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ABSTRACT

This paper discusses the impact of various factors on a company’s manufacturing efficiency of aluminum alloy products. The research was
based on SWOT analysis, Gantt chart and the chart-based graphs showing the production capacity distribution on individual production

machines.

1. Introduction

The mechanisms used in the organization of pro-
duction and company management constitute impor-
tant elements of a company’s strategic planning. If uti-
lized appropriately, they can strengthen a company’s
position in the markets and increase its levels of pro-
duction. Proper management solutions employ different
practices whose aim is to regularly evaluate the condi-
tion of a company, to analyze the market, to develop
plans, and to find methods to reach these goals. Im-
portantly, SWOT analysis is often used to effectively
evaluate a company’s condition. It helps to gauge the
company’s position from a global perspective and takes
into account not only external, but also internal factors,
which leads to an ongoing monitoring and forecasting
of production. This article employs this methodology
as a means of measuring the manufacturing efficiency
of aluminum alloy products, and to address the fun-
damental question of how to increase the efficiency of
production.

Companies’ levels of innovativeness have an impact
on the development of their innovative potential. Rese-
arch conducted in this field in Poland shows that a low
level of corporate innovation in the metal industry is
the result of insufficient state supported innovativeness,
and the absence of an innovativeness-oriented corporate
culture [12]. The study also indicates that some factors
which impact corporate innovativeness result from ob-
jective reasons, whereas others follow from an approach
taken by the entrepreneurs. At this juncture, it is ne-
cessary to point out that it is difficult to interfere in

company matters, especially in private corporations’.
It is not possible if entrepreneurs themselves show an
interest and a willingness to improve their companies’
situation, and therefore introduce changes.

It is necessary to point out that the efficiency of
the production process has a direct impact on a com-
pany’s profits, and as such is one of the key elements
which inspires an entrepreneur’s interest in innovation,
and encourages them to introduce structural changes
to production. More efficient methods of production
are not only determined by technological factors, but
also by changes or improvements which lead to an in-
crease in profitability of the company. However, there
are areas frequently underestimated which do not re-
quire a great deal of substantial financial commitment,
but which may nevertheless significantly boost efficien-
cy. These are concerned with the evaluation of current
production management, risk evaluation of upcoming
changes, and the analysis of the economic environment.
They are based on the monitoring and the organizatio-
nal supervision of the production process.

Productivity is defined as “a measure of effective
functioning of an operating system and an indicator of
a company’s efficiency and competitiveness” [6]. Effi-
ciency is also a basic index which reflects an organiza-
tion’s profitability and its capability of surviving on the
market.

According to experts, labor productivity may be en-
hanced through:
1. the improvement of operational activities,
2. the increased level of employee engagement.
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Productivity is calculated in monetary units utili-
zing the ratio: Productivity of employee= production
output/direct labor input.

Corporate performance management (CPM) invo-
lves the monitoring and management of an organiza-
tion’s performance having regard to such key perfor-
mance indicators as as profit, return on investment, as
well as operating costs. CPM systems include such mo-
dules as forecasting, budgeting and planning. The use
of CPM makes it possible to follow the results of parti-
cular units by monitoring performance indicators.

It is not possible to make wise decisions witho-
ut a reliable, up to date, and efficient system which
collects and processes data concerning a unit and its
environment [14]. In order to be able to properly ana-
lyze and compare the planned results with the ac-
tual ones, it is necessary to collect data and infor-
mation which make the evaluation of key performan-
ce indicators feasible. There are various methodolo-
gies which affect the performance of management e.g.
Six Sigma, Balanced Scorecard, Activity-based Co-
sting, Total Quality Management or Theory of Con-
straints.

The position of companies on the national, Europe-
an and global markets largely depends on the determi-
nation of managers to modernize technologies, to keep
up with the demands of the market, and to monitor the
means of production which significantly affect company
productivity. SWOT analysis is one of the oldest and
most effective methods used to evaluate the potential
of production ventures [8, 9]. SWOT is an efficient tool
to assess the strengths and weaknesses of a company, or
segments of its production. It is also used to draw conc-
lusions based on the current state of a company and to
show ways of improving the structure of its production
methods.

With the use of SWOT analysis it is possible to
evaluate the potential of a company on the basis of the
following four variables:

e S — strengths,

W — weaknesses,

O — opportunities,

T — threats.

SWOT analysis offers several approaches to the ana-
lysis of a situation. The first approach postulates to
treat strengths and weaknesses as internal factors, and
opportunities and threats as external ones. The second
approach sets out to specify strengths and weaknesses
as factors pertaining to the present, and opportunities
and threats as those affecting the future. The third ap-
proach considers strengths and weaknesses to be sub-
jective factors, and opportunities and threats as those
beyond our control. In order to carry out a full and
complete examination of a situation, it is necessary to
employ an analysis of the interrelation between these
factors.

