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In small and medium-sized enterprises (SMEs), the ways of operating are dependent on

the specific nature of their business activity, while management methods are often used
intuitively. The paper shows that specialization, defined as offering products to companies
from one or from two to four industries, is of great importance among SMEs in the gas
sector. The analysis of the applied management methods allows us to conclude that the
most important ones are those related to human capital.
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Introduction — the selection
of management methods for the study

The reality in which modern companies operate
is highly dynamic and heterogeneous. Unpredictable
changes occurring in the business environment make
it difficult for companies to gain and maintain their
desired market position. This is why they first of all
need to focus on the resources they actually have
or which are available to them. As a result, compa-
nies are increasingly interested in resource manage-
ment methods, which encompass appropriate con-
cepts, methods and tools of management. It should
be pointed out that, depending on managers’ percep-
tion, management having the same name is treated
as a concept, method or even a tool. In this paper,
the term of “method” would be applied, while real-
izing that it is not always in line with the taxonomy
adopted by some authors.

Researchers into the field of management do not
seem to pay much attention to the issue of the appli-
cation of popular management methods (used exten-
sively by large corporations) by small and medium
enterprises. SMEs often use management methods
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in an intuitive way rather than drawing on scientific
theories. However, some of them do apply a num-
ber of tools which are part of management methods.
Thus, it is worth examining which methods from the
adopted catalogue and to what extent companies use.

The selection of methods analyzed in this paper
was based on the taxonomies concerning small and
medium-sized enterprises described in the literature.
A lot of the methods discussed are aimed at utiliz-
ing available resources, which are often character-
istic of the industry, which may reflect a trend to-
wards the specialization of companies. When select-
ing management methods for the study, the findings
of the analyses and taxonomies provided by Bold-
en’s team [1], presented in 1997, and of Trzcielinski’s
set of methods, which followed Bolden’s model [2—4]
were used. The reason behind such a choice is the
fact that they are consistent with the classifications
used by other management specialists [5—9]. The fol-
lowing methods were taken into consideration in the
study:

e Total Quality Management (TQM);
e Benchmarking (BEN);
e Continuous Improvement (CI);
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Concurrent Engineering (CE);
Supply-Chain Partnering (SCP);

Just In Time (JIT);

Outsourcing (OS);

Team-Based Working (TBW);
Manufacturing Cells (MC);

Total Productive Maintenance (TPM);
Empowerment (EMP);

Integrated Computer Technologies (ICT);
Business Process Reengineering (BPR);
Learning Culture (LC).

Interesting research on the effectiveness of small
and medium-sized enterprises from the gas sector
was conducted in Africa. They showed a completely
different approach to achieving high competitiveness
than in the following article. It mainly concerned the
links between various entities related to the gas sec-
tor [10].

The selection of enterprises
for the study

The study that served as the basis for formulating
conclusions consisted of two stages. In both of them,
the analyzed enterprises were selected following cer-
tain criteria. It was assumed that they should be re-
lated to the gas sector. At the first stage, they in-
cluded gas component manufacturers and firms pro-
viding services to the gas industry. At the second
stage, companies dealing with the production of com-
ponents for gas networks were examined. The selec-
tion of the gas industry made it easier to compare
the scope of the application of management methods
through the unification of firms’ operational condi-
tions.

Only small and medium sized enterprises were
taken into consideration — ignoring small entrepre-
neurs and large corporations — because of the num-
ber of entities of this size in the Polish market and of
the origin of gas companies. Small and medium en-
terprises represent approximately 99% of all compa-
nies registered in the Polish market, and they employ
more than 70% of all workers. Accounting for 58% of
total national production, they generate almost 58%
of the state revenue [11]. The presented data (Fig. 1)
confirm the importance of small and medium-sized
companies in the economy, thus they have become
the subject of my interest.

What should also be emphasized is the unique
origin of the companies in this sector. After the trans-
formation, when the free market economy was intro-
duced, large state-owned enterprises were reformed
by being split into smaller entities, which were put in
private hands. What is more, people with expertise in
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the gas market, who had worked as managers in state
monopolies, founded their own companies and dealt
with the area they had experience in. As a result,
there are a number of new small and medium-sized
enterprises, which have operated without any signif-
icant changes regarding their size and type activity.

