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Abstract. As the recent industrial situation is characterized by a growing global competition, decreasing product life cycles
and increased levels of global outsourcing, among other challenges, the importance of supply chain integration between
companies and its suppliers has become a critical factor for their survival in the international market. The way on how they
arrange their supply networks to accomplish a flexible supply chain will define the future of modern enterprises. This arti-
cle aims to explore Supply Chain Management in the Lithuanian metallurgical industry. More precisely, it will be focused
on determining its supply chain and describing actual situation and relationships that affect it. Additionally, this paper
looks to analyze the possible improvements that could be made in order to make it more efficient. In addition, to get an
overview of the present supply chain in the metallurgical sector, a survey has been sent to a selection of metal-manufactur-
ing companies inside Lithuania. The conducted survey-questionnaire represents the empirical research base for this study.

Keywords: Supply Chain Management, metallurgical industry, Supply Chain integration, Lithuanian metallurgical sector,

strategic collaboration, and manufacturing.

Introduction

All companies must meet a series of procedures in order
to offer to a final consumer, not only the end product or
service but also the satisfaction they wish to obtain. Cus-
tomer demand is getting stricter, however, more compa-
nies work side by side with others through a very com-
plicated logistic process in order to give the consumers
everything they need within range.

The metallurgical industry encompasses a great variety
of activities that go from iron melting (foundry) to trans-
formation and welding, or surface heat treatment. There
can be divided into two main production operations: pri-
mary and secondary metallurgy. The first one aims at the
production of metal through ore minerals both ferrous
and nonferrous by extraction (mining). Secondary refers
to the production of metal using ingots and recovery of
metal from scrap and salvage.

Nowadays the biggest producer of iron and steel is
China, which in 2015 had an accumulated production
of 691.415,00 thousand tones (World Steel Association,
2017). Due to its geography, Lithuania is not considered
as an ore metal producer, but the metal recovery industry
is present by companies who recycle these materials. Ob-

taining raw materials from recycling scrap metal is one
of the most important activities in the industry; only in
2016, it is estimated that 600 million tons were recycled
worldwide (World Steel Association, 2017).

As can be seen, the metallurgical sector is a very wide
and complicated one, for this reason, this study will only
focus on the supply of structural steel and general engineer-
ing steel, which is the most common and used type of steel
that construction industry, automotive industry, heavy ma-
chinery industry, etc. consume for their specific purposes.

1. Supply Chain Management and Supply Chain
integration background

The correct managing of supply chains is a topic that has
been drawing a lot of interest in recent years. Its origins
come from pure logistics, but it has rapidly converted
into an integrative vision of processes, direct and indirect.
Overall, SCM can be defined as a process of integrating a
chain of entities (such as suppliers, manufacturers, ware-
houses, and retailers) in a way which guarantees the pro-
duction and distribution of goods in the right quantities
and at the right time, while minimizing costs and satisfying
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customers (Magsood, Petri, & Yohanes, 2013).

The reason for this interest lies because of the ad-
vantages it offers to companies that have a proper man-
agement of all involved links in a supply chain, it can
improve the competitiveness of companies and give
them a crucial advantage to resist the constant changes
in the industrial world. Between these challenges, the
next could be emphasized:

- Competition and globalization of markets.

- Availability and constant increasing offer of products

and brands.

- Customer demand on a more personalized manage-
ment of their requirements and problems.

- Increasing sensibility from society towards social re-
sponsibility and environmental protection policies to
companies.

Although the interest in this topic originates in the
mid-1990s as companies started to become more aware
of the importance of integrating their suppliers in the pro-
cess of new product development (Feng, Linyan, & Zhang,
2010) the study of the effects of the integration of sup-
pliers and customers about the capacity of companies to
generate greater value and improve its business results are
still developing. Supplier involvement in new product de-
velopment (NPD) is essential, therefore, because suppliers
have specific product and process capabilities, which are
critical as products are becoming more and more complex
(Johnsen, 2009). On the one hand, the dimensions that
make up the concept of SCI (Flynn, Huo, & Zhao, 2010).
On the other, the shortage of a terminology common and
shared about concept meaning such as integration, col-
laboration, cooperation, and alliances has led to the lack
of congruence between studies that analyze the relation-
ship between integration and results business (Kim, 2013).