SWOT analysis can be a useful tool to evaluate the
performance of departments or units in a company, to
analyze the competition, to assess market attractive-
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ness, to assess the potential of employees, to choose an
appropriate strategy for an organization of production,
to assess production risk, etc.

This article uses SWOT analysis to evaluate a seg-
ment of the manufacturing process of aluminum alloy
products. It also proposes changes to the structure of
the organization in order to increase production capa-
city.

2. SWOT analysis used
in the production
of aluminum alloy profiles

The four-field matrix presented below illustrates the
classification of factors affecting the strategy of manu-
facturing aluminum alloy profiles (Table 1).

The matrix distinguishes between factors controlled
by a company and factors beyond its control. SWOT
analysis is subjective and therefore, may fail to cover
all the factors affecting the analyzed area.

The stability of technology is considered a strength,
and ensures the long-term, consistent production of the
same products. This may, in turn, reduce production
costs. After all, constant changes and short-term pro-
duction methods generate higher costs. Another pro-
duction strength is the company’s own machine shop
because having such an asset makes it possible not on-
ly to quickly deal with new orders, but also to keep
newly developed solutions within the company. Ano-
ther strong point includes the company’s own presses
operated by a group of qualified employees possessing
extensive experience and trained to fulfill various or-
ders for different types of products. It is very beneficial
because this increases production and export potential.
Employing workers with the necessary professional edu-
cation and showing a willingness to invest in their qu-
alifications is also regarded as a very positive strong
point. Last but not least, the company’s cooperation
with various research centers also motivates manage-
ment to raise their qualifications, and promotes their
initiatives.

The weaknesses include employee turnover especial-
ly in lower level positions, as well as errors which inevi-
tably occur in a huge manufacturing enterprise. A par-
ticular lack of management flexibility is also regarded
as a weakness. After all, it may result in a decrease in
productivity and work performance. Technological pro-
blems coupled with an excessive use of equipment are
also regarded as a serious weakness which may hinder
order fulfillment.

The factors presented above may be eliminated and
their negative impact diminished through some appro-
priate management actions. Obviously, apart from the
factors which may be controlled by a company there
are also elements which lie beyond a company’s control.
The latter ones could pose a threat to the company as
they could possibly hamper its development and lead
to a loss in profitability.
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Table 1. Matrix of factors which impact the efficiency of the manufacture of aluminum alloy profiles — SWOT analysis.

SWOT

Strengths (S)

Weaknesses (W)

. Stability of technologies

. Having one’s own machine shop

1. Lack of flexible management at lower levels

. Excessive use of machines

. Ability to match production 3. Staff failure to maintain technological
to meet customer demands regimes/standards
Factors controlled . Extensive potential to produce and export 4. Staff fluctuations
by the entrepreneur . Substantial staff experience 5. Risk of mismatching technology to orders
. Constant development of staff qualifications 6. Failure to meet deadlines as a result

of technical problems

of aluminum products

. The company’s global contacts

. Facilitating the optimization of technologies | 7. Restrictive environmental regulations
and service productivity (energy, environmental protection)
. Ability to implement new solutions
Opportunities (O) Threats (T)
. Rising demand for a range 1. Ethical standards

of the entrepreneurs’ market

. Increase in competition among producers

. Increase in innovation — cooperation 3. Downturn in the global demand
Factors beyOI}d with research units and experts for the product
the ch;x;f;ny S . Order stability 4. Downturn in the currency market
. A range of products with special features 5. Price fluctuations
6. Problems with the quality of the purchased
base materials
7. Problems with the availability

of raw materials

Table 2 below illustrates the matrix of interrelations
between these factors. The interrelationship between

them highlights the most serious threats which might
limit or decrease the company’s projected profitability.

