7. Implementation for the Steel Industry

In order to aptly answer the question regarding the currently most
effective supply chain per commodity group, results were compiled
from the questionnaires. It is appropriate to give credence to the
statements disclosed regarding competition criteria. Proper
weighting regarding the frequency of competition criteria in addition
to the actively achieved improvements should also be granted. In this
way, a supply chain concept allocation can ensue, alongside the
support from current market conditions. Additionally, supply chain
management design according to commodity groups will be
developed, with an emphasis on the focal company. These variances
are expected, since there is no uniform supply chain definition point
to encompass all commodity groups. Finally, this section will delve
into the improvement potential in relation to profitability,
competitive capacity, processes and risks. This forms the basis for
additional development of future and potential opportunities for the

steel industry addressed in Chapter 8.

7.1. Answer Matrix

The answer matrix was designed on the basis of an evaluation
questionnaire. Therefore, using revamped graphs from Chapter 6
does not avail for this purpose, since they indicate a different degree
of detail. Not all companies that actively employ supply chain
management provided information concerning their realised

potentials. It was foreseeable that not all companies would respond
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to these questions, since they concerned their core area of activity.
The first commodity group evaluated is iron scrap. In most of the
steel companies that operate an electric arc furnace, this commodity

group, along with alloys, yields the strongest purchasing volumes.

Iron Scrap:

Ir$1provemer.1t Type Lean Flexible Consolidated Fast Own
rsnin-[i)(l)ﬁs) Used (in number of 2 1 1 1 1
Profitability(RoA) 1-10%
EBIT 11-20% 1-10% 1-10%
Delivery Capacity 1-10% 21-30%
Overall Lead Time 1-10% 21-30%
Material Costs 1-6% 1-6%
Storage Costs 1-10% 11-20% 11-20%
Quality Costs

Transport Costs 1-10%
Customer Complaints 1-10%

Tablel3:Supplychainpotentialsfor the iron scrap commodity group167

For the iron scrap commodity group, there are various supply chains
in operation and it is the group that ranks at the top of the lean
supply chain with the most mentions. However, in the flexible and
consolidated supply chain categories, there was no information

submitted for improvement potential. In terms of the scales for

167 Source: Own illustration
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improvement, the achieved results ranked at the lower end of

opportunities. The alloys commodity group fared similarly in this

ranking.

Alloys:
| in Type Lean Flexible Consolidated | Fast Own

mprovement

SC Typgs Used (in number 1 1 1 1
of mentions)
Profitability (RoA) 1-10%
EBIT 11-20% 1-10% 1-10%
Delivery Capacity 1-10% 21-30%
Overall Lead Time 1-10% 21-30%
Material Costs 1-6% 1-6%
Storage Costs 1-10% 11-20% | 11-20%
Quality Costs
Transport Costs 1-10%
Customer Complaints 1-10%

Table14:Supplychainpotentialsfor the alloys commodity group168

For the alloys commodity group, the lean supply chain was
immaterial. In fact, none of the companies use this type of supply
chain. The number of mentions also does not indicate any preference,

while the remaining supply chain types were mentioned with equal

168 Source: Own illustration

112



frequency. Electrodes had a slightly different outcome in terms of
types of supply chain, whereby the focal company is different than
for iron scrap and alloys. It is the same for refractory material.
Refractory material and electrodes are used for steel manufacturing
and also consumed during this process, and thereby do not reach the

final product stage.

Electrodes:

| . Type Lean Flexible | Consolidated | Fast Own

mprovement
SC Types Used (in number of

: 2 1 1

mentions)

Profitability (RoA) 1-10%
EBIT 11-20% 1-10% 1-10%
Delivery Capacity 1-10% 21-30%
Overall Lead Time 1-10% 21-30%
Material Costs 1-6% 1-6%

11-
-100 -200

Storage Costs 1-10% 20% 11-20%
Quality Costs

Transport Costs 1-10%
Customer Complaints 1-10%

Tablel5:Supplychainpotentials for the electrodes commodity group169

By virtue of number of mentions, one supply chain type was brought
to the forefront: the consolidated supply chain. In contrast to the

alloys commodity group, neither the lean supply chain nor the

169 Source: Own illustration
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flexible supply chain merited any mention. Owing to the fact that
they have the same focal company, it is to be expected that the
valuation for the refractory material commodity group is identical to

that of electrodes, since they fall under the same category.