2. SCM in the metallurgical sector: theoretical
framework

Nowadays the metallurgical industry faces various chal-
lenges such as variable economies, uncertainty in oil and
gas prices, green production dilemmas, shrinkage in the
global market, etc. that directly affect the way the supply
chain behaves from the producer of raw materials until the
product reaches end customer.

As mentioned before, Lithuania is not considered as
a raw material producer in this sector, instead, the coun-
try imports raw materials to transform them into new
products such as pre-fabricated structural components
for building or civil engineering, aluminum frames and
thresholds for doors and windows, wire of iron or non-
alloy steel, chassis components for automotive industry
etc. (Statistics Lithuania, 2018) Only in 2015, Lithuanian
Railways reported that 20.61 million tonnes of imported
freight were transported, and from those imported goods
10% were ferrous metals (Lithuanian Railways, 2017). In
the whole European Union, also in 2015, a total of 544,712
thousand tonnes of ferrous and non-ferrous goods were
transported (EUROSTAT, 2018).

It is important to realize that in order to maintain a
competitive domestic manufacturing industry, it is neces-
sary to rely on a healthy and vigorous supply chain. Is no
secret that global market conditions are not at their best
right now with constant variation of gas prices and market
uncertainty. These problems demand the current SCM to
improve and become a key component for the continu-
ance or prosperity of the industry and all business and job
positions that depend on it.

By analyzing which strategies are being used within
the current supply chain, such as: Buy to order, Make to
order, Assemble to order, Make to stock, Ship to stock
(Neylor, Mohamed, & Berry, 1999). We can then define
the proper supply chain model for the manufacturing in-
dustry or re-engineer the current one. Furthermore, no
model would work if the industry lacks agility to read the
market information and adapt to the current problems of
the global trade. It is necessary that manufacturers stop
looking at each involved operations of their products as
a seclusion process, but instead they must look every op-
eration as part of the supply chain. A recent example of
miss adaptation to the market is the South Korean Han-
jin Shipping Company which now faces bankruptcy and
their cargo is stranded all over the world with more than
5 million tonnes of cargo that is not going to reach their
final customers on time, or at all (Stewart, 2016). This
tragedy started after the world 2008 financial crisis which
at the time slowed down trade and decreased freight rates.
Hence, this example shows the importance of looking at
every step of the supply chain and being aware of the situ-
ations of all industries involved in the process.

Other issues affecting the links of the metallurgical
supply chain are global environmental problems. Al-
though the most efficient steel companies have reduced
their energy consumption per ton of steel produced by
60% since 1960 (World Steel Association, 2017), it is still
one of the major industries with the most energy con-
sumption in the world. The most notorious way to look
how this affects it is through the automotive industry. As
the world aims to be less reliant on fossil fuels, this forces
the automakers to look for innovative new materials that
are both lightweight and resistant. Hence, the thickness of
metal sheets for automobile parts is being reduced; fur-
thermore, competing materials like aluminum alloys and
plastics are replacing the steel components (Seetharaman,
2005). In addition to this, there are more risks that could
affect the current metallurgical supply chain (Wicher,
Lenort, & Krausova, 2012), such as:

- Globalization.

- Outsourcing.

- Lean processes.

- Centralization.

- IT dependence.

- Complex product and service.
- Deficit of information.

- Specialized factories.

- Volatility of demand.

- Technological innovations.
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3. Research methodology

A computer-based questionnaire was used in order to get
the most quantity of responses as possible since it offers
several advantages such as rapid collection, simple to use
(allows a quick selection of multiple answers), inexpensive
to administer or free and high reliability. A total of 29
questions were included in four different sections (in Eng-
lish and Lithuanian language): basic information; supplier
and customer relationship; performance, metrics and im-
provement methodologies; and future perspectives (Figure
1). The questionnaire was sent to a series of manufactur-
ing companies in which metals (ferrous and non-ferrous)
are used as raw materials in some part of their processes.

