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This work aimed to identify the 
impact of investments in per
manent assets on the number 
of employees by sector and 
its impact on employee salari
es. We draw the data from the 
Financial Statements Annual 
Bulletin published by the Ser
bian Business Registers Agency, 
representing aggregated data 
of all enterprises in Serbia and 
their analysis by sectors. The 
data set spans the period from 
2013 to 2020. The results show 
a high positive correlation bet
ween investment in permanent 
assets and the number of em
ployees in the manufacturing 
sector and information and 
communication sector, and a 
negative one in the agricultural 
industry. We did not find a sig
nificant correlation between in
vestments in permanent assets 
and the number of employees 
with their salaries.

INTRODUCTION

This study of the effect of the growth of permanent assets 
on the number of employees during the period from 2014 to 
2020 in Serbia revealed a high correlation between these two 
trends and pointed out that new investments in permanent 
assets are the most significant generator of the number of 
employees (2, 23).

This paper aimed to identify the impact of investments 
in permanent assets on the number of employees by sector 
and its impact on employee salaries. We assume that higher 
investment contributes to the increase in the number of em
ployees and their wages and contributes to better economic 
development of that sector.

Permanent assets include tangible, intangible, and bio
logical assets, long-term investments, and long-term recei
vables. All these assets represent the manufacturing capital. 
The term ‘fixed assets’ is also used as the synonym for per
manent assets.

LITERATURE REVIEW

Theoretical literature often points out that the volume and the 
sign of the change in fixed asset investments effect on em
ployment depend on the production structure and the share 
of capital technology and labor. However, empirical studies 
of the interdependence of fixed asset investments and job cre
ation are relatively scarce and limited. Fanhui Fan and Li Jing 
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(2011) found a high positive correlation between investments in 
fixed assets and industrial employment and a negative and low 
correlation between investments in fixed assets in agricultural 
production and employment in agriculture (4, 955).

For a better understanding of the effects of fixed asset invest
ment, it is necessary to know their determinants. The results of 
most researchers show that the availability of financial resour
ces has a significant impact on the volume of investments in 
fixed assets. Using a sample of high-tech firms in Portugal, Nu
nes et al. (2017) estimated that one percent growth of the firm’s 
debt in the previous period affects the increase in the volume 
of fixed assets investments by 0.52 percentage points. On the 
other hand, the firm’s age restricts investment in fixed assets (6, 
178). Similar results have been found in other studies. For that 
reason, it is necessary to keep in mind that one of the essential 
preconditions for investments in fixed assets is long-term finan
ce. According to Sommer (2021), firms with higher investments 
in fixed assets and long-term finance are more likely to increa
se employment by 0.77 percentage points. These firms are also 
more likely to invest in the training of production workers and 
the number of permanently employed workers, which contri
butes to improving the quality of employment (11, 16-18).

Due to the importance of the firm’s access to long-term fi
nance for the firm’s development, considerable attention from 
analysts in the past years has been given to researching the ef
fects of long-term credits, particularly in developing countri
es. However, several studies show that long-term credits have 
a positive impact on employment growth and salary growth 
in firms, but it is not statistically significant. In addition, the 
results indicate that short-term loans have a critical impact on 
employment growth (12, 230-232). Leon (2020) found similar 
results related to the effects of long-term credits and short-term 
credits on employment growth (5, 77).

The access to loans for investing in fixed assets varies depen
ding on the size of the firm. Small and medium firms face se
veral financial and institutional obstacles in external financing. 
However, the research results show that the access to loans for 
small and medium-sized enterprises, for finance investments 
in fixed assets among other things, contributes more to em
ployment growth than is the case with large firms. According to 
Ayyagari et al. (2016), employment growth would be higher by 
3.06 percentage points if a small or medium enterprise had ac
cess to a loan or line of credit from a financial institution, while 
employment growth in a large firm with access to a loan would 
be higher by 1.18 percentage point (1, 35). This can be explained 
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by the fact that small and medium enterprises tend to be more 
labor-intensive than large firms. It can be assumed that the re
laxation of financing constraints faced by firms in the financial 
market would positively affect employment growth. The rese
arch study shows that firms facing severe financial barriers ha
ve 1.5 percentage points lower job creation rate than firms wit
hout financial constraints (3, 16). However, in the same study, 
the authors find that the impact of financial obstacles on job 
creation rate depends on the degree of working capital external 
financing. The results show that there is no statistically signifi
cant effect of fixed capital investments on employment growth 
between the firms facing financial barriers and firms which are 
more dependent on external funding (3, 22).