D

C
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A

0.00% 20.00% 40.00% 60.00% 80.00% 100.00%
M small medium M large

Fig. 1. The role of small and medium enterprises
in the Polish economy [11].

Research implementation

The study of the application of management
methods by the small and medium-sized enterprises
of the gas sector was conducted in two stages. The
preliminary study involved exclusively companies
from the Wielkopolska region, performing contracts
for the local branch of Polish Oil and Gas Compa-
ny (PGNiG). They include manufacturers and ser-
vice providers in the gas industry. The reason be-
hind this choice was first of all the accessibility of
these entities and the availability of data. The second
stage involved companies from the whole country and
the study was limited to manufacturing enterprises,
which supplied components for the broadly defined
gas distribution network.

In order to obtain information on the applied
management methods, an oral interview, which was
structured, open and individual was used. The sur-
vey questions were formulated in a way that would
make it possible to compare the examined enterpris-
es. Most of the questions were closed, with the others
being semi-closed. The goal of the second stage of the
research was to check the scope of the use of the pre-
viously analysed management methods and changes
in the area of application. Special attention was paid
to the methods which previous studies revealed as
those widely used and focused on the rationalization
of resource use.

The scope of the application of methods was de-
termined by distinguishing symptoms characteristic
of each management concept and method [12]. Con-
sequently, a set of symptoms was used in the study of
enterprises. This set served as the basis for the iden-
tification of the use of the examined management
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methods. This led to an increase in the objectivi-
ty of the study because the respondents’ statements
concerning the use of a given method were not taken
into account which could be motivated by their will-
ingness to make an impression with a multitude of
solutions they used. The actual scale of the applica-
tion of a specific method was estimated on the basis
of the occurrence of characteristic symptoms the sig-
nificance of which was ranked according to weights.

The specialization of the small
and medium-sized enterprises
of the gas sector

When carrying the pilot study, the level of spe-
cialization was observed as that what distinguished
small and medium gas enterprises. That is why pay-
ing special attention to it in the nationwide research
was decided. Analysis has shown that almost half of
the companies involved in the regional study and one
third of the enterprises covered by the nationwide re-
search have a high degree of specialization. Almost
a quarter of the entities from the pilot study and
more than a half of the enterprises examined at the
second stage of research show a moderate degree of
specialization, which means performing contracts for
from two to four industries (Fig. 2).

60%

51%
8 oo | 47% °
s
@ 40% - 33%
€ 29%
% 30% - 24%
5 20% - 16%
el
€ 10% - -
c
0% -
high | moderate ‘ low
degree of specialization

M regional study nationwide research
Fig. 2. The degree of specialization of the companies from

the regional and nationwide research [own study].

As the analysis proves the significance of special-
ization, which is characteristic (to a high or moderate
degree) of most enterprises (Fig. 2), this parameter
was compared with the data concerning companies’
size and with the length of time they had operated in
the market. In the regional study, the longest period
taken into consideration was 11 or more years. This
is not consistent with the longest period in the na-
tionwide research (more than 15 years). Such an ap-
proach was adopted because there is a few years gap
between the implementation of both research stages
and it was assumed that it would adequately reflect
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the expression “long market presence” for both stud-
ies at the same time. The data presented in Fig. 3
imply that almost 60% of the companies in the pi-
lot study had been present in the market for over 11
years at the time of the study, and almost a half of
them showed a high degree of specialization (fulfilling
contracts for the customers from a single industry)
and were of the medium size (employing 50 — 249

people).

100%

80%

59%
60%

47% 47%

41%

29% 29%

24%

low
0-5

=
.20
=

moderate
6-10

11

micro
small
medium

degree of specialization | length of time in the

market

company’s size

Fig. 3. The degree of specialization, length of time in
the market, and size of the companies in the light of the
regional study results [own study].

The detailed research results show that 80% of
the enterprises established 11 or more years ago of-
fer products to one or from two to four industries.
They are usually industries related to the gas-sector,
such as plumbing or air-conditioning. The findings
of the regional study indicate that half of the incum-
bent companies employ 50 or more people. It means
that entrepreneurs — their owners — set up small busi-
nesses and do not usually expand their activity.

However, one can observe a trend towards extend-
ing specialization among the small companies with
the longest market presence — only one of them still
offers only gas related products. In the group of firms
that have operated in the market for six to 10 years
and have grown to become medium-sized — there are
five such companies, and three of them show a high
degree of specialization.

