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Abstract:

Manufacturing technology of steel products, including ribbed wire, is a very important factor influencing the final result
of production and hence the cost of production. The product competition decides about the existence of the manufac-
turer on the market. Therefore, it was decided to use the 3x3 matrix to evaluation manufacturing technology of ribbed
wire. This matrix can be easily used to evaluate the technology of all steel products. In the paper the 3x3 matrix was

used to in the Polish steelworks.
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INTRODUCTION

The technology can be defined as the overall knowledge
of the particular method of manufacture of a good or
achieve a certain industrial or service effect. From this defi-
nition it can be concluded that the company, in order to
produce goods of sufficient quality, which find buyers in the
market, must have adequate knowledge of their produc-
tion.

Many products require the use of certain technology or
can be manufactured in different technologies, and their
choice depends on many factors: technical, economic, so-
cial or cultural, such as cost, time, legislation, safety, com-
fort, etc. The technology and quality products, and at the
same time the final result will be affected by the production
equipment owned by the company.

The own technologies, and at the same time the fin-
ished products will affect the position of the company in
the market and hence the existence of this market. There-
fore, to determine the appropriate technological strategy is
so important for any company, including business area of
metallurgy [1, 2, 3, 4].

The aim of this paper is to evaluate the position of the
company on the basis of two factors: the product competi-
tion (TK) and the technological possibilities of the manufac-
turing process (TW). This evaluation allows to indicate di-
rections for further activities of the company and can be
used as an element indicating the company's strategy in
term of technology.

RESEARCH METHOD

The research, which is presented in the article, is a part
of the researches connected with BOST method conducted
at Institute of Engineering Production, Faculty of Manage-
ment, Czestochowa University of Technology [5, 6, 7, 8].
This test method, based on the Toyota’s production system

can be successfully used both in production and service
institutions. It is a survey method which describes material
and non-material resources such as: the most important
areas of improvement, visual control of factors, elements
of the manufacturing process, competitive products and
manufacturing processes.

In the article one of the questions from the question-
naire was presented. Respondents were asked for the as-
sessment on a scale from 1 to 9 of the product competition
(TK) and the technological possibilities of the manufactur-
ing process of their company (TW) (1 - low, 9 — high evalua-
tion).

In the paper the 3x3 matrix, presented at first by Paul
Lowe [9], with some its modifications of authors presented
already in papers [5, 6, 7, 8], was used to evaluate both
factors. In the original version X-axis is represented by the
technological possibilities and the Y-axis by the position in
the market (changed for product competition by authors).
The matrix shows that the adopted scale of assessment
must be divided by 3. It was necessary to change locations
of the borderlines to avoid problem with interpretation.
Now they are placed between the possible answer. On the
axes the letter symbols were introduced. Characteristics of
the 3x3 matrix with the description of its parts is presented
in Figure 1. For all companies part 1 is a main goal to
achieve.

The survey was conducted among the employees of one
of the Polish rolling mills. The research included 30 produc-
tion workers of that rolling mill.

CHARACTERISTIC OF THE RESEARCH COMPANY

The research steelwork is a modern company with a
stable production process, organizational system, friendly
for the surrounding environment. The mission of the com-
pany is to strengthen the company's position in Poland and
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abroad as the most efficient producer of long steel prod-
ucts with high quality.

The rolling mill of the research company is a continuous
average type of rolling mill. It was launched in 1999. At the
beginning its assortment included rounds flat steel bars,
round steel bars and reinforced bars.

The research rolling mill is equipped with a devices from
the company Danieli Morgardshammar. It is one of the
most modern rolling mills in Europe, and the most modern
in Central and Eastern Europe. In this rolling mill it is possi-
ble to implement the stringent requirements of designers
connected with engineers or technical parameters and
quality of ribbed bars, for both domestic and foreign mar-
ket. This rolling mill is still modernized in order to meet the
requirements of the customers [10].
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Fig. 1 Characteristics of 3x3 matrix and denotation of its parts.
1. Focus on the revealed chance.
2. Improve the marketing.
3. Search for partners.
4. Discover the incidental market.
5. Keep in the background.
6. Keep in the background.
7. Buy the ready technology.
8. Develop your technological potential.
9. Search for occasions
Source: [4, 5,6, 7,8, 9]

CHARACTERISTIC OF RESPONDENTS

The survey was conducted among 30 production work-
ers of the rolling mill in one of the Polish steelworks. In
Table 1 it is shown the general characteristics of the re-
spondents (demographics of the survey). However, in Table
2 the characteristics of surveyed employees were present-
ed. The research characteristics of the respondents are
following:

— gender (MK),

— education (WE),

— age (WI),

— job seniority (SC) — that is experience,

— mobility (MR) — that is which place of work,

— mode of the employment (TR).

Table 1
Features of respondents. Characteristic

Sym Features' marking and their characteristic

bol MK WE Wi SC MR TR
1 Men High school | <30 <5 1 | Regular
2 | Women | Professional | 31-40 | 6do 10 | 2 |Transfer
3 Secondary | 41-50 | 11do15 | 3 | Finance
4 Higher 51-55|15do20| 4
5 56-60 | 21do 25| 5
6 61-65|26do30| 6
7 > 66 31do 35
8 > 36

Table 2
Features of respondents. Percentage characteristic
Sym Features' marking and their rate characteristic
bol MK WE Wi SC MR TR
1 90 7 17 23 43 63
2 10 17 23 10 33 20
3 47 33 20 0 17
4 30 10 23 10
5 10
6 7
7 0 10
8 0

Like in every company, also in the research rolling mill it
was noted high diversity of the surveyed employees.
Among the surveyed production employees 90% are men.
It is important to remember that the rolling mill, where the
working conditions are very difficult, is the research compa-
ny. Almost 50% of employees have secondary education,
30% higher education. Over 30% are people who are 41-40,
with 11-15 or 15-20 job seniority (experience). In the com-
pany over 66 year-old people do not work (pension age).
For most of the employees the research rolling mill is 1% or
2" place of work, what means that the managers of the
rolling mill steelwork think about experienced staff, and
they know how much the employees training costs the
company. Over 60% of people got their work in the re-
search rolling mill in regular mode of the employment.

