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Abstract

In this paper we try to tackle following problems: How it is possible to combine theory
and practice in the Internet environment? How it is possible to combine fast technologi-
cal development and sound commercial progress? How it is possible to create a com-
mon view to small and medium size companies as well as to big international enter-
prises in Internet environment? To answer these questions we need a bridge between
theory and practice, i.e. a good methodology with practical methods. The result of our
theoretical research has revealed a new management methodology both for supply and
value chains.

1. Introduction

In many companies and especially in small and medium size companies e-business and
e-environment have been a problem in practice. People in small and medium size com-
panies have not had time enough to go through important technological aspects of the
Internet environment. They have not had time enough to think their companies' internal
and external business processes especially how to change them according to the new
requirements. On the EU-level there has been also a problem how to organize facts and
rules round this new technology and how forcefully should EU policy makers sell this
new technology to small and medium size companies (cf. Deeds-project objectives).
The question has been raised: What kind of policy is needed for this new Internet Busi-

ness Media?
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In this paper our aim is to construct a new theoretical framework to help both business-
men and policy-makers to manage this challenging new environment. The main idea is
to look at both supply chain and value chain from a systemic view and to create con-

structs, concepts and variables for managing purposes.

The basic idea of our methodology is described in the following Figure 1. We start with
different management theories and combine the new business environment with differ-

ent methods to the theoretical framework.

In the theoretical side we analyse both supply chain and value chain in detail, i.e. we
use management theories to find first main constructs and concepts, which are fixed to
supply and value chains. We then find out the main characteristics, parameters, vari-
ables and indicators, with which we can position the company position in supply and
value chains and find out the new paths for business change processes. The overall

metaphor we are using is "Digitizing Business Practice".
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Figure 1.1. Digitizing Business Practice
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2. Analysing Current Supply and Value Chain Management

In this study the supply and value chains are separated so that both concepts are dealt-with
and analyzed apart following in many ways Samuelsson's Systemic view (See figure 3.3).
On the theoretical level this course of action means that supply chain and value chain are
two different concepts that have to be studied separately. This research view is supported
by Porter’s (1985) and Cox’s (1996) descriptions of the supply and value chain (Figures
3.4 and 3.10). Porter (1985) stressed the managing of the value chain and supply chain in a
single separated part of the network. This focus was based on the view of competitive
advantage throughout the whole value system. Cox (1996) has developed more holistic
(network) view of supply and value chains (See also Hines figure 3.6.). The basic idea of
these views are that at the beginning of the supply and value chains the supply and
value for the customer both are 0 % and after the whole “value creating process” (at the
end of the supply chain and after all the companies’ value chains) the value for the
customer is 100% and the products/services are fully delivered. This, in turn, according
to Cox means that the company has to control its suppliers and their core competencies
continually, because the suppliers’ core competencies have to support the company’s own

core competencies (Cox 1997, cf. also Kidd 1994).
|

Theory of systems, chains, networks, etc.

(c.f. Hines)

*Focus: Supply chain and value chains

(c.f. Samuelsson)
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Figure 2.1. Theory of Systems, chains and networks
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As a result, we can conclude that the company should maximize its own value adding and
“minimize” number of suppliers. Thus it is able to control its own supply chain in a
holistic manner. The basic idea of these different descriptions is to find properties which
affect effective and efficient material, information, and capital (funds) flow between the

“lowest” supplier and end customer in the supply chain.

A detailed and separated examination of these two chains is important because it makes to
possible to find out the real properties behind the supply and value chains. After revealing
the properties it is possible to manage these chains and we can start to speak supply and

value chain management.

3 The Supply and Value Chains

3.1 The Supply Chain

For a company, the supply chain is normally a big and wide concept that describes the
means by which the company produces products or services to meet its customers’ needs.
It seems to play a key role in the modern efficient manufacturing concept. In most cases,
however, a total or full supply chain concept consists of several networked companies,
which all have the same basic objective: “to fully meet customer requirements”. (See eg.

Handfield and Nichols 1999, Hughes et al. 1999)

In the New Economy, information and information technology seem to drive the supply
chain to new requirements and dimensions (cf. Evans and Wurster 2000). To understand
these new demands in the supply chain and in supply chain management, it is important to
analyze the supply chain and supply chain management in detail. It is also important to
know what kind of elements the supply chain consists of and what are the main
characteristics with which it is possible to manage the supply chain in the best possible

way.
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To better understand the new trends in the supply chain it is good to go through the latest
definitions from the literature. Kalakota and Whinston (1997) define the new supply chain

as follows: “A supply chain is a collection of interdependent steps that, when followed
accomplish a certain objective such as meeting customer requirements”’. Aitken (1999)
defines the supply chain as: “A network of connected and interdependent organizations
mutually and co-operatively working together to control, manage and improve the flow of
materials and information from suppliers to end user.” Tan et al. (1998) describe the
supply chain in slightly different words: “A supply chain is a network of business units and
facilities that procure raw materials, transform them into intermediate goods and then

final products, and deliver the products to customers through a distribution system.’

