value chain. Reasons and
objectives for vertical co-operation are multiple (Jespersen
and Skjett-Larsen, 2005, Kuhn and Hellingrath 2002, Porter
1985, Rushton et al. 2006, Wang et al. 2007). Karl and
Orwart (2000) list for instance “information availability,

information asymmetry, opportunistic behavior, yield
network benefits or the general increase of efficiency of
economic transactions” (p. 382) as reasons to engage in
vertical co-operation. However, since vertical co-operation is
discussed in different contexts, its objectives are often not
described in a concluding way (Hagenhoff 2008). In order to
understand co-operation as a factor of success better, it is
necessary to distinguish between different vertical co-
operations that are possible in the value chain and therefore
in VCM. Differences can be stated in the following areas
(Baader and Montanus 2008, Bahrami 2002, Bhutta et al.
2002, Busch and Dangelmaier 2004, Diller and Metz 2006,
Féarber 2007, Kuhn and Hellingrath 2002, Ngkkentved 2005,
Patnayakuni et al. 2006, Porter and Millar 2008, Rushton et
al. 2006, Semlinger 2006, Sydow 2006, Wang et al. 2007):
Co-operation scope: The number of co-operation partners
defines whether the co-operation is considered to be a
dyadic co-operation, which consists only of two partners,
or a small group co-operation with three to seven
partners. More than seven partners define a big group co-
operation. The co-operation access is distinguished into
an open and a closed co-operation. The former has no
restric-tions towards partners and timing whereas the
latter does not allow new co-operation partners to enter
after the co-operation kick-off. Depending on the geo-
graphical coverage one finds local, regional, national,
international and global co-operation. This is considered
to be the co-operation expansion. It seems important to
point out the difference between international and global
because they are often used as synonyms. Co-operation is
considered to be international when the partners
collaborate across national borders. A global co-
operation goes beyond that and can be regarded to be a
borderless co-operation operating worldwide.
Co-operation content: Vertical co-operation varies with
respect towards the co-operation content. The co-
operation content can be perceived by the end customer
as the total value chain output. The four 'P’ of the
marketing-mix are a good approach to structure co-
operation content. For example, co-operation for a
product development between a manufacturer and a
retailer will be regarded as product co-operation. Shared
pricing decisions within the value chain will be
considered as price co-operation.
Co-operation enabler: Enablers are often used referring to
the IT-technology. Depending on the IT-integration, co-
operations can act and react very different-ly.
Technology enables the management of “variability, risks
and exceptions more effectively” (Sabri and Shaikh
2010, p. 16). In the following, enabler will only consider
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technology enablers knowing that some researchers have

a broader understanding of enablers (Sabri and Shaikh

2010, pp. 14).
Therefore figure 1 depicts the co-operation differentiator in a
simplified way to give an overview. It implies the same
impact of all three differentiators on vertical co-operation.
On the basis of the value chain model by Porter the
following can be assumed for differentiators (Porter 1985).
The co-operation enabler and scope can be considered as the
secondary co-operation processes that support the primary
ones, which are summed up in the co-operation content. The
co-operation content is the output of a co-operation that can
be perceived by the end customers. It is assumed that within
the co-operation content there are four different intensity
degrees in a hierarchical set-up that are linked to the value-
added steps. Therefore the information flow (medium grey
arrow) concerning the content has to be on all steps as well.
However the decision-making (dark grey arrow) concerning

the co-operation content varies. The product is the output of
co-operation amongst all value chain partners concerning
e.g. time to market and quality. As the product co-operation
is often only concerned with one specific product the
decision-making is considered to be easier than the other
three co-operation contents. The place co-operation
encompasses all co-operation content that is related to
logistics and distribution. It can be assumed that not all value
chain partners have to decide on the place content like where
to sell the product. Even though this content is named place
it is considered that the product co-operation aspects are
included. A promotion co-operation includes even less value
chain partners in the decision-making. But it is obvious that
all value chain partners need to be informed of it e.g. in order
to adjust production to the increased demand. The last value-
adding steps have the best knowledge about the end
customer and therefore are responsible for the decision-
making concerning the price content.

conperation enabler (IT)

COOPCration scope

(expansion, access, munber of partners)

vallor chaim.

Figure 1: Co-operation in the Value Chain

3. BUSINESS PRACTICE SURVEY IN VCM
The research objective was a practical review regarding co-
operation in value chains by carrying out an evaluation of six
concept case on vertical co-operation. Three cases had been
based on SCM, ECR and VMS literature. Furthermore three
artificial concept cases had been given based on the co-
operation differentiators differing in their intensity.
Supply chain management: Seven companies in a value
chain cooperate globally. The value chain can be
designed via direct or indirect distribution. New
companies that offer value for the unique chain can
access the co-operation anytime. The co-operation
objective is the optimisation of logistics through co-
operative planning, forecasting and replenishment. In-
formation is exchanged electronically.
Low intensity concept (Low): A local co-operation
involves two companies that work in an indirect channel
of distribution. The co-operation is closed towards new
companies. The partners exchange relevant information

e.g. orders or demand changes. A special communication
tool is not in place.