Refractory material:

ain Type . .

Improvement Lean Flexible | Consolidated | Fast Own
SC Types Used (in number

; 2 1
of mentions)
Profitability (RoA)
EBIT 11-20% 1-10%
Delivery Capacity 1-10%
Overall Lead Time 1-10%
Material Costs 1-6%
Storage Costs 1-10% 11-20%
Quality Costs
Transport Costs
Customer Complaints 1-10%

Tablel6:Supplychainpotentials for the refractory material commodity group170

The above figure portrays a nearly identical image to that of the

electrodes commodity group. However, there is no mention of use of

170 Source: Own illustration
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one’s own supply chain, which means, in practice, a larger supply

chain gap exists than for that of the electrodes commodity group.

7.2.  SC Concept Classification

Supply chain concept classification is implemented on the basis of
the results achieved from the questionnaire. Deciding factors for
classification include the indicated potentials as well as the frequency
of mentions for the individual supply chain types per commodity
group. As demonstrated in the previous section, these vary greatly.
Since customer demands form a core element of supply chain
management, this element in the development of this paper
regarding competition criteria within the steel industry will be
included in this concept classification. The achieved improvements
are classified into the mentioned competition criteria, in order to
verify the greatest possible success. For this reason, the ideal variant

of the supply chain type is developed for each commodity group.

7.3.  Supply Chain Management Design

The SCOR model (Supply Chain Organisation Reference Model)
from the Supply Chain Council will be consulted as the basis for this
paper. It also served as the foundation for the questionnaire for the
various supply chain types. On account of its complexity, only this
portion of the value chain framework was deliberately selected. The
purviews of Customer Chain Operations Reference (CCOR) and

Design Chain Operations Reference (DCOR) were omitted. r

171 Cf. Bolstorff und Rosenbaum, 2012, p. 12-13
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However, several points are to be observed in the design of the
supply chain. Fundamentally, the supply chain strategy must
always be aligned with the company’s prevailing competition
strategy. The justification of its importance will be outlined in basic
detail as follows. A retailer wants to offer a large selection of
products. In order to do so in a cost-effective manner, he has decided
to keep his inventory as low as possible. In addition, he opts for the
cheapest transport company as well as the least expensive suppliers
due to cost pressures. It is inevitable that his chosen strategy will not
be a formula for success. From a selling perspective, the strategy of a
wide assortment poses a danger and from the purchasing point of
view, the cost optimisation is likewise at risk. As a result, the shelves
are empty from time to time. This example demonstrates a large
discrepancy in what is known as the strategic fit. The supply chain
strategy is not congruent with the company’s competition strategy.
In order to achieve this strategic fit, several points must be taken to
task. The competition strategy as well as all functional strategies
must be aligned to promote a coordinated overall strategy. To
successfully implement this strategy, three different functions within
the various functions within the company must structure their
processes and resources correspondingly. The performance objects
and potentials can be made available in an ample capacity. Finally,
the roles of each level as well as the design of the supply chain must
be coordinated. The objective is to support the supply chain

strategy. 12 Design of the supply chain for the four researched

172 Cf. Chopra und Meindl, 2014, p. 44-47
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commodity groups was based on competition criteria and their
frequency. These factors determine the competition strategy to which

the supply chain aligns itself.

7.3.1. Iron Scrap Supply Chain

The iron scrap supply chain had varying mentions in terms of supply
chain type. Nonetheless, the number of mentions as well as the
competition strategy of cost leadership speaks for themselves. The
lean supply chain type should be prioritised for iron scrap, since this
type yields the most mentions as well as the greatest potentials for
cost improvement. Case studies in the automotive industry cite the

lean supply chain as the ideal type.