Handfield and Nichols (1999), in turn, emphasize the importance of the material and

information flow so that the supply chain encompasses all activities associated with the
flow and transformation of goods from the raw materials stage (extraction), to the end user,
as well as the associated information flows. Material and information flow both up and
down the supply chain. Hughes et al. (1999) have highlighted different types of supply
chain. According to them, supply chains have to be examined in totally different ways in
different business situations. Saunders (1997) stresses the business strategy and

manufacturing views in the operational levels of the supply chain. Poirier and Reiter

(1996) concentrate optimization of the supply chain. The supply chain should be an error-
free, totally efficient network, from original supply to final consumption. Also the Supply
Chain Council’s SCOR-Model emphasises efficient optimization of the supply chain (see

http://www.supply-chain.org). The SCOR- Model itself is based on the standardized and
structured model. With the help of this model, the supply chain can be optimized to a

reference level by using information technology tools.

Each of the above mentioned definitions stresses that the supply chain consists of
interdependent organizations of suppliers and that the supply chain consists of different
business processes controlled by these organizations. It is therefore important to all
member companies of the supply chain to know how materials, services, and information
flow through the supply chain from the “lowest” supplier to the end customer in the most

efficient way. In many cases the supply chain seems to be a tool by the help of which a set
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of networked companies compete against another set of networked companies in a specific
market. It is therefore also important to understand how to manage the supply chain and

what it looks like.

On the basis of the above mentioned and other supply chain literature, the researchers
have picked up main features (characteristics) of supply chain to be used for purpose of
supply chain management. These properties roughly cover the general features of
current supply chain concepts but they do not define the supply chain concept in general
terms. With the help of these properties this study tries to describe the “mechanisms”
which further efficiency and effectiveness of the supply chain. In the classification
below some of the features are clearly overlapping and the differences between the
properties are not therefore absolutely clear. However, using these properties, a single

type of supply chain can be analyzed to find its own specific characteristics.

Comparison of the Features

The features were compared with Croom’s et al. “Content-oriented Criterion” (Croom
et al. 2000).

On the basis of a rough interpretation of Figure 3.1, the following could be said:

1. All of the researched and found features are presented in the content-oriented
criterion and as a result of this it is supposed that the features represent essential
characteristics of the supply chain. It is assumed that characteristics of the
supply chain can be managed using these thirteen different features.

2. The main goal of the content-oriented criterion is more in the transactions of the
supply chain.

3. The Chain Approach category seems to be better than the Network Approach if
added value will be the basis of study.
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Figure 3.1 The features of the Supply Chain
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Classification of Supply Chain Management

Our classification of supply chain management based mostly on business management and
decision-maker’s view. The aim of this view is to help decision-maker describe his/her
company’s current supply chain management in the company’s business context.
Moreover, the aim is help decision-maker to develop company’s supply chain
management. Our examination view is little bit different than “conventional” literature
view of supply chain management. For example, Saunders (1997) describes supply chain
management as containing different relationships between suppliers and as controlling
supplies in the supply chain. He also stresses that supply chain management does not form
company organizations. Monczaka et al. (1998) in turn see that a strategic view in supply
chain management is important. The chain has to contain elements that guarantee a fast
information flow between each of the member elements. The whole supply chain must
also be agile and flexible in order to compete effectively and to respond quickly to
changing customer demands. Kuglin (1998) has found that supply chain management
varies from one enterprise to another. His definition of supply chain management for a
manufacturer stresses the concept of extended enterprise, which means that a company
produces a product and/or service that is, low-cost of high-quality and delivered quickly to
the marketplace. In this way customer-centred supply chain management extends the
concept to cover the whole life cycle of the product and service, as well as customer
satisfaction. Taylor (1999) further combines logistics management and purchasing
management to the supply chain and Handfield and Nichols (1999) would like to create a

sustainable competitive advantage.

The different definitions and views of supply chain management mentioned above do not
cover all supply chain management descriptions. A final and overall description has not
yet been made. (see e.g. Croom et al. 2000, Saunders 1995, Cooper et al. 1997, Cox 1997)
However, they all give us a possibility to find important constructs behind supply chain
management. According to our analysis the impact of the supply chain management seems

to lie on two constructs: The Knowledge Level of the Supply Chain (Commercial
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Challenge) and the Utility Level of Technology in the Supply Chain (The Technological

Challenge). These constructs form the basis of our research dimensions.

The Knowledge level of the Supply Chain -construct describes the knowledge level in
the supply chain. If the knowledge level is high all the individual members of the supply
chain are conscious of their own position in the supply chain and they know how to add
value to the supply chain. A low level means that the member companies do not know or

understand the meaning of the supply chain concept (see Figure 3.2).

The Utility Level of Technology in the Supply Chain -construct describes what state
of technological readiness the members of the supply chain possess. If the level of
readiness is high, the use of IT between the members is formalized and structured (e.g.
extranet, EDI etc.). If the utility level is low a single member may possess good techno-
logical readiness but no uniform system or policy for the use of IT exists between the
various functions in the supply chain. By using these two constructs as factors, it was
possible to roughly classify supply chain management into four different management
categories, i.e. Functional Management, Information Network Management, Technical

Network Management, and Dynamic Network Management (see Figure 3.2).
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Figure 3.2 Classification of Supply Chain Management

Functional Management

Companies that follow Functional Management are companies that do not use long-term
contracts and do not like to build partnerships. This means that they do not co-operate with
other companies and that their business activities are mostly based on the “ad hoc” -
principle. These companies are not used to utilize IT in their normal external activities and

they do not belong to any formalized business network.