Table 2. Matrix of interrelation of factors (S — strengths, W — weaknesses, O — opportunities, T — threats).

o1 02 03 04 05 T1 T2 T3 T4 T5 T6
Increase
Risi in inno- I Down- Problems
d 1smgd Th vation A range Ethical nerease to‘;’n D with the
erfnan N — coopera- of standards m . h own- . quality
or com- tion Ordgr products of the compe- in the turn Price of the
a range pany’s with stabi- with entrepre- tition global in the fluctu- urchas
of alu- global research lity special neurs’ among | demand | currency | ations p sed
num - contacts units features market dpro— for the market base
products and ucers product materials
experts
S1 2 2 2 2 1 1 0 0 1 1 2
S2 2 1 2 2 2 0 0 0 0 0 0
S3 2 0 2 0 1 0 0 0 0 0 0
S4 2 2 2 2 2 0 1 0 1 0 1
S5 2 0 2 2 2 0 0 0 0 0 0
S6 0 0 2 0 1 0 0 0 0 0 0
ST 2 1 1 1 2 0 0 0 0 0 0
S8 2 2 2 0 2 0 1 0 0 0 0
W1 0 0 1 0 1 0 1 0 0 0 0
W2 1 0 0 2 0 0 0 0 0 0 0
W3 2 0 0 0 0 0 0 0 0 0 0
W4 1 0 0 1 0 1 1 0 0 0 0
W5 2 2 0 2 2 0 2 1 0 1 0
W6 2 0 0 2 2 0 1 0 0 1 0
W7 1 2 0 0 0 1 1 0 0 0 0

1 — weak impact, 2 — strong impact, 0 — no impact
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Table 3. SWOT table of the company strategy.

Opportunities Threats
Strengths Aggressive strategy Conservative strategy
Strengths determined by the company’s strategy prevail The company has a number of strengths and is
in the company, and in its environment there is plenty of capable of dealing with external threats.
opportunity for the increase of the production.
The assets of the company are the following: cooperation A number of strengths do not correspond with the
with research units and employees’ qualifications as well opportunities to increase the production, but in
as experience, modern machinery park, new technological certain conditions the strengths are able to over-
solutions, competent management and continuous moni- come the threats.
toring of the organization of the production.
Weaknesses Competitive strategy Defensive strategy

The company’s weaknesses outweigh the strengths, but
due to the fact that the company operates in a conduci-
ve environment, it is capable of maintaining its market
position. The internal weakness does not allow the com-
pany to make the most of the opportunities offered by the

The weaknesses of a company for example low
demand and other external threats may cause the
company bankruptcy.

external environment.

The matrix of the interrelationship between these
factors shows that the impact of the factors which pose
a threat to the manufacturing of aluminum alloy pro-
ducts is negligible under the current state. Boxes T1-T6
largely have no impact on the other factors. Neverthe-
less, the stability of technology is affected by the chan-
ging parameters of order requests. In order to satisfy
them, it is necessary to introduce technological modifi-
cations to the machinery In addition, the matrix shows
an interrelation between the weaknesses W5-W7 (i.e.
the risk of mismatching the technology to the orders,
failure to meet deadlines as a consequence of technologi-
cal problems, restrictive environment) and the threats.

In the light of the conducted analysis it was possi-
ble to create a table presenting the evaluation of the
company strategy based on the data received (Table 3).

The analysis of various factors which help to deter-
mine the condition of the company and the interrelation
of these factors helps us to reach the conclusion that the
company assumed an aggressive strategy. Such a stra-
tegy guarantees the company a positive position in the
market and will lead to the added development of pro-
ductivity in the future.

3. Analysis of the company’s
production capacity

The timely and flexible fulfillment of orders which
keeps up with market demands is an important factor
in determining the condition of a company.

This analysis deals with the processing capacity of
the company which has two separate units equipped
with machines capable of producing a similar range of
products. The analysis focuses on a selected segment of
the external order fulfillment. Importantly, these units
are managed independently of each other. The former
is equipped with four machines, whereas the other with
only two. It should be stressed that the machines in
these two units are capable of performing their produc-
tion tasks interchangeably and on any of these machi-
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nes. The fact that the machines are managed separately
may lead to an uneven distribution in the production
process. On the one hand, this situation may lead to
downtime in one unit; while on the other hand, the ove-
ruse of another unit can lead to a delay in the timely
fulfillment of orders.

The Gantt chart below is an illustration of the di-
stribution of the workload among the machines over
a period of six months. This analysis seeks to identify
a possible uneven distribution of the workload among
the machines.

Table 4 shows the first unit composed of four machi-
nes, whereas Table 5 presents the second unit composed
of two machines.

The first group consists of a unit with four machines.
As illustrated above, within the first month the produc-
tion capacity of the first machine was already exceeded.
This over-production on the first machine resulted in
the failure to fulfill the order requests in a timely man-
ner, thus causing a delay in the order fulfillment. The
second machine stands in stark contrast to the first one
because the order load was far too low in relation to
production capacity. The comparison of these two ma-
chines and the above graphic illustration of the order
fulfillment processes constitute the first step towards
a smoother and more effective distribution of the wor-
kload. This should lead to a more balanced distribution
of the workload on the machines, and consequently en-
sure that orders are fulfilled in a more efficient and ti-
mely manner.