Vertical marketing systems: Two companies have
installed a national co-operation in an indirect channel of
distribution. Their co-operation focus is a common
product development and introduction, recommended
retail prices, shared terms and conditions of delivery and
payment and common advertisement and promotion. The
co-operation is supported by 1T-solutions like a common
enterprise resource planning system.

Medium intensity concept (Med.): Four companies of
one value chain have founded an international co-
operation. The partners are open towards integrating new
partners into their co-operation. Co-operation focus is the
common product development and introduction, the
planning and execution of common promotion and the
conjoint planning of replenishment. The information
sharing of the partners takes place by using simple IT-
tools like excel spreadsheets to arrange and update
delivery dates.
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Efficient consumer response: Six companies of one value
chain cooperate on an international level. New co-
operation partners, who have a link to the value chain,
can access this co-operation anytime. The co-operation
contains a common product development including
designing individual products for one partner. Sales
promotions are commonly planned and executed. The
partners agree conjointly on the assortment. Common
sourcing aims at advantages like economies of scope.
The use of modern logistics practices like cross docking
is carried out to optimise replenishment. A common
controlling makes sure the planning and decision are
efficient. The partners use one common enterprise
resource planning system.
Maximum intensity concept (Max.): Co-operation
involves ten companies in a value chain. New co-
operation partners are admitted anytime. The partners
cooperate with regard to common product development,
including designing individual products for one partner
that can be sold as private labels. Pricing decisions are
taken together. Sales promotions are commonly planned
and executed. The partners agree conjointly on the
assortment. The use of modern logistics practices like
cross docking is carried out to optimise re-plenishment.
A common controlling makes sure the plan-ning and
decision are efficient. The partners use one common
enterprise resource planning system.
It is necessary to have evaluation criteria for the six concept
cases. Depending on the vertical co-operation, various
criteria can be found that pay respect to the uniqueness of
each concept. The following eight criteria have been chosen:
Implementation expenses: Vertical co-operation is highly
dependent on its implementation expenses. High
expenses for minor co-operation advantages are not
efficient. But co-operation cannot succeed if the co-
operation partners flinch from executing a proper im-

Q P
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Low interdependence nsk

plementation with the necessary expenses (Cline 2005,
Eriksson and Pesdmaa 2006).

Cost cutting potential: Vertical co-operation can be used
to cut costs in many ways. It can be achieved e.g. through
economies of scale or the access to know-how that can
increase efficiency (Daher et al. 2006; Kraege 1997).
Risk reduction: With vertical co-operation, risks can be
reduced for the co-operation partners, e.g. through
sharing the risk of an investment or diversification in the
competences (Kraege 1997).

Sales growth potential: Depending on the vertical co-
operation, it can imply sales growth because of access to
new markets or rounding off the product range through
economies of scope (Kraege 1997).

Innovation potential: Within vertical co-operation e.g.
technology transfer or common research can lead to an
increased innovation potential (Hagenhoff 2008).
Interdependence risk: In order to achieve the vertical co-
operation objectives, e.g. technology sharing, the vertical
co-operation is often long-term. To cut cooperative ties is
not easy and can be risky with subject to the
interdependence. It is important that the advantages of
the vertical co-operation justify the abandonment of
degrees of interdependence and independence.
Flexibility: With increasing uncertainty due to the
dynamics and the complexity of a firm’s environment the
need for flexibility grows. Cooperating can be a way to
gain flexibility (Eriksson and Pesdmaa 2006; Kraege
1997).

Service quality: Services that improve customer satisfac-
tion and loyalty are important differentiators and can be
used to gain competitive advantages. Vertical co-opera-
tion can help to increase the offer of services and their
quality.

B (pat culting poicntial
Serviee quality
B Sale: growth potential

" Lovw nnplemental ion s penses

Figure 2: Business Practice Survey Results

Altogether 34 professional experts had been chosen to take
part in the business practice survey. from March 2010. To
avoid distorted industry results, the experts have been chosen
from 16 different industries. When looking at the results,
cost cutting potential (17%) seems to be the most important
criterion in vertical co-operation followed by service quality
(16%) and sales growth potential (15%). Low
implementation expenses (12%) and flexibility (12%) as
well as risk reduction (10%) and innovation potential (10%)
are each regarded with the same importance. Low