Information Network Management

According to our evaluation the Information Network Management area contains the
companies whose purchasing and supply chain management is already very well devel-
oped on the conceptual level. The companies have formed an active network, which has
clear and consistent objectives. Every member in the supply chain has a structured and
qualified position in the network, where all member companies know the needs of their
end customers. Moreover most agreements between different companies are based on
the “win-win” principle. In this area integrated use of IT is still low. Typically the com-
panies have their own IT systems, but they do not have special applications, e.g. EDI or

Extranet, to be used for horizontal and vertical integration in the supply chain.

10
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Technical Network Management

The companies which, in general, have a very well developed IT system, for example EDI,
Extranet and Internet, belongs to the Technical Network Management area. The com-
panies use IT to move their own business processes to another company but only tempo-
rarily. The companies do not commit themselves to the network or supply chain, so the

barrier to entrance into and exit from the supply chain or the network is low.

Dynamic Network Management

The demands of the Dynamic Network Management area come from the concepts of
extended enterprises and virtual supply chains. In the virtual supply chain companies have
organized material, information, product, service and funds flows for example according
the model of Cristopher (1998). The system creates a common information “highway”,
which the companies control by means of IT, i.e. with different EDI, Intranet, Extranet and
Internet applications. The relationship between different network members is based on
partnership, which in most cases is based on the “single sourcing”-principle. All members
have the same goal: to provide superior logistics, to erect barriers to entry for competitors
by means of the supply chain, and to satisfy customer needs. In several cases the compa-
nies have integrated their business processes and value chains to correspond to the supply
chain needs by means of IT. This type of supply chain management fulfils most of the

above mentioned general properties (c.f. Figure 3.1).
By using the above mentioned two constructs and four categories, it is now possible to find

a new challenge on supply chain management. This new potential area of supply chain

management is illustrated in Figure 3.3.

11
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Figure 3.3 Development of Supply Chain Management

The company reaches the Dynamic network management area in its supply chain man-
agement by adding knowledge, information, and utilizing of technology to the com-
pany’s purchasing and supply functions. As Figure 3.3 illustrates, both development

activities are needed and they should be in balance.

In the development process the above mentioned features should be utilized. The features
used are chosen so that they fit the company’s business situation in the best possible way.
It is important that the company forms a measurement system. With the aid of this meas-

urement system, the company can control the development process.

3.2 Value Chain

In general, value adding can be examined mainly through two different ways, which
have also functional as drivers of several different value chain concepts. In the first
case, the scope of examination focuses on the company itself. In the second case the
scope emphasises the company’s customers. The first view is based mostly on man-

agement accounting. Management accounting has the general value-added approach,

12
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which stresses the importance of companies knowing which activities add value to the
customer (Innes and Mitchell, 1995). It could also be said that management accounting
concentrates on a company’s capability to add value by transferring used resources and
invested capital to operating profit. Especially cost accounting, which concentrates on
the used recourses and handles added value in a product oriented way (see e.g. Horn-
gren and Foster, 1991). It examines how to allocate different costs to a product and how
different activities add value to the product. Economic value added (EVA) focuses on
the company’s capability to add value in the context of invested capital and the cost of
capital. Thus EVA is a residual income measure that subtracts the cost of capital from

the operating profits generated in the business (Stewart, 1991).

The second main examination method contains several different points of views. In the
supply chain view, if a company wants to be an active member of the supply chain, it must
add value either directly or indirectly to its end customers. In this case the main point is the
holistic view, where value is added to the whole level of the supply chain. This means that
single company must know the demands of the supply chain and how to satisfy these de-
mands. If the company’s added value is examined from the supply chain management
point of view, the company’s ability to add value to the whole supply chain is essential.
What is also essential is a single company’s ability to acquire value from its suppliers, and

the way it delivers added value further to its customers.

When the company adds value directly to the end customer, it is essential to know how to
create this value for the customer and what things affect and form the customer’s value
thinking (see e.g. Porter and Kramer (1999), Kim and Mauborne (1999)). Vandermerwe
(2000) also stresses that the value-adding processes should not contain value gaps or dis-
continuities. Day (1990) emphasizes value superiority, where customers take into account
perceived costs and perceived value. Barsky and Ellinger (2001) stress the role of reverse
logistics programs, which add value when goods need to be disposed of, returned, or ex-
changed. In these point of views the examination concentrates on the relationship between
company and its single customer or customers. So the goal of the company is to satisfying

holistic way its customers’ needs.

13
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In the New Economy view, the main point of value-adding processes is correct manage-
ment of information, which is an essential element when the company adds value for its
customer (cf. Evans and Wurster 2000). In this examination information, form of informa-
tion (bits), and information technology are the essential elements, with the help of which
the company adds value for its customers. Thus these elements also create new value add-

ing possibilities and capabilities for companies.

As mentioned above, different examination views of value adding have led to several dif-
ferent value chain concepts. This also means that value chain concepts, especially their
features, are needed more as well as new kinds of examination. The following chapters

will try to at least partially decrease the above mentioned examination needs.