RESULTS OF THE RESEARCH

The production workers of the research company were
asked to evaluate product competition (TK) and technologi-
cal possibilities (TW) of the company where they work on
the scale from 1 to 9, where 1 — low, 9 — high evaluation.
The results of the researches were presented in different
forms (Fig. 2). The map of evaluations is a first form. Thanks
to it, it is possible to find out exactly what evaluation pairs
have been granted by the interviewed workers. Visually, we
can notice if the evaluations distribution is even. With the
use of the map of sum of evaluations number it is possible
to specify exactly which field of the 3x3 matrix dominates
in the research company (its position) in the matrix. From
the substantive point of view, a radar chart is appropriate
to perform a graphical presentation of results, relatively
simple, without annoying description of the axis.

From the map of evaluations (Fig. 2a) it results that
there is no dominant evaluations pairs given by the em-
ployees. In four cases two employees gave the same pair of
evaluations. Noteworthy is the fact that the assessment 1,
coupled with any other assessment, was not given to any of
the two factors. The technological possibilities (TW) re-
ceived evaluation 9 only from one employees who in the
same time gave 8 to the product competition (TK). Howev-
er, the product competition (TK) received 9 twice, while the
second factor was evaluated very low (once evaluation 2
and second time 3).

Analysing the map of sum of evaluations number (Fig.
2b) and radar graph (Fig. 2c) it can be noticed that none of
the fields of the 3x3 matrix dominates, that is, there is no
clear indication of the company’s position.

Most evaluations pairs were placed in 2" field of the
3x3 matrix, i.e. ,Improve the marketing” (6 evaluations
pair), and also in the 1* field, i.e. ,Focus on the revealed
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Fig. 2 Presentation of research results in the form of:
a) map of evaluations, b) map of sum of evaluations number for each area of 3x3 matrix, c) radar graph
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Fig. 4 Correlation graphs of evaluations for matrix 3*3 factors depending on the respondents feature:
a) gender, b) education, c) age, d) job seniority, e) mobility, f) mode of the employment.
o = 0.2 (internal lines), a = 0.1 (central lines), a = 0.05 (external lines).

It concerns production company

chance” (5 evaluations pair). Many evaluations pairs were
placed close to the borders between these fields of the 3x3
matrix.

It can be concluded that the employees evaluated both
factors as good or very good, with small domination of the
technological possibilities (TW). In its strategy, the compa-
ny should therefore recognize the element associated with
the improvement of marketing, which will help to improve
the product competition (TK) in order to be in 1* field of
the 3x3 matrix, i.e. ,Focus on the revealed chance”.

The basis statistics for both factors were also calculated,
The results of this part of the research were presented in
Figure 3.

From Figure 3a it results that on average factor the
technological possibilities of the research company (TW)
was evaluated slightly higher than its product competition
(TK). However, diversity of evaluations in case of both fac-
tors was same (Fig. 3d).

The relation between respondents features and given
evaluations was also checked. The results of this analysis
was presented in the form of correlation graphs (Fig. 4).
The research was conducted at the following significance
levels: 0=0.2; a=0.1 and a=0.05. These levels were marked
in Figure 4 by 3 types of dashed lines.

It can be noticed that evaluations given to factor the
technological possibilities (TW) depend on all respondents
features. In case of gender, positive correlation at a=0.1
was noticed. It means that statistically women evaluated

higher this factor. In case of other features the correlation
with the technological possibilities (TW) was significant at
all levels and it was negative relation.

There was different situation in case of the product
competition (TK). There was no relation with the gender,
education and age of respondents. In case of the job sen-
iority, mobility and mode of the employment the correla-
tion was significant at a=0.1. It was positive relation with
the job seniority what means the people working longer in
the research company evaluated product competition (TK)
higher. While in case of other features it was negative rela-
tion.

SUMMARY

The aim of this paper was to evaluate the position of
the company on the basis of two factors: the product com-
petition (TK) and the technological possibilities of the man-
ufacturing process (TW). The survey was conducted among
the employees of one of the Polish rolling mills. 30 produc-
tion workers of that rolling mill were asked to evaluate
both factors on a scale from 1 to 9.

From the relation between technological possibilities
and position of the company in the market it results that
the company is located in the 2 or 1 field of the 3x3 matrix,
which means respectively Improve the marketing” and
,Focus on the revealed chance”.

3x3 matrix is a very useful tool in defining the technolo-
gy strategy for the company on the basis of its position in
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the market and its technological possibilities. According to
the authors the change of the position in the market into
product competition should facilitate the evaluation with
use of this matrix. Also the change of the values on both
axes proposed by the authors should help in reading the
final technological strategy. So it was shown that the re-
search methods existing in literature can easily be modified
to the needs of the investigator. In practice, this means that
with a single research tool it can be carried out research
into various areas of a business or subjecting the various
elements of the study. This method can be used in various
manufacturing and service companies, because, according
to the authors, the competitiveness of our services can be
also be used.
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