The workload and the distribution of orders in group
2 with two available machines are also disproportionate.

Figure 1 shows the workload of the machines in gro-
up 1 over the period of six months. The main line (bold)
illustrates the overall ratio of production capacity to the
order volume in this group. The result shows that order
overload in the fourth month of the production led to
the overload of the overall production capacity. Conse-
quently, the fifth and sixth months saw a shift of the
production to the following months, and a delay in the
order fulfillment.
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Figure 2 represents the overload of the machines in
group 2 over the period of six months. The main line
(bold) depicts the overall ratio of production capacity
to the order volume in group 2. The results indicate

that the increased order volume in the fifth month of
the production brought about the overload of the pro-
duction capacity in the fifth month, one month later
than in group 1.

Table 4. Production capacity in group 1.

Total

Group 2
Machine 1 Machine2 Group 2

mMonth1 =Month2 =Month3 Month4 mMonth5 m=mMonth6

Fig. 1. Production capacity in group 1 (in %).

Capacity 100

Orders 105

100

ol o

100

Capacity

Orders

Capacity

mMonthl mMonth2 =Month3 =Month4 mMonth5 mMonth6
Fig. 2. Production capacity in group 2 (in %).
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Group 1
Orders [%)]
Month Machine 1 Machine 2 Machine 3 Machine 4 Total for group 1
1 155 20 65 97 87
2 117 16 40 87 67
3 157 22 80 103 93
4 150 17 107 102 97
5 168 15 128 112 111
6 185 44 66 123 101
Table 5. Production capacity in group 2.
Group 2
Machine 1 Machine 2 Total for group 2
Capacity Orders Capacity Orders Capacity Orders
[%] [%] [%] [%] [%] [%]
Month 1 100 67 100 97 100 83
Month 2 100 37 100 89 100 63
Month 3 100 39 100 106 100 73
Month 4 100 51 100 105 100 78
Month 5 100 87 100 123 100 105
Month 6 100 105 100 121 100 113
§g Orders |ISTNNGENNSIN 7" IEEENIoIN
°
F§ Ccapacity |IEGONMIEOONINEO0N " 100" IEINNNEOON
£ orers [OTMMEZN 103 102 NI
s«
£ capacity |IEGOMMEGOMINEO0N 100" IEONINNEOON
- 0
o £ Orders [IESNEOINGON 107 EESEENNISTIN
3 £ m
§ £ capacity |NEOONMISOONINEO0N 100" IESONINEOON
[
c
% N Orders -’
£ capacity [TH00WINE00W 100 100 |HEGENN 100
£ ordes DIESSINNNEZN 157 150 [ENEGENNNissi
< -
§ capacity |IEGOMMIEOOMINE00N 100 [EONINEOON
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The data shows that even if the workload had been
distributed in a more balanced way on the machines in
group 2, the production capacity would still have been
overloaded in the fifth month.

If the machine workload was distributed more even-
ly between the two groups from the very beginning of
the analyzed period, the fourth month in both groups
would also see a more balanced workload distribution.
This would also lead to a more proportionate machi-
ne workload distribution in the following months. The
analysis proves that the Gantt charts are effective tools
to schedule production, and to identify the most tro-
ublesome areas in production throughout the industry.

Figures 3 and 4 show that the uneven distribution of
the production workload causes downtime on some ma-
chines and overuse on the others. For example the failu-
re to fully utilize the production capacity of machine 2
in group 1 leads to unnecessary downtime which leads
to the company’s loss of profits. The excessive worklo-
ad on machine 1 in group 1 leads to a failure to deliver
products on time to the client. This may, in turn, lead
to the loss of that client. The consequences of losing
a client are a loss in profitability and the risk of finan-
cial penalties. In order to ensure balanced management
it is necessary to guarantee the proper management of
the machinery sector. This is one of the pillars of a suc-
cessful enterprise and its proper management ensures
added profits for the firm.

Group 1 - capacity distribution in time

1
0.8
0.6
0.4
0.2

0

-0.2
-0.4
-0.6
-0.8

-1

=== Groupl ——Group1 — -Group1 — — Group 1 esssGroup 1

Fig. 3. The distribution of shifts which results from the dif-

ference between the production capacity and order load on

individual machines in group 1. The bold line illustrates the
course of the overall production capacity of this group.