Value Chain Definitions

In general a single company’s value adding is described by using the value chain con-
cept. The content of the value chain concept varies in several cases, but a very popular
value chain concept is Porter’s value chain. Porter (1998) describes the value chain: “4
company’s value chain is a system of independent activities, which are connected by
linkages. Linkages exist when the way in which one activity is performed affects the cost
or effectiveness of other activities.” Linkages’ role in the value chain is essential. They
illustrate how the single activity affects other activities, thus serving as an important

source of competitive advantage and value adding. (Porter, 1985)

Currently the development of IT, e.g. electronic commerce, and the development of dif-
ferent “isms” in manufacturing, like JIT and the agility-concept have led to a situation
where different companies have to integrate the horizontal and vertical components of
their own value chain more and more closely to the suppliers’ and customers’ value
chains (see e.g. Tuunainen 1999, Kidd 1995, Browne et al. 1996). As a result of these
different developments, the above mentioned linkages have become more and more

separate from the activities. This trend has led to several new value chain concepts. In

14
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the following we present ten different value chain concepts to find out the features of

the value chains in more detail.

Samuelson (1981) already presented twenty years ago a system, which separates inputs
into: information, material, and energy flows that go through an organization (Figure
3.3). The detailed system description is based on the Living Systems Theory (LST)
(Miller 1978) and on Samuelson’s own InformatiCom concept. In the system the
organization responds to information and material flows in a systematic way. The
organization’s inputs are past results, information, material and energy. The
organization converts inputs into outputs for customers and for its own internal
activities. Samuelson’s system shows how information is processed in different part
processes and how information is connected from input information to output
information. Moreover, the system contains the logistics aspect of the material flow,
which is clearly separated from the information flow. In the system is also described
how to the outer disciplines, i.e.

- Information — Communication
- Command — Control

- Maintenance — Support

- Operation — Production

form the general management concepts in an organization. With the help of these

disciplines, activities, linkages and operations are managed in the system (cf. Figure

3.3).

15
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Figure 3.3 Samuelson’s Systemic view with the Nineteen Critical

Subsystem Symbols (Samuelson 1981, p. 211)

Porter’s (1985, 1998) value chain, in turn, is based on the description of competitive
advantage, describing a value chain competing with another value chain (Figure 3.4).
With the help of the value chain concept companies can analyse and describe their
source of competitive advantage. Horizontally interdependent activities which produce
added value for the consumer, the costs of these activities and how these activities pro-
duce the profit margin for the company, are examined in a value chain analysis. The
value chain is divided into primary activities involved in the physical creation, sale, and
transfer of goods and services to the customer, and into support activities which provide
technology, personnel, and purchased inputs and which coordinate the primary activi-
ties. So to generate added value the company has to know how to add value to a cus-
tomer’s value chain and how to control costs. Cost management is based on the effec-
tiveness of the business process and on limiting the bargaining power of the suppliers.
In this concept a company can consist of several different value chains and the value
chains of the separate companies form the value system. We can say that Porter’s con-
cept deals with technology, especially information technology (IT), from a more static
point of view. In this concept IT is not separated into an activity of its own, but it is one

part of several support activities, which are used mainly to support primary activities.

16
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Porter has stressed that the Internet itself does not add value, but the Internet should be
integrated into the company’s value chain. Thus the Internet affects in several different

ways both primary activities and support activities. (Cf. Porter 2001)

Day (1990) describes the value chain as follows: “the value chain requires a
comparison of all the skills and resources the firm uses to perform each activity. In
practice, it is most useful for comparing relative cost position.” It has to fit the channel,
with whose help the company brings its products or services to the market. The channel
indicates customer needs (ensures access to the market) and controls the company’s
strategy. Moreover, it should be a link between the suppliers’ value chain and the
customers’ value chain. The channel consists of different activities, and every activity
should support the overall strategy of the business. Day's value chain is based on
Porter’s framework, but differs in one important respect: "marketing is highlighted as
an integrating general management function that ensures an external orientation to all

value creating activities” (Day 1990) (Figure 3.5).

17
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Hines’ (1994) value chain thinking is based on the lean, Just-in-Time (JIT) and target cost-

ing concepts (Figure 3.6). Competitive advantage is reached by integrating suppliers and

customers, which together form a different type of business process: they create a network

and partnerships. As a result of this, companies and their value chains are moving from a

company centred chain to a product centred chain.
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Fig. 3.6 The Integrated Materials Value Pipeline (Hines 1994, p. 49)
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We can say that Hines’ value chain concept differs in several different ways from the
above mentioned value chain. Its primary activities concentrate strongly on the focused
value of the product or service in its different stages, suggesting the main goal of the value
chain is to add value for consumer and customer. As a result of this, the outbound logistics
based on strongly different teams and teamwork and value chain have been “turned
around”. Moreover, in the secondary activities Hines emphasizes the different utilization
of concepts like transparent costing system, knowledge creation (HRM / training

/education), quality (TQM and kaizen).

