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Abstract. The purpose of this paper is to present results of applying
the Kraljic purchasing portfolio model at three Norwegian engineer-to-
order (ETO) companies. The case companies operate in different mar-
kets, deliver products of different levels of complexity, and apply different
organizational strategies, and differ in several other ways. The paper dis-
cusses the ways in which the case companies can develop their supplier
strategies based on the executed Kraljic analysis, while emphasizing the
importance of taking the companies’ distinctive features into considera-
tion..
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1 Introduction

Supply chain management is a central topic for ETO companies. Some of them
stick to own production, while others have outsourced manufacturing to lower-
cost countries. The ETO companies vary in size, production volumes, product
complexity, the markets they operate in, and in the ways their procurement,
production, and project management are organized. However, establishing ef-
fective strategies for different suppliers remains highly relevant for all of them.
In this paper we look at the three Norwegian ETO companies: two maritime
lifting equipment suppliers and one aluminum casting equipment supplier. All
three companies are participants in a research project supported by Norwegian
Research Council through the MAROFF program. Each case company has cat-
egorized its suppliers using the Kraljic purchasing portfolio model. This paper
presents the results of this work and discusses the ways in which the case com-
panies can develop their supplier strategies based on the executed analysis.

2 Theoretical Background

There are several different classes of manufacturing. It is common to separate
between make-to-stock (MTS), assemble-to-order (ATO), make-to-order (MTO),
and engineer-to-order (ETO) [1]. According to [2], the commonalities with ETO
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supply chains are that they operate in a project environment and that each
product is different.

Many of the frameworks for matching supply chains to the marketplace have
been organized around the concept of the “decoupling point”. The customer
order decoupling point is a stock holding point that separates the part of the
supply chain that responds directly to the customer from the part that uses
forecast planning. In ETO supply chains, the customer order decoupling point is
located at the design stage [2]. Another common feature of the ETO production
situation comes in the form of change orders, which change a feature that was
decided upon at contract execution. The capability to respond to these kinds of
orders is often a prerequisite for success for ETO companies [3]. An analysis of
20 construction projects by [4] shows that 27 percent of non-conformities were
related to the work of suppliers and sub-contractors. This indicates a high need
to establish good relationships with suppliers. According to [5], there has been an
increase in outsourcing by ETO companies, which makes supply chain manage-
ment strategically important because of the reliance upon suppliers. According
to [6], the most critical element of supply strategy is the company’s capacity to
handle various types of supplier relationships.

Several portfolio models have been developed for purchasing management,
including those of [7] and [8]. According to [9], portfolio models can be a tool for
management in organizing information and can be used to classify resources and
suppliers. If a portfolio model is regarded as an indicator of how to deal with
different suppliers, and as an eye-opener for a number of possible action plans,
it can provide useful inputs for supply chain decision makers. The matrix by [7]
was developed to find strategies regarding products and suppliers based on two
dimensions – profit impact and supply risk. The profit impact of a given supply
item can be defined in terms of the volume purchased, the percentage of total
purchase cost, or the impact on product quality or business growth. Supply risk
is assessed in terms of availability of the supply item, the number of suppliers,
competitive demand, make-or-buy opportunities, storage risks, and substitution
possibilities [7]. [8] used the same matrix, but different dimensions, namely “diffi-
culty of managing the purchasing situation” and “the strategic importance of the
purchase.” Based on these dimensions, the sup-pliers or components are placed
in one of the following categories: “non-critical,” “bottleneck,” “leverage,” or
“strategic.” The portfolios are visualized in Figure 1.

3 Research Methodology

The research methodology is a multiple case study research [10]. The data was
primarily collected through semi-structured interviews with the case companies’
representatives and analysis of secondary sources, such as information from the
companies’ ERP systems, their steering documents, etc. The methodology sug-
gested by Kraljic [7] was adjusted slightly, as described in paragraph 4.1 below,
and was used as a tool for performing supplier evaluation at the case companies.
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(a) Kraljic Matrix [7] (b) Portfolio Model [8]

Fig. 1. Portfolios according [7,8]

4 Analysis

4.1 Supplier Evaluation Procedure

Prior to the start of the supplier analysis at the case companies, separate meet-
ings of the researchers with representatives of each of the three case companies
were organized. At these meetings the researchers presented the Kraljic frame-
work [7] and a step-by-step procedure for performing the analysis. As originally
suggested by [7], two dimensions – ‘supply risk’ and ‘profit impact’ – were se-
lected as the matrix’s horizontal and vertical axes, respectively. A set of evalua-
tion criteria (with weights) was suggested for each of the dimensions (Table 1).