METHODOLOGY

To determine the sources of financing investments in perma
nent assets, we drew the data from the Financial Statements 
Annual Bulletin published by the Serbian Business Registers 
Agency, which represents aggregated data of all enterprises 
which submitted their financial reports, according to the Law 
on Accounting from 2013. The data set spans the period from 
2013 to 2020. The data include data from financial statements of 
all enterprises and their analysis by sectors of activities. (7-10)

The first step was to calculate the aggregated statements of 
changes in financial positions of all enterprises in Serbia over the 
period from 2013 to 2020. The statement of changes in financial 
position is a statement of flows. It measures the changes that ha
ve taken place in the financial position of an entity between two 
balance sheet dates. It shows the source of funds and the applica
tion of funds during the period.

The calculated changes in the financial position showed to 
be a valuable source of data for further analysis. We selected 
three financial statement positions from the calculated data: (1) 
annual changes of the stated values of permanent assets, (2) an
nual changes of the stated values of own capital, and (3) annual 
changes of the stated values of long-term financial liabilities. One 
of the basic assumptions in financial analysis is that long-term 
(here permanent) assets shall be financed with long-term funds 
(own capital and long-term financial liabilities). Following that 
assumption, we compared the annual changes of own capital 
and long-term financial liabilities with the annual changes of the 
permanent assets. The second step of the research included the 
analysis of the same phenomena in ten entrepreneurial sectors, 
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which comprise about 85% of all enterprises. Finally, we com
pared the trends of change in value of gross annual salaries per 
employee with the trend of increase of permanent assets and the 
kind of investment in permanent assets. This was a qualitative 
analysis of quantitative data. Relevant statistics was initially per
formed in MS Excel and once again in STATA. Our database is 
based on MS Excel, and usually includes small series not longer 
than eight years. MS Excel statistical functions can be easily ap
plied during the analysis. For its robustness, we check some re
sults in STATA if we find it convenient.

All financial data are presented in thousands of Serbian di
nars.

We are aware of the limited time series of analyzed data. We 
also believe that the accounting information of presented book 
values is fair enough for this analysis.

RESULTS AND DISCUSSION

The sources of financing permanent investment regularly come 
from the increase of own capital (either from profit or from new 
payments by the founders) and the long-term finance, mainly 
loans. Occasionally, during a period of crisis, short-term finan
cing may be used for providing investment in permanent or 
long-term assets. The economy of Serbia experienced a period 
of crisis in 2014 due to a catastrophic flood that lasted for more 
than a month and caused severe consequences on the economy 
at that time. Due to the above-mentioned flood, entrepreneurial 
capital suffered severe losses and investments in permanent as
sets were generally financed with short-term liabilities. 

During the period from 2015 to 2020, the increase in perma
nent assets was financed from own capital and from long-term 
liabilities, mainly loans. During the first part of that period, en
terprises invested their own money in new permanent assets. In 
2019 and 2020, the usage of long-term loans increased conside
rably to 36% in 2019 and 73% in 2020.

Table 1: Aggregated changes in permanent assets, own capital, and liabilities during the period from 2013 to 
2020 – All enterprises in Serbia

Source: Authors’ calculation
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Investments in permanent assets of all enterprises increased 
continually on an annual basis from 2014 to 2020 between two 
and nine percent. At the same time, except in 2014, enterpri
ses’ capital also increased. In 2015, 2016, and 2018, the incre
ase in own capital was high enough to finance the increase in 
permanent assets. In 2017, 2019, and 2020 the funds needed 
for investments in permanent assets included own capital and 
long-term liabilities. The usage of long-term liabilities for fi
nancing permanent assets increased significantly in 2019 and 
2020. 