4. Analysis of empirical research

Nowadays markets follow the globalization trend which
involves an increasing need to outsource many processes
in order to cut operational costs, as well as merging of big
companies to gain more presence in the markets around
the world, all this has put a lot of pressure on supply chain
systems since customer demand patterns have become in-
creasingly complex and very dynamic. This survey tries to
highlight the problematic signs or risk that exist within the
metallurgical industry and its supply chain links.

With regards of outsourcing, companies must make
the decision whether to integrate partners into their sup-
ply chain from a strategic point of view that would involve
long-term production for entire production lines or by

Objective development
The objective of this survey is to know the current status of
the metallurgical supply chain network in Lithuania and to spot
risks and problematics between the links that keep it together. In
addition, these risks and problematics will give us an insight of
what possible solutions could be implemented.

\ 4

Identifying the target group
Lithuanian companies, mainly in the manufacturing sector

U

Administration plan
Surveys will be sent via mail to all different selected
companies, The responses will be gathered using Google® forms

o

List of questions
The survey consists of 29 questions related to supply chain
management divided into four sections: Basic information,
suppliers & customer relationship, Performance, metrics &
improvement methodologies and future perspectives

Data collection
The expectations of response rates are 70-80%. The data will
be collected on the Google® Forms platform for later analysis.

\

Analyzing Results
All information obtained will be analyzed using Excel
software, in order to get a more descriptive results

U

Findings and possible solutions
Findings will be used to develop new solutions, refresh
existing services, focus on developing new activities within the
supply chain network and more

Figure 1. Methodology stages (source: prepared by the author)

tactical decision using only mid-term agreements of sub-
contracting only a few processes. It can be observed that
Lithuanian companies are also following the outsourcing
trend since 67.7% answered that they do outsource at least
one of their processes (Figure 2).

On the other hand, making sure you have a con-
sistent supply of the right products in the right place,
at the right time is a challenge for any company. This
is because each supplier has their own way of doing
business, for this reason, is very important to make
good and clear agreements that could work for both
sides since the goal is to rely on suppliers to drive down
costs, improve profit margins and enhance product
quality and flow. With this said, we can observe that
two main points that are being problematic for com-
panies in Lithuania when dealing with their suppliers:
Cost and delivery times (Figure 3).

One possible reason why there are these problematic
issues between companies and their suppliers might be
because 66% of the respondents answered that they don't
have a feedback program between them and their suppli-
ers (Figure 4). This can be a key solution for optimizing
the performance of your existing suppliers and ensuring
successful on-going receipt of the services purchased.

The ability to generate competitiveness is derived
from the way in which companies perform their multiple
and diverse processes and activities. Process outsourc-
ing, the internationalization or adjusted production are,
among others, some of the business strategies that drive

Figure 2. Percentage of companies that outsourcing
methods (source: prepared by the author)

No. of Respanses

Delivery Times, Cost GCapacity, Cost Quality, Gost, Cost, Delivery Delivery Times
Continuity Delivery Times Times

Common issues when dealing with suppliers

Figure 3. Common problems that companies face with their
suppliers (source: prepared by the author)
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companies towards greater dependence on its suppliers
and customers. Hence, some manufacturers have built
close partnerships with their suppliers to gain a competi-
tive advantage. Specifically, lean manufacturers have suc-
ceeded in reducing production costs through cooperation
with their suppliers (Lida, 2012). Among the priorities
for local companies which seek a better advantage over
its competitors is to be able to reduce operating costs and
improve the quality of their products/services (Figure 5).

The importance of having quality checks along the
entire production process is something that cannot be
undervalued since by implementing these measures com-
panies can guarantee that their products and/or services
are being delivered according to specifications. Therefore,
quality control (QC) becomes an essential part of a suc-
cessful SCM by measuring factors such as product quality,
delivery times, information quality, customer satisfaction,
leadership, etc. (Jraisat & Sawalha, 2013). Knowing this,
local companies show that they also have implemented
QC along its SC, since 75% of them answered that QC is
built inside their system (Figure 6).