The examined enterprises usually choose one of
two development paths. Some of them focus on ex-
ploiting a specific market niche and develop their
business within its confines by increasing employ-
ment. The other solution is to look for industries
which are similar in terms of product range. In the
literature, both models are defined as the possible de-
velopment patterns for small, highly specialized com-
panies [13].

The basic difference between the results of the
regional and nationwide studies is the level of spe-
cialization of the analyzed enterprises (Fig. 4). Mod-

Volume 9 e Number 2 e June 2018



www.czasopisma.pan.pl P
S

N www journals.pan.pl

POLSKA AKADEMIA NAUK

Management and Production Engineering Review

erately specialized firms account for the majority
of companies from the whole country (51%), which
means that they offer their products to customers
from two to four sectors, while highly specialized
firms turned out to be dominant among the entities
examined in the first study (47%). This is probably
due to the changes that occurred in the period be-
tween the two studies. That time was not favorable
to the development of the gas distribution network,
which is reflected, among others, in the difference
between the actual consumption of gas and the ex-
pectations for given periods (Fig. 5).

100%

80%

60%

40%

20% -

0% -

degree of specialization

length of time in the market| company’s size

Fig. 4. The degree of specialization, length of time in
the market, and size of the companies in the light of the
nationwide research results [own study].
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Fig. 5. The comparison between the anticipated and ac-
tual gas consumption in the years 20052020 [own study

based on [14-17]].

The observed differences were predominantly

caused by the following factors [16]:

e the central, administrative regulation of gas prices
combined with the insufficiently liberalized gas
market,

e consumers’ high price sensitivity,

e the relatively lower price of coal in comparison to
gas,

e the depreciated assets of fossil fuel power stations,

e the low severity of penalties for damage to the
natural environment.
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Representatives of the gas industry hope that the
gas sector will develop at a much faster pace thanks
to the high share of imports in the national bal-
ance of this fuel and to the liberalization of trade
exchange with foreign countries. They reckon that a
gas stock system will have to be developed. This will
entail, in turn, the extension of underground natural
gas storage areas. According to the statistics from
2016, there are seven underground gas storage facil-
ities in Poland and two of them are still being ex-
tended [18], which requires the involvement of local
companies dealing with the production of gas stor-
age and transmission components and using them for
building infrastructure. As regards pipelines, there
are also not enough of them and their quality should
be improved. Thus, in 2017, the PGNiG planned
to spend 1,237 million zloty on the extension and
modernization of pipelines, which may improve the
condition of enterprises performing contracts for the
construction and maintenance of transmission net-
works.

In order to stay afloat in this difficult time in the
market, companies in the gas sector adjusted their
offer to meet the needs of related markets, usually
the plumbing one. It should be stressed that, despite
this fact, only a few of the examined firms (16%)
operated in several markets at the same time.

In the nationwide study, the aspect of the spe-
cialization of small and medium-sized gas enterpris-
es was considered in two ways. The first of them re-
ferred to the number of industries that companies
work for. These results are presented in Fig. 4. At
the same time, the findings of the nationwide study
let to identify the level of specialization in terms of
specific products offered by enterprises. In this con-
text, the following models have been distinguished
(Fig. 6):

a single product offered in a single market,
a lot of products offered in a single market,
a single product offered in a few markets,
a lot of products offered in a few markets.

Having considered the above options, one can ob-
serve that almost 80% of all the examined compa-
nies exhibit specialization in one of the above forms.
Most of them (60%) focus on a single market, i.e.
they operate in one selected industry and offer di-
verse products adapted to its needs. This approach
is also in line with the concepts of the functioning of
small enterprises. Their owners, who are managers
at the same time, concentrate on the area that they
have good knowledge of. The products they offer are
diverse to a limited degree as they are targeted at
specific audience. This operational model is thus the
same as the exploitation of a selected market niche,
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which is seen as characteristic of small enterprises in
the literature [10].

100%

80%

60%

40% -

20% -

0% -
A B C D

mall small ®medium

A single A lot of A single A lot of
product offered products product products
in a single offered in a offered ina |offered in a few
market single market | few markets markets
companies A B C D
all 6% 60% 10% 24%
small 8% 66% 13% 13%
medium 5% 45% 5% 45%

Fig. 6. Specialization of enterprises — nationwide research
results [own study].