Cronin (1995) has herself developed value chains and also followed Porter’s value chain
thinking (Figures 3.7 a, b and c). In Cronin’s value chain the processes are not, however,
dealt with horizontally and vertically. In this construction the value chain is more and more
based on the virtual principle. We can see that in this value chain new technological
developments in information technology are strongly changing companies’ business
processes. Companies’ internal and external relationships are handled by information
technology and companies’ business ideas and value adding are more and more based on
dynamic information technology. This trend has led to different value chain thinking,
where the value chain has been divided into three separate elements. These elements are
“inputs from supplier”, “internal operations”, and “customer relations”. In the “inputs from
supplier” element (c.f. Figure 3.7a) is emphasized how to help of the Internet can be
reduced the meanings of time and location. This means that the company can add value by
using the Internet its acquisition activities. For example, the company has the ability via
the Internet to find quickly (effective factor) the different suppliers for different purposes
(efficient factor).
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In the “internal operations” element (c.f. Figure 3.7b), a company’s value adding is based
on the effective sharing and acquiring of the information within the company. This is
based on the idea that the role of information is more and more important to a single
company, thus it is essential that companies can manage to acquire and share information
in the most effective way. By using the Internet, the company can with relatively low costs

share and acquire information at the global scale.

Internet Pricing De!lyery ./ Order Product
Capabilit and I'racking / S
P Y Ordering Online Inventory upport
Easy, efficient Faster Direct access
access turnaround 1o expertise
Benefits Information Improves
to constantly planning Interactive
Company updated
Not locked in Less Faster
to proprietary inventory problem
system stockpiled % resolution
Opportunities Lower cost of Faster, Improved
for obtaining more flexible reliability and
Advantage materials delivery performance

Fig. 3.7a Internet Value Chain: Inputs from Suppliers (Cronin 1995, p. 58)
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Internet Global R & D/ ) Location-
e o Collaboration / Sharing / Independent
Capability Connectivity Distributed Resources Work
Savings in Facilitates Flexible work
tele- business arrangements
communications partnerships and
Benefits joint ventures
to Improves Telecommuting
C connections to Shortens and contract
ompany business development employees
partners time
and customers Virtual teams
Disseminates based on
Promotes global resources more expertise, not
awareness L broadly \, qnon/
Opportunities \/
for International Flexibility and effectiveness Increased
in information-based -
Advantage reach activitics productivity

Fig. 3.7b Internet Value Chain: Internal Operations (Cronin 1995, p. 60)

Internet Marketing and Sales and Support and
. Product N Customer
Capability Research Distribution Feedback
Access to
Data for market Reaches new customer
research customers comments
on-line
Benefits Establishes Low cost
to consumer distribution More staff in
response to new method contact with
Company
products customers
Multiplies Immediate
Environmental contact points at response to
scanning ne incremental customer
cost problems
Opportunities _
for Increased Lower cost Enhanced
R customer
Advantage market share margins satisfaction

Fig. 3.7¢c Internet Value Chain: Customer Relations (Cronin 1995, p. 61)

The “customer relations” element (c.f. Figure 3.7¢) is based on the idea that utilizing direct
information from customers’ needs and attitudes adds value in companies. Direct informa-
tion from customers’ needs and attitudes are acquired with the help of the Internet. Infor-
mation of products and services distributed via the Internet (e.g. electronic catalogues) to
the markets. After this distribution, using the discussion groups and bulletin boards collects

customers’ views of these above mentioned products and services.

Cronin (1995) clearly brings different things to the value chain concept like
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*  Online inventory

*  Product support

*  Global connectivity

* Distributed recourses

* Internet capability

e Multiplies contact point at no incremental cost

Rayport and Sviokla (1995) have divided the value chain into two separate parts, which
they call the Physical Value Chain and the Virtual Value Chain (Figure 3.8). The first
part represents the “physical world market place” or “place value chain” and the second
part represents “market space” or the “space value chain”. This is also very close to
Samuelson’s ideas where material and information flows are separated. The physical
value chain consists of the physical world market place which mainly contains material
and components. Thus the product is the ending point of a set of value-adding processes
that occur in the physical world. The main principle of this part of the value chain is
close to Porter’s value chain. In the virtual value chain information itself is turning into
a critical factor in the creation process of competitive advantage in companies. Informa-
tion has to be used to create new knowledge, i.e. new value for the customer. In the
Rayport and Sviokla model companies adopt value-adding information processes in

three stages:

1. Visibility — Companies acquire the ability to see physical operations more effec-
tively by using information. This means that the information technology system is
used to co-ordinate activities in a company’s physical value chain. It is the basis of
the foundation for the virtual value chain. With the help of IT, it is then possible to
plan, execute, and evaluate results with greater precision and speed, i.e. with better
knowledge we get better results. (Rayport and Sviokla, 1995)

2. Mirroring Capability — Companies substitute virtual activities for physical, by be-
ginning to create a parallel value chain in the market space. The companies move a
number of value-adding activities from the marketplace to the market space. (Ray-
port and Sviokla, 1995)

3. New Customer Relationships — Companies deliver value to the customer in new
ways. They create value in the market space by using information technology. The
new relationships between a company and the customer is strongly based on using
information technology. This means that the part of products or services is in form of bits

and this kind of products or services are delivered by information technology. (Rayport and
Sviokla, 1995)
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Creating value (knowledge creation) in the virtual value chain involves a sequence of
five activities: gathering, organization, selection, synthesization, and distribution of in-
formation (c.f. also Samuelson 1981). By using these five activities, it is possible to cre-
ate a value matrix, with which companies can create new markets and new relationships

with existing markets.