Analyzed by sectors, the most significant shares of the in
vestments in permanent assets changed on an annual basis. In 
2014, 39% of investments in permanent assets were related to 
the construction sector, and 18% to transportation and storage. 
This phenomenon may be attributed to the recovery from the 
consequences of the catastrophic flood that year. The most sig
nificant investments over the period were realized in the manu
facturing sector (16%), transportation and storage sector (14%), 
construction sector (11%), and agriculture, forestry, and fishing 
sector (10%). 

Table 2: Net increase/decrease in permanent assets by sectors

In 2014 almost all enterprises financed their investments in 
permanent assets with their own capital. From 2015, the con
struction sector, transportation and storage sector, and accom
modation and food services sector started to use long-term lo
ans to finance investments in permanent assets.

Table 3: The structure of funds (own capital and long term 
liabilities) used to finance the increase of permanent assets, by 
sectors

Source: Authors’ calculation
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The most significant increase in the number of employees 
from 2014 to 2020 can be seen in the manufacturing sector, fol
lowed by the wholesale and retail trade sector, information and 
communication sector, and construction sector. On the other 
hand, mining and agriculture, forestry, and fishing sectors ex
perienced significant negative migration of employees.

To measure the impact of the investments in permanent as
sets on the number of employees, we used the coeffi cient of cor
relation. The correlation coeffi cient between the investments in 
permanent assets and the increase in the number of employees 

Table 3: The structure of funds (own capital and long term liabilities) used to finance the increase of permanent 
assets, by sectors

Note: If the increase in own capital is higher than or equal to the increase in permanent assets, we assume that the 
total growth is financed by own money (100%). If an increase in own capital is less than the increase in permanent 
assets, an increase financed with long-term liabilities is allocated to the increase in capital up to 100%. If the sum 
of both percentages is less than 100%, the difference of growth of permanent assets is financed with short-term 
financial liabilities.

Table 4: Increase/decrease in the number of employees by sectors

Source: Authors’ calculation
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is significant only in the manufacturing sector – 0.69, while the 
one between the investments in the permanent assets and the 
growth of average annual gross salaries is 0.59.

Dif﻿ferent phenomena were found in the agricultural sector 
and information and communication sector. Although invest
ments in permanent assets in the agrarian sector continually 
increase, the number of employees in that sector constantly 
decreases. The coeffi cient of correlation between investments in 
permanent assets and the change in the number of employees is 
0.55, i.e. investments of fifty million dinars (EUR 400,000) con
tribute to a decrease in the number of employees by one. On 
the other hand, investments of ten million dinars (EUR 82,000) 
in the information and communication sector contribute to the 
increase in the number of employees by one. The reasonable 
explanation for the ITC sector phenomenon is that this sector is 
based on knowledge, but the value of knowledge is not recog
nized in financial statements.

All sectors experienced an increase in salaries over the pe
riod. The highest growth in salaries was realized in the infor
mation and communication sector. Electricity, gas and steam 
and construction sectors were slightly above the average. The 
growth in salaries in the agriculture, forestry and fishing sector, 
and wholesale and retail trade were about average, in manu
facturing, water supply, and transportation and storage sector 
were slightly below average, and in mining and accommoda
tion and food service activities sectors were far below average. 
We have not noticed any correlation between the investment in 
permanent assets, the increase in the number of employees, and 
the increase in salaries.

Figure 1: Movements in annual investments in permanent assets and annual increase in the number of 
employees in the manufacturing sector

Source: Authors’ calculation
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Statistical results calculated in Excel are additionally con
firmed in STATA program by using absolute nominal values 
of permanent assets, the number of employees, and long-term 
liabilities (instead of changes as presented in tables 1 to 5).