The nationwide study also shows that small and
medium-sized gas enterprises have a relatively short-
er lifecycle. Most of them (60%) have been present
in the market for over 15 years, and they employ
less than 49 people. What is more, their managers
claim that their size has changed, on average, by
no more than 30% since the firm was founded. The
most numerous group includes the companies which
have increased their staff size by approximately 16—
20% throughout the whole period of their activity
(Fig. 7).
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Fig. 7. Changes in employment size in enterprises — na-
tionwide research results [own study].

Thus, changes in employment size were not sig-
nificant, considering the length of time most of the
examined companies have been present in the mar-
ket. Enterprises generally employ the same number
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of employees as they did when they began business
activity. Hence, the companies which were small at
the beginning tend to develop by improving their
product range — by diversifying and extending their
portfolio or by becoming specialized in offering spe-
cific products rather than expanding their size.

The application of the selected
management methods

All of the concepts and methods under analysis
have been at least partly applied in the examined en-
terprises (Figs. 8, 9). However, the difference between
partial and significant use is quite big. It shows that
the managers of small and medium-sized gas com-
panies have superficial or no knowledge of modern
management concepts and methods and that these
methods are implemented in an intuitive and ran-
dom way.

70% 65Y
59% 59% 59%
60%

50%

1SC8

35%35%

number of enterpr

o ||
f S

= @)

o n =

4 =
management methods

B at least partial application of a method — companies from Wielkopolska
the use of a method to a significant degree — companies from Wielkopolska
Fig. 8. The scope of the application of modern manage-
ment concepts and methods in the examined gas enter-
prises from Wielkopolska region [own study].
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Fig. 9. The scope of the application of modern manage-
ment concepts and methods in the examined gas enter-
prises in nationwide study [own study].

Significant differences in the results obtained in
the regional study (conducted exclusively in the

Wielkopolska region) and the nationwide research

Volume 9 e Number 2 e June 2018
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results were observed. They are particularly evi-
dent when it comes to the use of such methods as:
Continuous Improvement (CI), Team-Based Work-
ing (TBW) and Empowerment (EMP), as the result
of which the following methods are also widely used:
Total Quality Management (TQM), Supply-Chain
Partnering (SCP), Outsourcing (OS), and Business
Process Reengineering (BPR). What is the most
striking difference, however, is the disparity between
the implementation of the assumptions of Learning
Culture (LC) in the regional study of companies and
in the nationwide research. This disparity might be
to a certain degree explained by the area of study,
although it seems that such a considerable difference
cannot be the result of the unique nature of com-
panies from the Wielkopolska region. The more con-
vincing reason is the fact that the two studies cover
different periods with a gap of a few years between
them. Over this time, managers changed their atti-
tudes and began to treat employees as the leading
resource of an enterprise.

The analysis of modern management concepts
and methods shows that the following ones are ap-
plied to a significant extent: Empowerment (EMP),
Continuous Improvement (CI), Concurrent Engi-
neering (CE), Outsourcing (OS), Team-Based Work-
ing (TBW), Total Productive Maintenance (TPM),
Business Process Reengineering (BPR), Learning
Culture (LC) and Manufacturing Cells (MC). Inte-
grated Computer Technologies (ICT) are also used
relatively widely. Because of the size of enterprises —
usually small, sometimes medium-sized — the appli-
cation is not always consistent with the assumptions
made during the analysis of characteristic symptoms.
In the regional study interviews, however, we ob-
tained the information which would confirm the use
of ICT for supporting management and this served
as the proof that the method was used [19].

In the course of conducted research, the applica-
tion of management methods in the incumbent com-
panies was particularly interesting. In the regional
study, the number of firms present in the market for
more than 10 years was 59%, while the respective
number in the nationwide research was 84% of the
companies under study, with enterprises older than
15 years accounting for 60% of the total. This dis-
parity is probably the result of the period of study
corresponding to the development of the free mar-
ket economy in Poland. The statistical observations
show that relatively few companies are established in
the sector of small and medium enterprises, which is
dominated by the firms which have been present in
the market for quite some time and it is them that
adapt to customers’ demands and meet their needs.

Volume 9 e Number 2 e June 2018
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Fig. 10. The application of management methods to a sig-
nificant degree by the incumbent companies in the gas

sector [own study].