Physical Value Chain

\[nbound\ProductloI\Outbound \Marketmg\ Sales \
/ 10g13tICSA)rocesses / logistics /

Virtual Value Chain

Building the Virtual Value Chain (Rayport and Sviokla, 1995, p. 39)

Physical Value Chain
Gather A A -
Organize _
Select .
Synthesize >
Distribute
New New New Virtual Value Chain

Markets Markets Markets

Value Matrix: Building Relationships (Rayport and Sviokla, 1995, p. 46)

Figure 3.8 Rayport’s and Sviokla’s Value Chain System
The reason why the value chain is divided into two separate value chains is that in both

value chains, information (market space) and material (physical world market place)

need to be managed in the most effective way. (c.f. also Samuelson 1981)
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Cokins’ (1996) new value chain thinking is based on the Activity Based Costing (ABC) —
concept (Figure 3.9). From input resources a company produces products or services and
generates costs for the company. The customers’ and suppliers’ needs are not observed and
calculated. In general, this kind of overall system demands a very highly advanced
information system. In most cases dynamic environment cost drivers require that
information is collected automatically. There is a need to develop an automatic system,

which collects cost information from the dynamic environment.

When activities are consumed by other activities, intermediate
cost drivers are used ro reassign those support costs.

Resources Resource costs
* Resource  *Intermediate  Final
cost activity
Support drivers cost
activitics drivers
‘ * Intermediate activity cost drivers reassign
each activity’s cumulative input cost plus its
. own COSL
Activities Material Produc} /. SFI vice
activities
i }
h 4 \ 4 4
Customer Infrastructure
Products . L
activities sustaining
A 4 \ 4 h 4

Price External customer / orders
(5

Fig. 3.9 Tracing Intermediate Costs to Customer (Cokins 1996, p. 93)

We can say that this kind of value chain thinking mainly consists of the following ele-
ments: activities, cost drivers, information management, and information technology.
The main points of this system are that by using a management accounting system
(mainly information technology) in a “holistic way” companies can effectively manage
information and its recourses. As a result of this, companies can achieve a competitive
advantage.

Cox’s (1996) value chain is founded on the idea that a company's environment changes
all the time and the company or value chain has internal and external boundaries, which
must adapt to the changing environment. These boundaries are usually constructed by

different contracts, with which firms try to keep costs to the minimum and to get maxi-
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mum efficacy in the changing business environment. The goal of the firm is cost effi-
ciency in its internal and external transactions along the whole value chain. The internal
functions must constitute a major part of the company's core competence (c.f. Hammel
and Prahalad 1996), and they must fit the company's overall goals. The company’s core
competence is then a significant part of the value chain and it affects the company’s po-
sition in the supply chain ("relational competence analysis") and in the markets. The
firm's value chain also consists of other activities and concepts that maintain Cox’s
“medium asset specificity, low asset specificity” activities and the company's network

and relationship with external partners.

Cox also stresses that at the beginning of the supply and value chains the value for the
customer is 0 % and after the whole “value creating process” (at the end of the supply
chain and after all the companies’ value chains) the value for the customer is 100 % and
the delivery is also 100 %. Cox clearly separates in this way these two chains, i.e. 1)
Supply Chain and 2) Value Chain and gives graphical presentations of how the supply

chain and value chain develop at separate times (Figure 3.10).
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Fig. 3.10 Strategic Procurement Management, the Firm and the Market (Cox 1996,

p. 67)

Ansari and Bell’s (1997) value chain consists of several active members (distributor,

supplier, the company’s own departments), which all have to add value (e.g. by bring-

ing in information, material, know-how) in the different phases of the value chain proc-

ess (Figures 3.11 and 3.12). These phases of the process are: the planning phase of

product strategy and profit plans, product concept and feasibility, product design and

development, production logistics and support. Every member has to have the ability to

add more value to the value chain and eliminate non-value-added activities in order to

reduce costs. The role and importance of an active member changes in the different

stages of the value chain process. Therefore it is important that every actor identifies its

own location and the position of the other actors in the value chain process. In order to

be realized, the value chain process requires that “extended enterprise” actors have to

behave like teams.
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The ultimate goal of the value chain process is to manage costs so that the targeted
margin will be achieved by the active members. This is achieved by managing customer
demand, by using technology effectively, by avoiding waste through using the right
processes, and by being conscious of the basic functions and principles of the dynamic
value chain. There is a value chain flow which transfers information from customers to
all members of the value chain. It is therefore also an important component in the target
costing system and the system needs to take into account the recycle function. Figure
3.11b shows that customers have a backward link with the service and support providers
while the product is in use and with recyclers when the product is to be disposed of. In
this value chain concepts have new elements like recyclers, service and support.
Recyclers stress value adding in a situation where the product is under use by its
customer. These elements can be a part of the market maker, or they may be separate
organizations. It is essential that each step and organization add value to the product.
Information transportation between all activities and between all members is an
essential component in the system. Information technology therefore acquires a very

special support activity if this kind of system is to be realized.