In the section for future perspectives, one of the main
challenging points for supply chains in the future will be
the lack of qualified labor. This is a real issue in Lithuania
since it’s loosing highly skilled workers every year due to
emigration. Only in 2016, Eurostat reported that 50,333
men and women in total, left the country. But also another
challenge worrying the local metal manufacturers is the
bigger pressure from global competition (Figure 7). Lithu-

No

o 5 10 15 20 25

No. of Responses

Figure 4. Percentage of companies that use a feedback
program between them and their suppliers
(source: prepared by the author)
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Figure 5. Top priorities of SCM for companies (source:
prepared by the author)

Corrections occur after...

Part of the supply chain

Figure 6. Percentage of companies who have
implemented QC within its supply chain processes
(source: prepared by the author)

..............

[

Figure 7. Major future challenges concerning companies
(source: prepared by the author)

anian metal-manufacturers are faced with a challenge of
becoming more competitive in order to offer their prod-
ucts in other markets worldwide, this is due to the limited
market that it exists locally.

5. Pending solutions and suggestions

- Coordination and collaboration in SCM

As mentioned before, SC involves all enterprises that
participate in the production, handling, storage, transpor-
tation, distribution and commercialization of a product
and their components. Within SC we have many partici-
pants such as suppliers, manufacturers, wholesalers, dis-
tributors, transporters, clients, and consumers. Given that
synchronization is key to define the chain’s costs and its
capacity to deliver products and services with a differential
value to its customers, collaboration between the many
participants in SC is one of the most critical strategies for
the success of it as a whole.

Whenever we think on coordination and collabora-
tion, nowadays the first thing that comes to our minds
is a link through Information Technologies (IT), because
the software and technology have been improving rapidly
throughout recent years. If we can make systems to “talk
to each other”, then all companies would be connected
and could easily collaborate in order to get mutual ben-
efits and thus, add more value for their customers (Figure
8). This might sound like the perfect strategy, but without
the human touch and the adequate organizational link be-
tween partner companies (customer-supplier), it will be
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difficult to achieve positive results for improving the cur-
rent SC. Supply chain collaboration, such as information
sharing, collaborative forecasting, and joint new product
development can be a source of strategic advantage (Wen
Guang & Zhiyong, 2015).

Technology here plays an important role in SC inte-
gration, but the most important part is played by human
interaction from both sides. Basically sharing knowledge
and information between participants in the field of:

- Innovation-New product development.

- Special promotions for consumers.

- Future demand forecasts.

- Inventory status (finished goods and/or components).

— Capacity plans and-or production programs.

- Forecast-Production estimates.

— Share installations-warehouse- transportation- etc.

Since sharing valuable information is a sensitive issue
for many companies, uncertainty is important when try-
ing to implement a collaborative SC scenario. This sensi-
tive information might be used for some companies to
get better deals or to exploit its partners’ weaknesses in
order to gain a better position in the market. Anticipating
that supply chain partners may behave opportunistically
by exploding their relationship-specific investments and
their strategic information, firms will be indisposed to
make relationship-specific investments on supply chain
collaboration and share strategic information with their
supply chain partners (Wen Guang & Zhiyong, 2015)

- Increase customer satisfaction

Nowadays in all markets due to globalization, there are
some fundamental factors for success within the organi-
zations and the quality of products or services they offer.
There are tendencies worldwide, in which customer be-
come more demanding with quality, price, delivery times
etc. and this has to be present in all organizations in order
to boost continuous improvement so that they can achieve
the client’s satisfaction and in return, the organizations get
a better profit from their sales. Customer satisfaction can
be achieved by obtaining the necessary quality certifica-
tions for the products and/or services they offer, also with
feedback programs in order to get detailed information of
the client’s expectative, continuous auditing, etc.

- Application of newest Information Technologies

Organizations have invested a lot of resources in
terms of money, people and time in order to automate
their processes through the implementation of different
information systems. Internet, as a global network, pre-
sents a great opportunity for automation of supply chain
processes and providing real-time information across
different supply network nodes. Internet al.o provides
room for cost reduction and increased productivity by
identifying places for process improvement (Samson,
2011).

SCM is one of the main consumers of IT software
programs and internet since the trend is to automate all
planning and distribution processes as well as getting in-
formation about the products and their status in real time.

