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Abstract:

The inducted paper discusses economic effect resulting from industrial activities realized within national economy
of the chosen country. The country of selection represents Poland. Economic impact is scrutinized through reflex-
ing on gross domestic product. Industrial segment is deputized over various indicators whose scope strives to
include different views on the industry field. The main point of this paper is to identify the exact relationship
between dependent variable (gross domestic product) and a group of independent variables (picked industrial
representatives). Such determination offers thereafter the possibility to estimate dependent variable’s value and
its next forecast. What is more, the eventual sorting of involved industrial indicators is facilitated according to
their importance. The multiple regression analysis is utilized as the method of investigation. Findings answer the
stated questions and aims with a suggestion of an appropriate equation.

Key words: economic impact, gross domestic product, industrial segment, multiple regression analysis, national

economy

INTRODUCTION

National economies of all countries are influenced by
complex worldwide trends. Undeniable is rapid progress
and high level of innovations. Suggestions concerning the
innovative practices are stated e.g. in the study formed by
[6]. Decisive development in the innovation management
field is similarly important just like in the project manage-
ment (see e.g. [3]).

All necessary changes and improvements are reflected in
each and every segment of the economy. Industrial seg-
ment connotes the significant element in this comprehen-
sive whole. As it is known industry signifies a crucial origin
in the sphere of job formation and also evidently contrib-
utes to overall economic growth [5]. Furthermore, it is a
principal motivator for innovations arising.

Changes in the connection with industry are markedly
needed even more when the new industry release is run-
ning [16]. In such case technological modifications are
probably the most important in the particular economy.
Economicimpact can be then observed through indicators
like profitability or employment.

LITERATURE REVIEW

The research area offers various studies where the influ-
ence of industry on economy is analyzed. There can be
found strongly empirical studies, studies with method im-
provements and subsequent implementation on real data

likewise as studies aimed exclusively on new approaches
development. Researchers investigate selected partial
matters related to this topic and strive to put them into a
broader context. The local, national as well as interna-
tional impact and connections are discussed.

The industrial subsidies were main subject of interest for
[14]. Strategy built on the industry model was suggested.
This practical strategy included results of the quantifica-
tion targeted on the subsidies impact looking at industry
costs, prices, consumer excess and redistribution of pro-
duction between individual countries. Application was
conducted for world shipbuilding. More specifically, the
Chinese shipbuilding was examined.

Another partial matter regarding the influence of indus-
trial segment on economy was reviewed by [11]. The key
indicator was industry concentration. It’s incidence on ca-
pability of the markets, investors in fact, to foresee incom-
ing earnings was tracked there. Considering industry con-
centration, two items were reflected, namely intra-indus-
try information transfer and product market power. The
chosen approach constituted evaluation of the informa-
tiveness of stock returns regarding incoming earnings
through using so-called future earnings response coeffi-
cient. Representative dataset contained 38 economies.
The paper therefore presented international point of
view.
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Manufacturing system from innovative practice and sales
perspective was surveyed by [24]. The country of selec-
tion was Poland. Crucial idea signified the detection if
origin of manufacturing system’s innovations lay in the
tight regional relationships or in the performing on the na-
tional as well as global markets. Empirical nature of anal-
ysis can be observed over entry data. These constituted
findings from 5,209 questionnaires completed by manu-
facturing companies. Every Polish region was incorpo-
rated.

Within industry studies, the industrial symbiosis denotes
relatively large research group. One of the papers dedi-
cated to this theme prepared [7]. As the authors high-
lighted, the great point of such symbiosis utilization is
gaining bilateral benefits involving environmental and
economic angle for participating companies. Calculations
were realized under an enterprise input-output tech-
nique. What is more, a case instance was stated to under-
line the practical implementations.