As regards the application of the analyzed man-
agement methods by the incumbent companies, the
biggest differences between the findings of the re-
gional and nationwide studies have been observed
in the case of LC, TBW and CI, which is shown in
Fig. 10. All of them are related to human capital,
knowledge development and the exchange of experi-
ence and skills. Enterprises use a resource approach,
focusing on the capital that is the most difficult to
emulate because it is connected with individual tal-
ent and with the knowledge of the company’s area of
expertise.

In the case of the nationwide study, the scope of
the application of management concepts and meth-
ods by all companies participating in this research
stage and by those which increased production and
employment was compared (Fig. 10). The compa-
nies which are effective in the market, i.e. those
which have doubled their production volume and
have raised employment, use such methods more
widely than the others. As regards the companies
which increase employment, it is particularly visible
in the use of Continuous Improvement (CI), Learning
Culture (LC), Empowerment (EMP), Total Quali-
ty Management (TQM) and Benchmarking (BEN).
Especially the first three methods mentioned above
are focused on the development of human resources
in companies, so their application is fully justifi-
able.

What draws particular attention is the applica-
tion of methods such as Supply Chain Partnership
(SCP) and Just in Time (JIT), which are used far
more widely than all the other examined manage-
ment practices. This may be due to the growing
importance of partnership relations between coop-
erating entities, which are established as the result
of companies’ specialization. As small and medium-
sized gas enterprises are highly specialized, they need
to start cooperation with other firms in seeking con-
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tracts for building specific parts of a pipeline. These
contracts are usually too complex to be performed
by single specialist enterprises. Thus, manufactur-
ers of the specific pipeline parts (transmission pipes,
clamps, pressure reduction and metering stations)
have to and want to cooperate with each other, and
send these parts within the framework of SCP and
in accordance with JIT principles to the place where
they are used.

100%

80%

60% B

%lfﬂﬁf” ﬂFﬂthl

TQNﬂBEN cI ‘ CE ’sw’ 3T ‘ 0s ’TBV» MC ‘TPM‘EMP‘BPR‘ICT‘ LC

management methods

number of enterprises

® production volume doubled = employment rose by more than 50% ® all companies

1t methods
TQM | BEN | CI CE | SCP | JiT 0S [TBW | MC [ TPM | EMP [ BPR | ICT | LC

production
volume doubled
employment
rose by more 38% | 31% | 69% | 31% | 31% | 38% | 31% | 46% | 23% | 23% | 54% | 46% | 23% |100%
than 50%
all companies 23% | 21% | 44% | 26% | 19% | 15% | 27% | 48% | 19% | 18% | 39% | 19% | 10% | 90%

13% | 13% | 39% | 26% | 16% | 19% | 32% | 45% | 19% | 23% | 42% | 39% | 6% | 84%

Fig. 11. The application of management methods to a sig-

nificant degree by the companies examined in the nation-

wide study in comparison to the scope of their applica-

tion by the firms increasing their production volume and
employment [own study].

Conclusions

The findings of both stages of the study show
that small and medium-sized enterprises in the gas
sector are specialized to a high and moderate degree.
This specialization usually consists in offering a few
or a dozen or so industry-specific products. The high
level of specialization of the incumbent companies
takes its origin in the way small and medium-sized
gas enterprises were established — they were set up
by specialists with expertise in the company’s field
of activity or were the privatized spin-offs of larger
corporations.

The application of management methods by gas
enterprises is particularly important for drawing con-
clusions concerning the incumbent companies. The
results presented above indicate the growing use of
methods connected with human capital. This capi-
tal, which is of a unique and creative nature, con-
stitutes the key corporate resource, determining the
survival and growth of a company. Managers are in-
creasingly interested in methods such as LC, CI or
EMP, because they want to stimulate their employ-
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ees’ involvement in the development of a competitive
enterprise.

Competitiveness involves mnot only pursuing
profitable contracts for building and modernizing
pipelines, but also establishing efficient cooperation
with other firms [20]. This is why the SCP method
is being used more and more widely as it is based on
the existence of quality-tested products and process-
es. At the same time, the number of companies which
apply the JIT method is also increasing, which has
a positive influence on meeting deadlines and the low
cost of work.

Highly specialized small and medium-sized gas
enterprises, which have been present in the market
for 10-15 years or longer, seek solutions which will
help them develop in terms of the quality of products,
processes, and, most importantly, human capital.
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