Suppliers / Extended Enterprise Role

" l
‘Technology applications Design ideas Design refinement Improve yields
Changes in use or taste Feasibility testing Standardized parts Substitute materials
“Criteria” shifts Standardized processes Improve repairs
Product Product Product Production
strategy concept design logistics
and and and and
profit plans feasibility development support

Fig. 3.11a Contributions of Value Chain to Target Costing (Ansari et al. 1997, p. 82)
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Service and
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arxe Distributor
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Fig. 3.11b A Typical Extended Enterprise (Ansari et al. 1997, p. 80)

™~

Cristopher’s (1998) value chain thinking is based on the concepts of the virtual supply
chain and the extended enterprise, where there is strong horizontal and vertical integration
(Figure 3.12). The goal of this value chain is to create maximum flexibility inside the
company. The chain requires an "intelligent" information system, flexible manufacturing
units, supplier partnerships, customers and, moreover, a flexible (virtual) organization. An
"intelligent" information system is achieved through global information networks that link
one end of the value chain to others. The system can be called an extended value chain or a
virtual value chain and it is valid in Internet, Extranet and Intranet applications.
Information technology is also an essential part in this value chain. Cristopher (1998) also
stresses the meaning of branding. The role of branding concentrates on a product, because
the extended enterprise is managed with the help of the product. Branding is an important
“value maker”, because extended enterprise “consists of” several different partners

(suppliers and customers) and thus branding is set to the partners’ common goals.

28



Vanharanta & Breite, Tanpere University of Technol ogy, 2003 29

Supplier’s ustomer’
value {nb.()l;,.n d Operations Branding ?stb;l;:sd value
chain OgIStICs gl chain

Fig. 3.12 The Extended Value Chain (Cristopher 1998, p. 271)

Features of the Value Chain

In general, as described in the previous chapters value chain concepts have been de-
scribed using many different methods and with many different properties. These ways
and properties cover the main features of current value chain concepts in literature. All
these characteristics can be further divided into categories based on internal and exter-
nal properties. With Internal properties we mean characteristics/features which add
value inside the value chain of companies or business processes i.e. the internal effec-
tivines and with external properties we meand characteristics which create and ex-
change value within the value chains i.e. the external effectivines. In this research which
is based on previous pages Internal properties have been analysed to confirm the fol-
lowing main value elements: 4bility to Manage Resource Allocation, Material Fluidity,
Information Fluidity, Utilization of Cost Management, Ability to Sustain Profit Margin,
Ability to Sustain Value Margin, Adaptability to External Changes, Utilization of In-
formation Technology, Networking Capability, Utilization of Internet, Accessibility to
Virtual Company Structure. External properties, in turn, according to the analyses, are
supported by the following main value elements: Integration Degree to the Supplier’s
Value Chain, Integration Degree to the Customer’s Value Chain, and Capability to

Adapt the Extended Enterprise Concept.

When we find out in this taxonomy some of the properties of these main value elements
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we find out that they are overlapping and the differences between properties are not
fully clear. However, using these elements, a single type of value chain can be analyzed

with fourteen specific characteristics.

Most of the researched properties contain some characteristics of technology, either di-
rectly or indirectly. Information technology particularly affects many properties. It
seems directly to affect the following properties: Accessibility to Virtual Company
Structure, Utilization of Information Technology, Utilization of the Internet, Adaptabil-
ity to External Changes, Capability to Adapt the Extended Enterprise Concept. Indi-
rectly, in turn, it seems to effect the following properties: Networking Capability, Effec-
tiveness of Information Fluidity, Integration Degree with the Supplier’s Value Chain,
and Integration Degree with the Customer’s Value Chain. The result of these percep-
tions is that information technology strongly effects the value chain concept and a com-
pany’s ability to add value to its organization. This also supports the general under-
standing that information, knowledge, and information technology especially effect a
company’s ability to add value. They are an essential part of a company’s main value

adding functions (see e.g. Earl 1989, Porter 1998 and 1985, Drucker 1998 and 1988).

Figure 3.13 illustrates how the different value chain concepts are comprised of these
properties. It can be seen from the figure that most of the different value concepts are
marked either fully (@) or partially (©) with these properties, which contain character-

istics of information technology. The marks used are described more accurately below:

® means that the value chain contains this property. The idea of this de-
scription is that value-adding in the value chain concept is strongly de-
pendent on this property.

© means that the value chain partially contains this property. The idea of
this description is that value-adding in the value chain concept is not pre-
sented clearly and this property is not emphasized.
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O means that the value chain does not contain this property. The idea of
this description is that this property is not seen to increase value to an or-
ganization or a customer.
There are ten different value chain concepts and in each of them information technology
plays a key role. Four value chains have this property fully in use and five value chains
have this property at least partially. Only one of these properties is not used at all. This

analysis reveals that information technology is very well embedded in the value chains.

The strategy of information technology is an important issue for a company. IT directly
affects classical production management characteristics like cost structure, flexibility,
quality, productivity, profitability etc. Companies also have to use information technology
in the most effective way to get the best possible results. They have to know how to
organize all of their IT activities. (Earl 1989) It is essential to know how IT systems are
implemented and what are the user’s (as a member of organization) and the company’s
business process requirements. Moreover, both users and companies have to know what

kind of potential IT has for their company.