As mentioned above, there exist numerous works ad-
dressed to the industrial symbiosis. Next noteworthy is
[17]. Using agent-based modeling the verification of in-
dustrial symbiosis indicators was handled that accompa-
nied design of a proper model. This model enabled the
computation of three particular indicators. In the connec-
tion with business concerning industrial symbiosis, an
agent-based modeling was picked in [8], as well. The con-
crete case problem was examined and economic ad-
vantages, inter alia, were counted. In the same area, flows
optimization was the motive for investigation performed
by [20]. The mathematical model was suggested with aim
to make the symbiotic profit and economic profit as great
as possible. It was very positive that the research was
grounded on real data. The study of [12] offered a bi-ob-
jective model followed by its application to a practical
case study related to China.

An economic paper compiled by [23] dealt with economic
impact caused by country’s industry through industrial
clusters regarding industrial parks and special economic
zones. The experimental target was precisely Russia. The
exploration was focused on very activity of executing and
expanding mentioned zones and parks. With reference to
development, individual applied government policies
were investigated with consequent author’s findings and
conclusions. Russian industrial parks represented goal in
another work that assembled [22]. Economic productive-
ness, progress and prospects were reflected.

Industrial clustering served as an approach type also for
[1]. Economic and logic justification of the special eco-
nomic zones was analyzed, exactly in India. Review was
collated on terrain contemplations alike as on detailed in-
terviews. Developers, businessmen, administrators or

staffers typified the sample. Similar substance scrutinized
[26] while this time the questions of China's development
were opened.

METHODOLOGY OF RESEARCH

The essential purpose of the analysis is to find out the con-
nection among a group of delineated independent varia-
bles and given dependent variable. Such action thereafter
offers the possibility for figure valuation appertaining to
dependent variable as well as its incoming figures progno-
sis. What is more, effort lead also to the survey of the se-
lected variables weightiness and likewise their probable
classification when the insignificance is detected.
Discussing the particular variables, as dependent variable
is stated gross domestic product. It is chosen for the role
of indicator that expresses the economic situation in the
country, in other words the comprehensive stage of spe-
cific economy.

As independent variables are claimed selected represent-
atives of the industrial sector, according to the main aim
that is realization of the analysis concerning economic im-
pact of industrial segment. When collecting the individual
indicators the aim was to incorporate different perspec-
tives on industry. These are specifically employment by
activity — manufacturing, employment by activity — indus-
try (including construction), employee compensation by
activity —industry, producer price indices — manufacturing
(domestic market), producer price indices — manufactur-
ing (total market), value added by activity — manufactur-
ing, value added by activity — industry (including energy),
industrial production — manufacturing and industrial pro-
duction — total.

For the purposes of paper, the country of selection is Po-
land. Modeling is performed over data received from
OECD databases [21]. The exact sources are Aggregate
National Accounts, Labour market statistics, National Ac-
counts at a Glance, Producer prices alike as Production
and sales. The selection of data meets the conditions of
relevance, timeliness, availability and, last but not least,
comparability. All of them are publicly accessible. The
scrutinized period is 2005-2019, therefore fifteen years.
First mentioned year of the period under review is related
to the Poland's accession to the European Union. Alt-
hough the country has become a member since 1 May
2004 [4], the year of choice is 2005. The reason is fact that
year 2004 could contain data collected or evaluated by
different methods and procedures. To be sure of avoiding
the possibility of potential distortion, the year after acces-
sion is decisive. There is a certainty of standardization and
that way a smooth comparison of all indicators for the
whole analyzed period. The year 2019 represents the lat-
est current, complete and available data for the necessary
variables. The intention is to keep the highest possible
level of validity.
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Picked method for the research is regression analysis. This
approach is very popular and thus frequently used. It can
be found in the application studies with various orienta-
tion, for instance [15, 18, 25]. The fact is that regression
analysis has its notable place, among others, in the field
of economics looking at linked studies.
There exist divers software solutions which operate sup-
portively. Reached results using mentioned technique are
explicit, well interpretable and practically workable.
Detailed method specification leads to the multiple re-
gression analysis (see e.g. [2, 9, 13, 19]) employed in this
paper. The reason is selection of numerous indicators ap-
plied as independent variables in modeling. Such decision
allows contemplation of every eventually important indi-
cator in the identical research model. However, explora-
tory papers implement different kinds of regression. It
turned out the most optimal type is linear regression (e.g.
[10]) for intended analysis here.
Model construction is formed on the standard regression
equation where the dependent variable is on the left side
and regression constant, coefficients of independent var-
iables as well as independent variables themselves are on
the right. Concrete equation adjusted to the research ob-
jective with setted variables is following:
GDP, = By + BL1EAy, + B2EA;;c + B3ECA; +
ﬁ4PPImdm + ,BSPPImtm + ﬁGVAAm + ,B7VAAiie + (1)
BelPm + BolPy