Table 1. Evaluation criteria with weights

Supply Risk Profit Impact

Product availability (20%) Economic impact (50%)
Number of potential suppliers (20%) Impact on end product quality (50%)
Switch costs (20%)
Consequence of delay (20%)
Competitive structure (20%)

The product availability criterion is related to the delivery lead time of an
item. Whether a product can be purchased in store or if it needs to be engi-
neered and produced will affect the supply risk of the particular item. Number
of potential suppliers is related to the number of suppliers that can supply the
particular item; whether there is an abundant amount of suppliers or only one
will affect the supply risk. The switch cost criterion is the cost of changing from
one supplier to another. Consequence of delay is related to whether a delay in
delivery of the item will affect the delivery of the final product. The competitive
structure criterion has been used to describe the supplier’s competitive position
in the supply market (“Is it a solid supplier that will survive in the market in the
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future?”). The evaluation criteria that were selected for the dimension profit im-
pact are economic impact and impact on end product quality. Economic impact
refers to the economic value of the purchase, while impact on end product quality
indicates the impact that the item has on the end product quality. The impact
can range from negligible to significant (influencing the quality and safety of the
final product).

The first step in the supplier evaluation was for each of the case companies
to create lists of their suppliers and supplied items. The companies were given
a choice between analyzing suppliers from a specific project or specific product
segment, or analyzing all of their suppliers.

The second step was to set a score for each item and/or supplier on each
evaluation criterion. The values of criteria could vary between 0 and 10. The
companies were given some freedom in the score setting, regarding what scale
to use, and how to assign specific scores to items and/or suppliers.

4.2 The Case Companies

Company A is a Norwegian producer of heavy lifting systems for the oil and gas
industry. It specializes in producing one-of-a-kind highly technical and complex
products. The products are usually engineered from scratch. Procurement is
usually handled by the engineers attached to the project. Production takes place
at various workshops around the world, usually the ones that are close to the
final customer.

Company B is another Norwegian producer of lifting maritime equipment
for the offshore oil and gas industry. It primarily produces cranes, in various
sizes and applications. The degree of engineering complexity varies over the
product line, but they mainly perform engineering based on already designed
products. The company has a purchasing department, which is responsible for
the procurement of components and fabrication for all projects. Company B
produces its products at a small number of workshops, with which it seeks to
establish close and long-lasting relationships.

Company C is a Norwegian producer of cast house solutions for the global
aluminium industry. The degree of engineering complexity varies, but the engi-
neering is usually performed based on the company’s existing product portfolio.
The company has a purchasing department that handles all procurement for the
projects. The company produces at several locations globally, but assembly and
testing are carried out at its facility in Norway.

4.3 Supplier Analysis – Company A

Company A chose to perform the analysis based on one particular project. In the
analysis, the company used the evaluation criteria with their respective weights
as provided in Table 1, except for one criterion, competitive structure, which
was substituted with criterion cooperativeness, referring to service availability
for the specific item and the response time from the supplier(s) of the item. The
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results of the categorization of the procured items in the project selected by
Company A are presented in Figure 2.

Fig. 2. Kraljic Matrix – Company A

4.4 Supplier Analysis – Company B

Company B chose to perform the analysis on a segment of products. It initially
created a list of the suppliers it used for this product segment. It chose to perform
the analysis based on suppliers and not items or product groups. The scoring of
the suppliers (for each supplier, for each criterion) was done by representatives
from the purchasing department. The scores were based on the purchasing de-
partment representatives’ experience and knowledge about the suppliers. These
representatives sometimes went back and changed the scores of some suppliers
after comparing with the scores of other suppliers. The results of the catego-
rization of the suppliers for a selected segment of Company B’s products are
presented in Figure 3 (note that, according to confidentiality requirements, the
suppliers’ names were substituted with the names of items they supply, so some
of the items may appear several times on the matrix).