Wholesale Retail
trade trade

Scrap Parts
collector supplier
System
supplier .-
Automotive lesale Retail
manufacturer trade <«
company dealer Module
| L s

Private
individuals

Figure 29: Supply chain illustration for iron scrap173

The figure illustrates a typical iron scrap supply chain, which
designates the automotive industry as the OEM (Original Equipment
Manufacturer). The favoured supply chain type, that is, the lean

173 Source: Own illustration
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supply chain, is characterised as integral and effective. By means of
customers’ decrease in willingness to wait, triggered by increasing
variety, the demand has become more volatile. The concept of time
to market has thus taken on a greater significance. These customer
and market factors constitute the requirements for the lean supply
chain type. Inevitably, this design also has repercussions for the
individual functions of a company. For procurement, this means a
concentration of suppliers and associated increase in the number of
system/module suppliers from the OEM perspective. In addition, the
segmentation of procurement logistics owing to high diversity of
variants and the related large number of components, as well as close
proximity to the OEMs by means of newly created industrial parks
plays a role. For planning, selecting this supply chain type means
construction of a chain encompassing the appropriate levels and
continuous production planning. Shorter order processing time must
be achieved through improved planning. To this end, approaches
such as just-in-time or just-in-sequence can be enacted. Diversity of
variants in designing individual vehicle models leads to complex
replanning processes over which control must be gained through an
appropriate dynamic change management. To successfully confront
and resolve these demanding planning goals, complete integration of
the entire supply chain is required.174 This approach also applies to

the steel industry.

174Cf. Corsten und Gabriel, 2004, p. 249-258
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7.3.2. Alloys Supply Chain

The outcome of the survey regarding supply chain type for the alloys
commodity group was surprising: no clear result could be
determined in regard to the number of mentions for supply chain
type. With the exception of the lean supply chain, which none of the
individuals surveyed deemed as important, all the other types
(flexible, consolidated, fast, and own) were classified the same.
Consequently, no distinguishing characteristic could be derived. Be
that as it may, the consolidated supply chain did not exhibit
improvement potential, and thus this type is no longer available for
further consideration. However, the flexible, fast and own supply
chain types remain for a subsequent study. The fast supply chain is
used in the consumer goods industry as a rule. The objective for this
type is to design a fast and reactive supply chain encompassing basic
products with short innovation cycles.175. For alloys, however, the
supply chain involves complex products whose form, composition
and availability can vary greatly. Innovation cycles are designed for
the long term, since sustainable change is not possible without
previous research. Comparatively, the flexible supply chain is
ascribed to the high tech industry. It is conceptualised for
dynamically fitted modular products with short innovation cycles.
This also means that they are subject to high rates of change and
must demonstrate a high diversity of variants.'”® In comparing these

characteristics with those for alloys, it must be pointed out that they

175Cf. Corsten und Gabriel, 2004, p. 277-288
176Cf. Corsten und Gabriel, 2004, p. 259-268

119



are diametrically opposed. Even in this instance, the supply chain
type allocation does not seem logical. Lastly, development of the
company’s own supply chain comes to the fore. This type is
optimally suited to the previous knowledge level for the alloys
commodity group. Since the lean supply chain type for the
automotive industry is typically not relevant among the surveyed
companies, it would be logical to modify this approach.
Consequently, this paper will use the own supply chain type for the

alloys commodity group.

Whole- Retail

sale trade trade
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Figure 30: Supply chain illustration for alloys!77
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The supply chain for alloys is identical up to tier 4 from the iron
scrap supply chain. However, from tier 5 it is specifically designed
on the basis of the alloys commodity group, from which the
gradation continues to tier 7. The steel industry is supplied by all
suppliers along the chain. This means that local and global traders
alike, as well as mine operators supply directly to the steel industry.
Large steel companies such as Arcelor Mittal even have their own

mine at their disposal.

177 Source: Own illustration

120



7.3.3. Electrodes Supply Chain

None of the participants mentioned the lean or flexible supply chain
type for the electrodes commodity group. However, own and fast
supply chain types were actively used, which also exhibited savings
potentials. The consolidated supply chain type received the most
mentions. This type is suitable for rather basic products with longer
innovations cycles. Increasing regulation prevails, customers are
becoming more demanding, rising costs are emerging and the
significance of supply chain management is underestimated.'’® This
portrait aptly depicts the situation of the electrodes market. Superior
quality is demanded at the lowest cost. Most producers are already
unable to cover the costs for manufacturing their products.
Additional services are only hesitantly introduced, which could offer
customers additional value and thereby reduce cost pressure on the
product. The company SGL Carbon GmbH will be cited as an
example, which uses its service product SGL Pro for customers with
a 4-level method with the support of Six Sigma (a management
system for processing improvement, statistical quality and
simultaneously a method of quality management) to examine all
influencing variables concerning electrodes. These developed
potential improvements are divided among the parties involved
according to a negotiated key. This means a win-win situation for all

concerned.