Group 2 - capacity distribution in time

1
0.5 7 !
~
0 e e e N =
Morlth 1 | Morth2 | Morth 3 | Moth<d. |_MoYMwig_ Morith 6
SSNeo “—
-0.5 S N
-1
= -Group2 === Group2 emmmGroup 2

Fig. 4. The distribution of shifts which results from the dif-
ference between the production capacity and order load on
individual machines in group 2. The bold line illustrates the
course of overall process of production capacity of the group.
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A more detailed economic analysis of this dynamic
includes the evaluation of the downtime cost and the
increased costs due to the delayed production. This six-
month analysis showed production capacity underused
by 7% in group 1, and by 14% in group 2. On the other
hand, the machines in groups 1 and 2 were excessively
overloaded, and this led to the need to extend the set
time limits for the order to be fulfilled. In the case of
group 1 the set time limits were extended by 14 % and
in the case of group 2 by around 4%. It can be esti-
mated that the potential loss on the EBIDTA indicator
may range from 1.3% to 2.5% p.a.

The analysis shows that the uneven distribution
of production on individual machines is economically
unsound, as it leads to downtime for some machines
and overuse of others. This overuse can lead to a de-
lay in the required time of delivery of products which
could negatively affect the company’s relationship with
its clients.

4. Summary

The issues related to productivity were first written
about by the Scottish economist Adam Smith. In his
book entitled, ” An Inquiry into the Nature and Causes
of the Wealth of Nations” [13], published in 1776, he
remarked that, “The annual produce of the land and
labor of any nation can be increased in its value by no
other means, but by increasing either the number of its
productive laborers, or the productive powers of those
laborers who had before been employed”. The economic
productivity of labor is defined as the ratio of output
produced per each measurable time unit of labor: i.e.
per hour, day, month, or year. It can also be defined
as the ratio of output produced or services provided
per a fully employed worker. On the macro scale, the
productivity of work is measured by the ratio of na-
tional income per capita and is an important indicator
of the development of a nation’s economy [5]. Taking
into account productivity per hour of work, as calcula-
ted in euro, Poland occupies a lower place in the ran-
kings [11]. However, between 1995-2013, Poland mana-
ged to increase the results from 5.2 euros to 10.6 euros.
A similar development took place in Lithuania. Despi-
te a high rate of economic growth in 2013, Poland still
lags far behind such countries as Norway — 69.6 euros,
Denmark — 53.4 euros. Unfortunately, Poland also falls
below the EU average which is three times higher —
32.1 euros [11].

Apart from the human element, the efficiency of
production is impacted by the implementation of speci-
fied methods of monitoring the machinery and technical
equipment in a company. This also requires a cyclical
evaluation of the effectiveness of the implemented ac-
tions, as well as the condition of the production equip-
ment [1, 2]. The authors cited in [1, 2] present the fac-
tors which assess how effectively a manufacturing equ-
ipment functions. One means of examining these factors
is known as, Overall Equipment Effectiveness (OEE).
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OEE is the result of the examination of three para-
meters: availability, performance efficiency and quality.
OEE indicators are process-oriented: i.e. accounting for
the time of actual machine availability, but also perfor-
mance efficiency (nominal performance vs. real perfor-
mance) and a ratio regarding the quality of production
(the number of properly manufactured products/the
whole output produced). An OEE score exceeding 85%
is considered world-class. The importance of the OEE
metric was stressed by G. Chand and B. Shirvani [4]
and other researchers in their numerous publications
on the effectiveness of production [3, 7, 10].

The analysis of a selected segment of the produc-
tion line focuses on crucial parameters which affect the
efficiency of production, and consequently a company’s
profitability. From this point of view, the analysis sho-
uld be an ongoing element of the corporate strategic
planning, as it safeguards the company against logi-
stical errors in the production processes. Furthermore,
the condition of the company is also determined by its
relationship with its clients in the economic environ-
ment. Maintaining a good rapport with them helps the
company prosper in the economic environment, and fa-
cilitates their joint cooperation. A positive relationship
between the company and other entities in the econo-
mic environment cannot be measured; nonetheless it
has a great impact on the order fulfillment.

There is no golden rule which would ensure a com-
pletely smooth fulfillment of orders without any delays.
Nevertheless, all the improvements to the process, even
the tiniest ones, will add up to an increase in the com-
pany’s profitability. In the light of the conducted ana-
lysis, it is the balanced distribution of the workload on
all the machines in groups 1 and 2 which is required to
properly fulfill the order requests.

The benefit of utilizing this analysis is that the de-
cision making process is based on an increased number
of reliable factors which can help to diminish the risk of
production errors. One possible solution to the problem
of maintaining a reliable manufacturing process which
ensures the timely production and delivery of goods is
making further investments in added machinery.

This article was implemented as part of the statuto-
ry research No. AGH 11/11.200.524.
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