interdependence risk (8%) is regarded to be of lowest
importance in vertical co-operation. The final score has been
received through multiplication of the importance factors
and the numerical value on the scale. As this result has no
numerical value, the results have been put into a ranking.
The medium intensity concept was the winning concept,
closely followed by the maximum intensity concept.
Looking at a criterion ranking the SCM concept was ranked
best on the most important criteria, cost cutting potential and
service quality, followed by the maximum intensity concept.
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4. VALUE CHAIN CO-OPERATION SIMULATION
Literature does today not provide a model for value chain
management regarding the co-operation aspect — though
there is a multitude of modeling approaches regarding
pricing and the connection to supply chain management in
general (e.g. Pfeifer and Carraway 2000, Kuhn and
Laakmann 2001, Transchel and Minner 2008, Gimpl-
Heersink et al. 2008, Hansen et al. 2008, Kimms and
Drechsel 2009). This quantitative model is supposed to give
the best co-operation intensity that maximizes the total value
chain profit, expressed as EBIT value for all companies in
the chain. The model starts with the following initial
situation: Co-operation in the value chain is already in place.
Concerning the scope we consider the vertical coopera-tion
to be a small group co-operation with international partners
that is closed for others. The content of the co-operation can
be related to the fields of product, place and promotion. So
far only simple IT-tools are used as enablers for the co-
operation. The value chain produces and sells 100,000 items
of a given product with an end customer price of 13 €. Total
procurement, operations, distribution and overhead costs for
three companies in the value chain amount to 1,200,000 €
with the basic assumption of an even distribution of these
variable costs depending on the number of items sold.
Therefore the EBIT in the starting situation would be
100,000 € without co-operation. In the aforementioned field
research eight criteria have been used. The following three
belong to the criteria that have been given the highest
importance by the experts. Cost cutting potential,
implementation cost and sales (earnings) growth potential
will be used in the following as well to evaluate co-operation
options with different intensities. The first criterion is
assumed to be variable costs in nature, i.e. providing for a
share of cost per item to be possibly reduced. The second
criterion addresses fixed costs in nature, assuming a fixed
cost investment e.g. in software or other company assets.
Because service quality can overlap with sales growth
potential, e.g. higher service quality might lead to higher
sales volumes, it will not be explicitly used in the model but
implicitly through sales growth potential.
The following restrictions apply to the newly designed
model (in the GAMS software, 23.5.2 WIN 19281.19383
VS8 x86/MS Windows version) for the question of the
optimal intensity of value chain co-operation:
As solving algorithm a basic linear programming
function was used. This inclines, that only one defined
decision parameter can be introduced in order to reach an
output solution in the objective function. Therefore only
one of the described co-operation differentiators can be
modeled at once. This model includes the differentiator
co-operation enabler.
As starting point a basic cost and earnings model (EBIT)
for three value chain stages with four process areas
(procurement, operations, distribution and overhead)
each was used.
The model assumes a single and static time slot without
further specification, as usual in business practice it could
be for example one year (business/calendar year). This
implies that investment and return schemes can-not be
outlined in detail, in this case we assume that invest
payment (fixed cost co-operation costs) occurs in the
same time period as payback.

The following parameters and variables have been used in

the model in order to implement the relevant quantities:
Parameter (scalar) p was used for the end product price
of this specific value chain; p was assumed to be 13 €.
Parameter (scalar) d was used for number of end product
sold by this specific value chain; d was assumed to be
100,000 items in the calculated time period.
Variable m was used to indicate the objective EBIT in €.
Variable e was used in order to model the decision option
of co-operation or non-co-operation regarding enablers (1
for co-operation, 0 for non-co-operation).
Variable f was used to represent the total fixed costs in
Euro incorporated by the co-operation proposal; this
value is a fixed input parameter with the given value of
100,000 €.
Variable o was used to indicate the co-operation
multiplicator regarding the variable total value chain
costs; in this example case it was assumed that this
variable could range from 0.95 (meaning a 5 percent cost
decrease induced by the co-operation proposal) to 1.00
(meaning 0 variable cost decrease due to non-co-
operation).
Variable g was used to indicate the co-operation
multiplicator regarding the total value chain earnings; in
this example case it was assumed that this variable could
range from 1.00 (meaning no earnings increase due to
non-co-operation) to 1.05 (meaning a 5 percent earnings
increase due to co-operation).
Variable v was used to represent the total variable costs
of all companies in the value chain in €.

The following functions have been used in order to allow for

the intended co-operation decision modeling:
First the fixed co-operation cost variable [f] is calculated
assuming a linear proportional equation multiplying the
decision variable [e] with the as-sumed fixed investment
costs of 100,000:

(1) f=e*100000

Second the cost reduction by the co-operation investment
is calculated in a first step by the cost saving percentage
indicated by the variable [0] simi-larly as linear function:

@) o= 0.95{0.05*(1—%}}

The second step uses this variable [0] in order to
calculate the total variable costs [v] in the value chain in
all three companies (index i) and all four cost areas
(index j) as a summation:

1]
(3) v= ZZc“*d *0
i=1 j=1
Third the potential earnings increase in the value chain

through the coop-eration proposal regarding enablers has
to be determined, represented by the variable [q]:

@) q:1.05—[0.05*(1—%)j

Fourth and last the value chain total EBIT represented by
the variable [m] is calculated by:

5) m=p*d*q-v-f
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The model provides a correct solution choosing the defined
higher co-operation level regarding enablers (decision
variable e = 1). Obviously this depends on the defined input
parameters as e.g. fixed investment costs. The increased
EBIT for the whole value chain amounts to 125,000 Euro.
Through expert input this research therefore established a
VCM model that reflects not only the theoretical state-of-
the-art but business practice as well. Though the model has
to be extended in crucial parts (non-linear solving algorithm
etc., see Tempelmeier et al. 2008, Wenzel et al. 2008, Farber
2007) it provides a basic structure to be used in research.
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