178 Cf. Corsten und Gabriel, 2004, p. 269-276
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Figure 31: Electrodes supply chain illustration e

A striking change for the electrodes commodity group is evident in
addition to the previously described commodity groups. This is not a
component of the end product as is the case for iron scrap and alloys.
The function of electrodes within the production process is to melt
iron scrap. These are electrically heated with a temperature of up to a
maximum of 3,600 °C in order to bring molten steel to 1,600 °C.
Electrodes are used up in the process, and what is not usable goes
through a recycling process. The steel industry can be supplied by all
levels of the supply chain, except for tier 4, which supplies raw
material for electrodes producers. However, this is dependent on the

current sourcing strategy.

7.3.4. Refractory material Supply Chain

Refractory material received the least amount of mentions of all the
surveyed commodity groups and thereby took last place in terms of
importance. Only 50% of the companies who use supply chain

management use it for the refractory material commodity group. As

179 Source: Own illustration
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a consequence, the diversity of the responses is greatly restricted and
tends to focus on the fast and consolidated supply chain type. The
consolidated supply chain type garnered the most mentions as well
as the greatest potential. As previously described in section 6.3.3., the
characteristics of this type also apply to refractory material. This type
of material requires a very elaborate and energy-intensive
production process. Innovation cycles are long by nature, since they
usually also involve significant investments. The base material
magnesite is mined in many countries around the world. Since it is a

natural product, there tends to be great differences in quality

Steel

Producer
Raw material Global
supplier traders

Figure 32: Refractory material supply chain illustration 180

company

The supply chain is again one level shorter than for the electrodes
commodity group. Since the number of producers is much lower
than for other commodity groups, there are virtually no local traders

in this supply chain. This also supports the fact that great product

180 Source: Own illustration
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knowledge is required in order to be in a trading position. From the
perspective of most steel workers, refractory material is qualitatively
the most sensitive product. Any errors made, whether at the
procurement stage or even while delivering a furnace, can unleash
massive repercussions. An error in the latter regard could lead to a
break in the furnace, which means that the hot steel would eat
through the entire furnace wall and subsequently leak. This is the
reason to aim for long-term partnerships between suppliers and
customers. It is the only means by which it can be guaranteed that, in
terms of quality, a continuous level of service remains intact and
existing risks can be reduced. Within this context, it is completely
logical to implement the consolidated supply chain type. Therefore,
this type will be used as the basis for the commodity group of

refractory material for further evaluation within this paper.

7.4. Increase in Profitability

Return on asset and the EBIT were ascribed to profitability from the
requested key indicators in the questionnaire. For EBIT (Earnings
before Interest and Taxes), earnings before interest and taxes were
identified. EBIT was not influenced by either financial or tax policy,
which proves to be a great advantage and can be compared to
companies with varying financing structures. Bl Return on assets
demonstrates prior effectiveness of capital expenditure in terms of
an investment object. RoA is an indicator of a company’s evaluation,
which reveals the profitability of the capital employed. Although

RoA is comparable with return on investment, the former is better

181 Cf. Pape, 2011, p. 258
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suited for conveying the company’s profitability by means of
settling the interest on borrowed capital. In German, RoA is referred
to as the return on total capital and is calculated as the outcome of

profit margin and capital turnover.152

itability Key
Indica Improvement inRoA Improvement inEBIT
Commodity Group
lean lean 11-20%
flexible flexible
Iron Scrap consolidated consolidated
fast fast 1-10%
own 1-10% own 1-10%
lean lean
flexible flexible 11-20%
Alloys consolidated consolidated
fast fast 1-10%
own 1-10% own 1-10%
lean lean
flexible flexible
Electrodes consolidated consolidated 11-20%
fast fast 1-10%
own 1-10% own 1-10%
lean lean
flexible flexible
Refractory material consolidated consolidated 11-20%
fast fast 1-10%
own own

Tablel7:Key indicators for increasingprofitabilitypercommodity group
andsupplychaintype™®®

182 Cf. Chopra und Meind]l, 2014, p. 71-72
183 Source: Own illustration
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The above table illustrates the achieved improvement potential from
using supply chain management in the area of profitability.
Improvement is demonstrated according to commodity group, key
indicator and supply chain type. Supply chain types marked
represent the favoured solutions according to commodity group. The
most responses were generated for the EBIT key figure. This key
indicator is widely distributed within most of the companies. By
contrast, the RoA is used less often. EBIT was able to achieve
improvements between 1-20% by using supply chain management,

while RoA reported an outcome of 1-10%.