where:
GDP; is gross domestic product — total (million US
dollars),
EA,, is employment by activity — manufacturing
(thousand persons),
EA;;. is employment by activity — industry including con-
struction (thousand persons),
ECA; is employee compensation by activity — industry
(% of gross value added),
PPI,,4m are producer price indices — manufacturing, do-
mestic market (2015 = 100),
PPI,,+m are producer price indices — manufacturing, total
market (2015 = 100),
VAA,, is value added by activity — manufacturing
(% of value added),
VAA;. is value added by activity — industry, including en-
ergy (% of value added),
IP,, is industrial production — manufacturing (2015 = 100),
IP; is industrial production — total (2015 = 100).

RESULTS

First of all, the descriptive analysis was conducted. This
preceded the regression analysis itself. The principal re-
sults can be found in Table 1. The first column shows the
gross domestic product, which is a dependent variable. All
the following columns manifest the independent varia-
bles.

Table 1
Descriptive statistics
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Gained statistics cohered to regression are exhibited in
Table 2.

Further, the multiple regression technique was used,
more precisely the linear type. Goal was to identify the
connection among dependent variable and a group of se-
lected independent variables.

Table 2

Regression statistics - the first level of analysis
Multiple R 0.999461341745212
R Square 0.998922973643139
Adjusted R Square 0.996984326200788

Standard Error 12618.1043281071

By applying mentioned method the coefficients pertain-
ing to each variable were received. Resulting from it, an
exact participation of independent variable predictions
can be observed. Particular figures of reached coefficients
are stated in Table 3.
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Table 3
Multiple regression analysis - the first level of analysis
Coefficients Standard Error t Stat P-value Lower 95% Upper 95%

Intercept 363518.5 750371.6 0.484451 0.64854129 -1565373.109 2292410
EAn -234.178 80.91875 -2.89399 0.034028069 -442.186479 -26.1699
EAiic 95.85759 29.81185 3.215419 0.023585754 19.22379484 172.4914
ECA; 20428.39 18664.73 1.094492 0.323640087 -27550.82703 68407.61
PPlmdm -10768.7 10645.49 -1.01157 0.358163661 -38133.75733 16596.45
PPlmtm 17397.7 11518.48 1.510417 0.19132632 -12211.49194 47006.89
VAAn, 43480.51 34463.67 1.261633 0.262735831 -45111.18015 132072.2
VAAi. -62533.2 35643.02 -1.75443 0.139722264 -154156.5193 29090.07
IPm 37092.21 10230 3.625828 0.015126658 10795.1616 63389.25
1P, -29718.3 12269.5 -2.42213 0.059959985 -61258.00804 1821.484

Findings pertaining to the given regression reported in Ta-
ble 3 offer, among other things, p-values. These are au-
thoritative for elimination of substandard variables (if
needed) which are identified over common rules applied
for such decisions. Based on the results of p-values, it was
resolved that it is necessary to exclude some variables
from the suggested model. In this case, employee com-
pensation by activity - industry and producer price indices
- manufacturing (domestic market) were removed.
New equation valid for proposed model was ensuing:
GDPy = By + PrEAy + B2EAiic + B3PPlyem + 2)
BaVAA, + BsVAAje + BslBy + B71P,
Realized actions described above can be considered as the
first level of analysis. Next, the same scrutinizing method
was utilized again. This was the start of the second level
of economic impact investigation related with industry.
Naturally, a new equation with editing served for model-
ing. Adequate statistics can be seen in Table 4.