Table 6: The correlation between employment, permanent assets, 
and long-term liabilities

Note 1: EMP – Employees; FA – Permanent assets; LTL – Long-term loans.
Note 2: * Represents statistical significance at 5 percent

The results in Table 6 show the correlation coeffi cient bet
ween the number of employees, permanent assets, and long-
term liabilities in three entrepreneurial sectors calculated in 
STATA program. There is a positive, high correlation between 
employment and permanent assets in the manufacturing in
dustry, statistically significant. The investments in permanent 
assets have been accompanied by an increase in the number 
of employees. In addition, the increase in long-term liabilities 
is connected with employment growth, and this relationship 
is statistically significant. The positive, high, and statistically 
significant relationship between the number of employees and 
permanent assets can be seen in the information and commu
nication sector as well. The relationship between employment 
and long-term liabilities is positive but moderate, and it is not 
statistically significant.

However, the correlation coeffi cient between employment 
and permanent assets is negative, high, and statistically signi
ficant in agriculture. It means that investments in permanent 
assets are related to a decrease in the number of employees in 
agriculture. This result confirms that investment in permanent 
assets contributes to the improvement of agriculture technology 

Table 5: Annual increase in average gross salaries

Source: Authors’ calculation

Source: Authors’ calculation
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but reduces the need for labor. In addition, the increase in the 
long-term liabilities is related to the decrease in employment. 
We can also see that the correlation between permanent assets 
and long-term liabilities is positive, high, and statistically sig
nificant, like in manufacturing, indicating the use of long-term 
finance for permanent asset investments. On the other hand, 
the correlation between permanent assets and long-term liabi
lities in the information and communication sector is positive 
but statistically insignificant.

Table 7: Partial correlation between employment and permanent assets

Given that long-term liabilities have an impact on both the 
number of employees and permanent assets, it is necessary to 
determine the correlation between employment and perma
nent assets, excluding the impact of long-term liabilities. For 
that reason, the partial correlation coeffi cient was calculated 
in STATA. The results in Table 7 confirm a positive and high 
correlation between employment and permanent assets in the 
manufacturing and information and communication sectors, 
without the impact of long-term liabilities on both variables. 
We can conclude that the increase in the number of employees 
is related to investments in permanent assets, and this relation
ship is statistically significant at a 1 percent level. On the other 
hand, the partial correlation coeffi cient between employment 
and permanent assets in agriculture is negative and lower than 
the correlation coeffi cient. We can conclude that investments in 
permanent assets are related to the decrease in employment in 
agriculture, but this relation, without the impact of long-term 
liabilities, is statistically insignificant.

CONCLUSION

We assumed that the higher investment contributes to the in
crease in the number of employees and their salaries and con
tributes to better economic development of that sector.

Aggregated changes in permanent assets of all enterprises 
in Serbia show their continual increase. During the period from 
2015 to 2020 permanent assets were financed with capital and 
from long-term loans. During the first part of that period, per
manent assets were funded mainly with their capital. In 2019 
and 2020, the usage of long-term loans increased considerably 
to 36% in 2019 and 73% in 2020.
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The investments in permanent assets were accompanied 
by the increase in the number of employees and the increase 
in long-term liabilities, at a statistically significant level. The 
positive, high, and statistically significant relationship bet
ween the number of employees and permanent assets was 
also found in the information and communication sector. 
The relationship between employment and long-term lia
bilities is also positive but moderate, not statistically signi
ficant. In the agricultural industry, the correlation between 
the increase in employment and the increase in permanent 
assets is negative. It means that investments in permanent 
assets in agriculture resulted in a decrease in the number of 
employees in that sector.

We have not noticed a significant correlation between the 
investment in permanent assets, the increase in the number 
of employees, and their salaries.

LITERATURE

1.	 Ayyagari, M., Juarros, P., Peria, M., Singh, S. (2016) Access to Finance 
and Job Growth: Firm- Level Evidence across Developing Countries, 
Policy Research Working Paper No. 7604, World Bank Group.