7.5.Increase in Competitive Capacity

Responses from the survey regarding competition criteria in the steel
industry paint a vivid picture. The criterion of costs was the most
cited. This indicates that companies that have their costs under
control and also have ample measures on hand to improve costs can
be successful in the long term. Key indicators for competitive
capacity comprised material costs, storage costs, as well as transport
costs. These indicators make sense insofar as the flow of material can
be covered cost-effectively. Material is initially purchased, then

transported, and then stored before it is eventually used.
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ompetitive

Capecity
Material costs Storage costs Transport costs
Commodi
Groups
lean 1-6% lean 1-10% lean
flexible flexible flexible
Iron Scrap consolidated consolidated consolidated
fast fast 11-20% fast
own 1-6% own 11-20% own 1-10%
lean lean lean
flexible 1-6% flexible 1-10% flexible
Alloys consolidated consolidated consolidated
fast fast 11-20% fast
own 1-6% own 11-20% own 1-10%
lean lean lean
flexible flexible flexible
Electrodes consolidated 1-6% consolidated 1-10% consolidated
fast fast 11-20% fast
own 1-6% own 11-20% own 1-10%
lean lean lean
flexible flexible flexible
rii:‘i:;?ry consolidated | 1-6% | consolidated 1-10% | consolidated
fast fast 11-20% fast
own own own

Tablel8:Key indicators for increasingcompetitive capacity by commoditygroup

andsupplychaintypels+

Improvement in material costs was cited by all responding

companies at a rate of 1-6%. This suggests that while objectives can

be set for improvement, it is nonetheless not the primary focus.

However, there is a higher priority for storage costs, wherein there

was a spectrum of responses, of which the best rate of improvement

184 Source: Own illustration
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achieved was 11-20%. Supply chain management wields the most
influence on storage costs as a factor in competitive capacity. For the
criterion of transport costs, the response return was rather low: 1-
10% could be saved, which indicated a more favourable result than
for material costs. Ultimately, supply chain management is an

interesting lever with respect to competitive capacity.

7.6. Acceleration of Processes

Delivery reliability and flexibility are additional competition criteria
cited in the steel industry. They command third and fourth place
behind costs and price. Delivery capacity has a high value in the steel
industry. There are even companies whose profitability is controlled
by delivery deadlines. This means that the material ordered can only
be delivered once a profit margin previously determined by the
company has been achieved. Under certain circumstances, this could

lead to delays of several weeks or even months.
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ocess key
indisators
Delivery Capacity Overall Lean Time Quality Costs
Commodity
Group
lean 1-10% lean 1-10% lean
flexible flexible flexible
consolidated consolidated consolidated
lonieen fast fast fast
21- 21-
own own own
30% 30%
lean lean lean
flexible 1-10% flexible 1-10% flexible
consolidated consolidated consolidated
PllEs fast fast fast
21- 21-
own own own
30% 30%
lean lean lean
flexible flexible flexible
consolidated | 1-10% | consolidated | 1-10% | consolidated
Electrodes
fast fast fast
21- 21-
own own own
30% 30%
lean lean lean
flexible flexible flexible
Refractory material | consolidated | 1-10% | consolidated | 1-10% | consolidated
fast fast fast
own own own

Table19:Key indicators foracceleratingprocessesby commodity groupandsupplychaintypelss

Interestingly, implementing supply chain management did not yield
any reduction in quality costs. None of the companies surveyed
could make a statement to this effect. Conversely, delivery capacity

as well as overall cycle time demonstrated a certain potential. A

185 Source: Own illustration
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reduction of up to 30% is possible according to the selected supply
chain type for both key indicators. This is a very sound value and
sustainably supports the criteria of delivery reliability and flexibility.
Indeed, the choice of supply chain type plays a crucial role. For some
supply chain types, a value of “only” 1-10% improvement potential

is demonstrated, and for others it is as high as 21-30%.