4.5 Supplier Analysis – Company C

Company C chose to execute the supplier analysis based on the entire database
of its suppliers. The analysis was executed both on the item groups’ level and on
the supplier level. Like Company A, Company C used criterion cooperativeness
instead of competitive structure when evaluating supply risk. The results of the
categorization of Company B’s groups of purchased items on the Kraljic matrix
are presented in Figure 4.
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Fig. 3. Kraljic Matrix – Company B

Fig. 4. Kraljic Matrix – Company C

5 Towards New Supplier Strategies – Discussion

After completing the mapping of the procured item groups and/or suppliers
on the Kraljic matrix, the natural next step is to try to define strategies for
the supplies of the items categorized into the four groups: non-critical, leverage,
bottleneck, and strategic.

According to [8], the key term for products in the non-critical category is stan-
dardization, which implies having a supplier relationship that basically manages
itself. The focus must be on reducing administrative costs. For the products in
the bottleneck category, some sort of relationship with supplier should be es-
tablished, and cooperation in value analysis should be done in order to lower
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the cost of operations. For the products in the leverage category, it is important
to identify the value added of the purchase and leverage volume across product
lines and suppliers in order to lower the material costs. The goal is to create
mutual respect in the supplier relationship and communicate requirements fur-
ther into the future. For the products in the strategic category, it is important
to establish a close relationship with the supplier and to focus on early supplier
involvement and joint developments of products and services.

[11] suggested another way to establish new supplier strategies. They argued
that for each item group, two kinds of strategic directions could be distinguished:
(1) actions to hold the same positions in the matrix, and (2) actions to pursue
other positions in the matrix. A total of nine strategic directions were proposed:
(1) “Decomplex the product, find a new supplier” or (2) “Accept the dependence
on a supplier, assurance of supply” (bottleneck items); (3) “Pooling of require-
ments” or (4) “Individual ordering, efficient processing” (non-critical items); (5)
“Exploit buying power, maintain a partnership of convenience” or (6) “Develop
a strategic partnership” (leverage items); (7) “Maintain a strategic partnership”;
(8) “Accept a locked-in partnership” or (9) “Terminate a partnership, find a new
supplier” (strategic items) [11].

In the ETO setting, it is common not only for the end product to be cus-
tomized, but also for some of the components delivered by suppliers to be tai-
lored to the customers’ needs. In this respect, the level of detail of the component
specifications sent to the supplier is important. [9] distinguished between how
specifications should be developed for each item category in the Kraljic matrix.
In the non-critical category, specifications of products should follow an industry
standard. For leverage components, rough specifications should be developed
with parameters such as function, quality, cost, and system fit. The supplier
should be given the freedom to undertake further development and ultimate
sealing of these components. In the case of bottleneck components, the reduced
number of capable suppliers makes it necessary to have collaborative agreements
with them. Because of low strategic importance, the supplier can gain responsi-
bility for developing the components’ specifications. The buyer should then help
the supplier to standardize these components in order to reduce the costs in
the entire supply chain. In the case of strategic products, there is need for close
relationships with the suppliers and early or even continuous involvement.

The case companies are currently in the process of development of their
supplier strategies. In this process, the approach suggested by [11] was taken as
the starting point. However, it is clear that there is no one-size-fits-all approach
for ETO companies with regard to managing suppliers of the items categorized
into the four groups in the Kraljic matrix. Company A works mainly in the
“temporary supply chain” environment because their customers are spread all
over the world, and it is the company’s strategy to fabricate and assemble its
products close to the customers. This implies that a long-term strategy to build
relationships with suppliers is difficult. Companies B and C, on the other hand,
seek to build long-term relationships with their strategic suppliers, particularly
with their fabrication suppliers.
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6 Conclusion

This paper has presented an application of the Kraljic Matrix at three Norwegian
ETO companies. We have described the process of conducting the analysis and
presented the results of the analysis, and discussed possible methods to develop
strategic directions towards the supplier base. We can conclude that there is
no one-size-fits-all approach towards supplier strategies in the ETO setting, and
the companies’ distinctive features should always be taken into consideration.
The feedback received from the case companies points to the effectiveness of the
Kraljic approach as a tool for generation or development of supplier strategies.
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