2.	 Beke, J., Stoiljković, B., Peković, D. (2021) Investments in fixed assets 
impact on the employment growth in the Republic of Serbija, Revizor, 
Vol. 24, No. 94, 17-23.

3.	 Dao, M.C., Liu, Q.L. (2017). Finance and Employment in Developing Co
untries: The Working Capital Channel. IMF Working Paper No. 17/189.

4.	 Fan, F., Jing, L. (2011). Study of Fixed Assets Investment’s Effect on 
the Employment of Three Industries, Proceedings of the 7th Interna
tional Conference of Innovation & Management, 951-956. https://
www.pucsp.br/icim/ingles/downloads/papers_2010/part_5/58_
Study%20of%20Fixed%20Assets%20Investment_s%20Effect%20
on%20the%20Employment%20of.pdf

5.	 Leon, F. (2020). The provision of long-term credit and firm growth 
in developing countries. Economic Modeling, Vol. 90, 66-78. https://
doi.org/10.1016/j.econmod.2020.04.023

6.	 Nunes, P., Serrasqueiro, Z. & Matos, A. (2017). Determinants of inve
sted fixed assets and in intangible assets for high-tech firms. Journal 
of International Studies, 10 (1), 173-179.

7.	 Serbian Business Registers Agency, Financial Statements Annual Bul
letin 2020, Belgrade, April 2021. 1

8.	 Serbian Business Registers Agency, Financial Statements Annual Bul
letin 2018, Belgrade, April 2019. 2

9.	 Serbian Business Registers Agency, Financial Statements Annual Bul
letin 2016, Belgrade, April 2017. 3

10.	Serbian Business Registers Agency, Financial Statements Annual Bul
letin 2014, Belgrade, July 2015. 4 

11.	Sommer, C. (2021). The impact of patient capital on job quality, in
vestments and firm performance: Cross-country evidence on long-
term finance, Discussion Paper No. 6/2021, Deutsches Institut für 
Entwicklungspolitik (DIE), Bonn.

12.	Watson, J. (2020). The Provision of Long-Term Credit and Firm 
Growth in Developing Countries. Asian Journal of Economics and Em­
pirical Research, 7 (2), 224-234.

Rad primljen: 25.07.2021. • Prihvaćen: 03.09.2021.

THE IMPACT OF INVESTMENTS IN PERMANENT ASSETS ON THE INCREASE IN THE NUMBER OF EMPLOYEES AND THEIR SALARIES BY ENTREPRENEURIAL SECTORS

UČINAK ULAGANJA 
U STALNA SREDSTVA 
NA POVEĆANJE BROJA 
ZAPOSLENIH I 
NJIHOVIH ZARADA U 
PREDUZETNIM 
SEKTORIMA
REZIME
Ključne reči: Marginalna ulag-
anja; marginalan broj zaposlen-
ih; privredna društva; Srbija.
 
Cilj ovog rada je da prepozna 
učinak ulaganja u stalna sred-
stva na broj zaposlenih po sek-
torima, i na visinu zarada zapos-
lenih. Podaci za rad preuzeti su 
iz Godišnjeg biltena finansijskih 
izveštaja koji izdaje Agencija za 
privredne registre Republike 
Srbije. Baza podataka obuhvata 
zbirne podatke svih privrednih 
društva u Srbiji i njihovu anal-
itiku po sektorima delatnosti, 
za period od 2013. do 2020. 
godine. Rezultati ispitivanja po-
kazuju visoku pozitivnu korel-
aciju između ulaganja u stalna 
sredstva i broja zaposlenih u 
prerađivačkoj delatnosti i de-
latnosti informisanja i komu-
nikacije, i negativnu korelaciju 
u delatnosti poljoprivrede. Nije 
utvrđena značajna korelacija 
između ulaganja u stalna sred-
stva i rasta broja zaposlenih sa 
rastom njihovih zarada.