L
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\ \ COMPETITIVE OUTCOMES:
Integmhon with Cllents A Y ADVATAGES Economic
' Internal A Y 4 /i 1|
lmgranon with snppﬁers Opemnve Excelllence |/ Social y
y
y
1 Final
Enterprise

Supppllers Customers { \ Customers ]
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Figure 8. New SCI Model (source: prepared by the author)

Conclusions

It is important to mention that during the process of writ-
ing this paper there were some limitations when conduct-
ing this empirical research. The main issue was that most
companies are still hesitant to participate in these types
of studies. Also, there is a limited amount of information
available on the subject. Lithuanian companies, however,
seem to rely on contractual manufacturing but are slowly
moving towards internationalization.

As mentioned in the beginning, the main objective of
this paper was to analyze the current scenario for supply
chain network in the local metallurgical sector. In order
to reach this goal, first of all, an analysis of the current SC
situation was made to understand the role of SC in the
creation of value added to metal-manufactured products.
Also, it was necessary to know the level of SC integration
within the manufacturers and its suppliers.

Given the enormous amount of competition that
companies face and all of the complex problems that this
globalized world has. It is necessary to realize that an ad-
equate SCM system within a company could save it from
disappearing. In addition to this, local firms need to:

- Find the best way to integrate their suppliers and
other associates in order to gain a substantial com-
petitive advantage.

- Demolish all walls or barriers within companies, as
well as making commercial agreements throughout
the chain and have a closer relationship with suppli-
ers and customers by working together and sharing
data and information.

— Offer or use multiple channels to relate with custom-
ers for procurements, support or any kind of help the
customer is trying to accomplish with that particular
company

- In a social point of view, Lithuania is losing its work-
force due to the growing emigration of young men
and women. The lack of a well-skilled labor force
limits the true growth potential for companies and
businesses despite their sector. That is why a possi-
ble solution to tackle this problem would be to im-
plement a vocational education and training (VET)
program for undergraduate students, which plays an
important role for preparing young people for work,
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developing the skills of adults and responding to the
labor-market needs of the economy (Organisation for
Economic Co-operation and Development (OECD),
2010). Countries like Germany or Denmark have
successfully implemented this system.

Further empirical work is essential on how dynamic
relationships between upstream and downstream chain
participants have evolved and the critical aspects that
will guarantee an effective SCI among the chain mem-
bers. This study, therefore, reinforces the importance
of building long-term relationships with suppliers. This
suggests that the integration of supply chain partners is
multi-faceted, and that many competencies act comple-
mentary to achieve a higher level of performance.
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TIEKIMO GRANDINES TOBULINIMO GALIMYBIU
TYRIMAS METALURGIJOS PRAMONEJE

P. Villanueva Fregoso

Santrauka

Augant pasaulinei konkurencijai, mazéjant produkty gyvavimo
ciklams ir didéjant uzsakomyjy paslaugy mastams gamybos
pramonéje, tiekimo grandinés integracija tarp jmoniy ir jos
tiekéjy tampa vienu i§ lemiamy veiksniy, jmonéms siekiant
islikti tarptautinéje rinkoje. Tai, kaip jmonés organizuoja savo
tiekimo tinklus, siekdamos turéti lankscig tiekimo granding,
lems $iuolaikiniy jmoniy ateitj. Straipsnyje apzvelgiamas tiekimo
grandinés valdymas Lietuvos metalurgijos pramonéje. Tiksliau,
analizuojama dabartiné tiekimo grandiné ir jai jtakos turintys
santykiai. Aptariami galimi patobulinimai, kurie galéty pagerinti
tiekimo grandinés efektyvuma. Dabartinei situacijai tiekimo
grandinéje nustatyti buvo atlikta pasirinkty metalo apdirbimo
imoniy Lietuvoje apklausa, kuri yra empirinio tyrimo pagrindas.

Reik$miniai ZodzZiai: tiekimo grandinés valdymas, metalurgijos
pramoné, tiekimo grandinés integracija, Lietuvos metalo pramo-
nés sektorius, strateginis bendradarbiavimas ir gamyba.
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