Table 4

Regression statistics - the second level of analysis
Multiple R 0.999303243443403
R Square 0.998606972356505
Adjusted R Square 0.997213944713009

Standard Error 121.282125003302

The results of the regression analysis after previously
made adjustments are shown with the necessary particu-
lars in Table 5.
Focusing on p-values from Table 5, no variable was further
required to banish according to general principles for de-
cision taking on p-value basis. Another substantial num-
bers that can be observed from Table 5 are individual co-
efficients. After their implementation into accommo-
dated equation with seven relevant independent varia-
bles the consecutive outcome was achieved:
GDP, = 10328.36 — 2.33 EA,, + 0.85 EA;;. +
54.41 PPlyem + 551.25 VAA,, — 745.76 VAA;;, + (3)
398.17 IP,, — 337.82 IP;

Specified equation poses the final expected relationship
to which the research was directed. It should be men-
tioned that for the sake of greater clarity and a simpler
idea of the effect of independent variables on the depend-
ent variable, it was decided to adjust the unit of measure
for gross domestic product. The unit of million US dollars
was changed to hundreds of million US dollars. The indi-
vidual coefficients obtained thus no longer represented
initially relatively high values. Ultimately, the final rela-
tionships between the variables and their informative fea-
ture do not change with this adjustment.

Table 5
Multiple regression analysis - the second level of analysis
Coefficients Standard Error t Stat P-value Lower 95% Upper 95%

Intercept 10328.36236 4026.607 2.565028 0.037277175 806.9489219 19849.78
EAm -2.329342804 0.583766 -3.9902 0.005255123 -3.70973113 -0.94895
EAiic 0.851204153 0.252344 3.373185 0.011868582 0.254504582 1.447904
PPlmtm 54.4103857 19.08348 2.851177 0.024646874 9.285119137 99.53565
VAA, 551.2506512 253.7102 2.172757 0.066346409 -48.6786682 1151.18
VAAie -745.7617218 282.427 -2.64055 0.033396934 -1413.59538 -77.9281
1P 398.169556 76.18928 5.226058 0.001217695 218.010545 578.3286
1P -337.8215997 87.69673 -3.85216 0.006274883 -545.191408 -130.452
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DISCUSSION AND CONCLUSIONS

From a broader perspective each country's national econ-
omy consists of several sectors which together form a co-
herent and interconnected whole. One of them, consider-
ably very significant, is industrial sector. All activities in in-
dividual parts of the economy are then reflected in the
summary indicator — gross domestic product.

The principal objective of the paper was to explore eco-
nomic influence of industrial segment in the chosen na-
tional economy. Poland was the subject of interest. Eco-
nomic impact was examined through already mentioned
gross domestic product. In order to assess the impact of
industry, nine indicators were selected from this area with
the intention of describing and covering the segment as
best as possible.

Multiple linear regression served as the method for anal-
ysis which was considered like the most suitable for the
stated purposes. Therefore, the relationship among de-
pendent variable and a group of independent ones was
ascertained. The dependent variable was deputized by
gross domestic product and as independent variables
were standing picked industrial indicators. During the
analysis realization there occurred a need for a two-step
procedure with respect to the specific data used. The
whole effort resulted in obtaining the final equation with
decisive coefficients.

All the research was supported by the survey of numerous
scientific works related to the discussed topic. Among
them were studies focusing on methodology and the
methods themselves, but most of them had empirical
character. These were economic as well as industrial pa-
pers. What is important, reviewed were also studies deal-
ing with and highlighting various issues or unsolved tasks
connected to this theme. The research of other authors
was taken into account both in the selection of individual
indicators and in deciding on the method used with regard
to the set objectives.

It is potentially worth considering the implementation of
additional indicators into the modeling. Even more, these
could be indicators reflecting the industrial segment sec-
ondary way. By such modification, it would be possible to
take industrial impact into account within the newly ac-
quired equation in an even broader context. The subse-
quent economic effects would be expressed thus more
precisely.
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