As mentioned above, information technology is embedded in several different elements
of value chains. This also means that an active user, who operates with information
technology, should also be a considerable “value actor”. As a result of this it is very
likely that usability of information technology is also very important when companies
create value for their customers. This is not directly embedded in the researched value

chain concepts.
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Figure 3. The Features of the Value Chains
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Classification of Value Chain Management

In order to better understand value chain management, we have divided different value
chain management concepts into four different categories, which are based on the
features of the value chains presented. In Figure 3.14 the categories are arranged so that
they describe how the value chain concept supports the two main factors already
presented in the supply chain analysis, i.e. Utility Level of Technology, (The
Technology Challenge) and Utility Level of Knowledge (The Commercial Challenge)
From these dimensions we have created four classification categories: the “Static Value
Chain”, the “Virtual Value Chain”, the “Knowledge Focused Value Chain”, and the

“Dynamic Value Chain”.

High
g>’3 m Virtual Dynamic
Tg: Value Chain Value Chain
= Management Management
3
Gy
o
2
o .8
ig Static . Knowledge Focused
é 5 Value Chain Value Chain
5 ;2 Management Management
()
E .
Low -
Low High

Utility Level of Knowledge in Value Chain

Figure 3. Classification of Value Chain Management
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The Utility Level of Technology in the Value Chain indicates how well the described
value chain concept takes into account the technical connection to the supply chain. This
dimension illustrates technical connections to suppliers and customers. If the degree of
technical supply chain integration is high, the value chain concept allows and, indeed,
requires us to follow the changes of product specifications and to take into account
different suppliers and distributors through technological applications. If the degree of
technical supply chain integration is low, the value chain concept is usually part of the

company's normal activities and reflects mainly the company's internal functions.

The Utility Level of Knowledge indicates how sensitive the value chain is to changes in
knowledge level. If the knowledge level of the supply chain is high and also the ability to
explain the market is high, the value chain pulls information into the supply chain and
value chain members, in a proactive manner that indicates the market’s demands. If the
ability to explain the market is low it means that the value chain is passive to any change in

the market.

The Static Value Chain describes the company's state at a certain moment. Concepts are
usually functional descriptions of a company's activities, where the position of suppliers
and the relationship to retailers, distributors, and markets has not been taken into account.
The value chains which lie in this area usually concentrate their efforts mainly to the
following properties: utilization of cost management (7), ability to sustain profit
margin (8), ability to manage resource allocation (9), and ability to sustain value

margin (10).
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The area at the Knowledge Focused Value Chain contains a value chain concept which
usually concentrates only on a company but does not take into account the relationship to
suppliers. The market driven value chain strongly indicates market needs and thus this
concept takes into account the changes in the market and connects retailers, distributors
and end customers to the company. This type of value chain tries to cope with the
following properties: utilization of cost management (7), ability to sustain profit
margin (8), ability to manage resource allocation (9), ability to sustain value margin
(10), adaptability to external changes (11), and integration degree with customer’s

value chain (13).

The Virtual Value Chain, in turn, has a network viewpoint along with strong utilization
of information technology (IT). In this concept the main point is that the company’s value
chain is tightly connected to the supply chain. The goal of the strong relationship is to
produce material, information and knowledge for the market. Relationships between all
members of the chain are maintained with IT. Usually the concept does not indicate the
changes in the market, or how the customer’s needs will change in the future. In this area
the following value chain properties are important: accessibility to virtual company
structure (1) (is strongly supported), utilization of technology (3) (should be high),
utilization of cost management (7) (is applied), ability to sustain profit margin (8) (is
strong), ability to manage resource allocation (9) (is good), and ability to sustain value

margin (10) (is possible).

In the areca Dynamic Value Chain Management the company leaders are already
applying a concept which is usually based on the network viewpoint and strong utilization
of IT. The main point is that the value chain is part of the supply chain, and the value chain
has strong connections to other parts of the supply chain. Moreover, the concept has
structures that immediately indicate changes in the market. Those structures are based on
win-win principle contracts with customers and on the information flow from the
customers and the market. This type of value chain fulfils most of the above mentioned
important properties. By using these four areas, we have found a new trend of

development for value chain management (see Figure 3.15.).
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Figure 3. The New Trend in Value Chain Management

The main factors which affect this development consist of companies’ utilization of IT
and the above mentioned important company characteristics as well as the high utility
level of understanding the value chain. Dynamic value chain management is focused on
these characteristics. It seems that a high degree of technical supply chain integration is
not enough; companies also need a deep understanding of how to explain markets.
Technological skills are not enough either on their own. Managerial skills are also
needed to control technology and understand the relationships between people, com-

pany and technology by using the human focus.
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4. Conclusions

In this research we have studied two main flows in business: supply chain flow and
value chain flow. We have found general properties for both of these flows and can now
better understand their basic behaviour in business. The found properties can be used to

characterize business environment, its trends and movements.

By positioning a business with these characteristics it is possible to find out where the
business really is. It is also possible to find out the technological position of a company

and commercial potential of a company in a specific industrial sector and context.

The theoretical concept can be applied in all businesses, because in every business there
are supply chains and value chains to be managed. The latest research results indicate
that it is possible to find new ways to implement both the new Internet technology and

the commercial content to be fixed in the value and supply chains.

The following Figure 4.1 Digitizing Business Practice / An e-Business Construct de-
scribe very well the above-mentioned possibilities which the new technology can give
to the changing markets. We have to utilize the challenges at hand with the intellectual
capital we have. The new management methodology focuses to manage this important

human capital to digitize the business.
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Figure 4.1 Digitizing Business Practice / An e-Business Construct
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