7.7. Risk Minimisation

The issue of risk minimisation is growing in importance, which can
be attributed to an increasingly dynamic and complex economic
environment. There are risks that are difficult to control due to their
growing complexity. One such risk is product quality. Due to the
security of supply, new methods must be devised. In order to
maintain a competitive capacity, global raw materials are procured.
As a result, material is available and costs are curbed. However this
method can cause temporary quality problems, which are then
reflected by customer complaints. If complaints become more
frequent, a company runs the risk of sustainable damage to its
corporate image under the circumstances. Ultimately, contracts are

severed and customers look elsewhere for products and services.
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Risk minimisation
key indical
Commodity groups

Customer Complaints

Iron Scrap

lean

1-10%

flexible

consolidated

fast

own

Alloys

lean

flexible

1-10%

consolidated

fast

own

Electrodes

lean

flexible

consolidated

1-10%

fast

own

Refractory material

lean

flexible

consolidated

1-10%

fast

own

Table20:Key indicators forrisk minimisation bycommodity groupandsupplychaintypelse

The response from the questionnaire regarding reduction in
customer complaints was fairly week. This key indicator is certainly
measured in the majority of steel companies. Nevertheless,
implementing supply chain management only exercises a limited
influence on this vital key indicator. An improvement of 1-10% for

customer complaints also reflects the lowest value of the responses.

186 Source: Own illustration
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7.8. Summary of Results

The objective of this paper is to improve the competitive capacity
and profitability by means of implementing targeted supply chain
management in the steel industry. For this purpose, research
questions were defined, which allowed conclusions to be drawn
regarding the achievement of objectives on the basis of responses
received. For a methodical approach, a written expert survey was
selected, and then divided into two categories. Participants from the
first category were directly surveyed by the author of this paper,
which was possible due to a personal relationship and served as
verification for the survey’s feasibility. In the second category, 10-20
steel works worldwide were anonymously interviewed by means of
an electronic survey tool. In total, 36 questionnaires were sent in
German, English and Chinese. Fifteen completed questionnaires
were returned within the response deadline. It is a response rate of
41.67%, which demonstrates an estimable figure. There was also a
good response rate from companies in the various regions of the
world: 8 questionnaires were submitted by European steel works, 5
from Chinese steel works and 2 from American steel works. These
completed questionnaires facilitated a comparison of the regions. In
so doing, they provided the basis for answering the research

questions and these can be answered as follows.

There are many different supply chains in today’s steel industry.
Four commodity groups and their respective supply chains were
outlined for this paper. These groups comprise the iron scrap, alloys,

electrodes, and refractory material supply chain. Supply chain types
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used today could be developed from the answers from the survey,
namely, the lean, flexible, consolidated, and fast type, as well as a

company’s own supply chain designs.

It was also possible to determine the supply chain types for the
competition arena. These were developed using the number of
mentions per supply chain as well as the identified improvement
potential. The slender supply chain type was allocated to the iron
scrap supply chain. For alloys, the respective company’s own
creation was the most suitable, and for electrodes as well as

refractory material the consolidated type was assigned.

On the basis of the survey results, existing supply chain concepts can
be applied to 75% of the steel industry today. The concepts
introduced in this paper (lean, flexible, consolidated and fast) were

developed by the Supply Chain Council (SCOR model).

To the research question of whether it is possible to generate a
competitive capacity in the steel industry by implementing supply
chain management, the answer is a resounding , yes”. However, this

affirmation does not address the level of improvement potential.

The contribution supply chain management can proffer with respect
to competitive advantages in the steel industry, when all potentials
from survey responses are combined, is considerable. However, the
respective improvement potential for the individual key indicators is
found at the lower end of the predefined scale. Bearing these results
in mind, surveys from other literary sources in which the

potentials indicated are slightly higher are not verified.
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The survey used in the paper on the current status of supply chain
finance was restricted to the components of the cash conversion
cycle. In this instance, no uniform picture could be developed. There
were only compelling differences within Europe, since payment
performance in other countries such as Italy and Germany can be as

many as 60 days apart.

The question regarding which key indicator systems are available in
the steel industry could be answered: return on capital employed as
well as return on investment were predominantly utilised. Some
companies were still implementing the balanced scorecard within

the context of supply chain management to a lesser extent.

In summary, it can be maintained that on the basis of the rate of
response from the surveys, answers for the research questions could

be obtained, and could thereby fulfil the objective of this paper.
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