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Abstract

Entrepreneurship in the area of agriculture is subject to various factors, such as
nature risks (hydrologic, pests and diseases) or recently notable economic hazards
with disastrous consequences for a lot of enterprises. A grave issue is, for example, a
vast wage rise to which the agricultural sector fails to respond, thus threatening the
existence of these companies. The article aims at analysing the way wages influence
the net value-added (NVA) in the agricultural sector of V4 and identifies components
with a significant impact on NVA thereof. The data set from 2004-2017 of V4 provides
the relevant data, using statistical methods — Maddala-Wu Test, Akaike Information
Criterion and Engle and Granger two-step method to detect the relation between the
average and minimum wage of NVA. The average wage increase positively influences
NVA, as contrasted with minimum wages harming MVA.

Key words: market value-added (MVA), average and minimum wage, agriculture,
performance and productivity of the enterprise

Introduction and Literary Research

The agricultural sector is at risk abiding by important decisions of social-individual
character due to factors concerning weather, pests and diseases or economic issues such
as changes in market conditions or government policies relating to the primary sector
(Iyer et al, 2018), considering the artificial intelligence development and follow-up
effective strategy as a possible solution to predict these risks (Stehel, Horak and Vochozka,
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2019). Vrbka and Rowland (2020) observe in artificial neural networks a variety of
applications in all spheres of life, mostly given their ability to perceive behavioural
archetypes and learning abilities, leading to correctly predicting future developments and
making crucial decisions.

According to Aleknevicien, Stareviciut and Aleknevicien (2018) earlier EU member states
more effectively manage the risk reduction to agricultural enterprises. Employers face
hazards and follow-up problems by counter-balancing missed opportunities and lost
employees, jobs such as managers, qualified farmers, foresters and fishers being at a
higher risk of leaving, as contrasted with less-mobile professions like technical workers,
technical experts, professionals, associated professional workers, business workers,
mechanics, machine maintenance workers and sale and after-sale workers (Bachmann et
al,, 2020). The development and application of information and computing technologies
have highly contributed to changing the labour-market structure in the last four decades,
mostly in fixed-routine positions (Bachmann, Cim and Green, 2019). Some experts
reflected on this influence as unfavourable regarding holding down steady jobs, fearing
automation trimming the workforce. On the contrary, Autor (2015) considers the
development in robotics and artificial intelligence as an opportunity to offer comparative
advantages of human capital.

Agriculture must take into account a rather uncomfortable situation of the respective
enterprises resulting from enormous economic influences, often pushed to purchase a
land of their former competitors, which leads to reducing numbers of their employees
(Beckers et al., 2018). The European employment rate in the agrarian sector decreases,
the trend being the most apparent in companies focused on livestock, except for Spain and
The Netherlands (Houstiou et al., 2020). Bojnes and Ferto (2020) observe the integration
of agricultural corporations into developmental activities in Slovenia and Hungary,
demonstrating the overwhelming dominance of small-scale organizations within these
activities including without limitations Hungary. McKillop, Heal and Kinsela (2018)
classify agrarian enterprise owners by age, indicating a relative scarcity of fresh
businessmen involved in agriculture throughout Europe. Duesbergova, Bogue and
Renwick (2017) point out the critical importance of supporting new farmers, as seasoned
producers without successors are less productive and open to new environmental
methods. Cassidy and McGrath (2015) observe the trend of young people from rural areas
of Ireland to migrate outside their home community. Bernues et al. (2011) see the same
decline in fresh farmers in the Mediterranean area. The fiscal policy of the European
Union responds to the situation by giving loans with different maturity deadlines or
grants to follow young people’s tendency towards long-term planning and help them with
entrepreneurship (Davis, Caskie and Wallace, 2013). Work and business in the
agricultural sector are not attractive for the youth, the trend needing a change to ensure
the sustainability of the primary sector.

Acemoglua and Autor (2011) observe the decline in real wages for unqualified posts
including without limitations unskilled men. Thanks to rapid technological development,
the machinery can substitute workers with secondary education in various tasks. Abbritti
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and Fahr (2013) analyse the relationship between the wage increase and creating job
vacancies, arguing that an enormous wage increase in OECD results in job vacancy decline.
Deutch and Himmelreicher (2020) state that high average wages in the national economy
pose a risk to low-income jobs, leading to threatening the existence of agricultural
companies, as such low wages make workers leave the primary sector for missed
opportunities (Spicka et al., 2019). Kiihl, Flach and Gauly (2019) seek the correlation
between hourly salaries and the value of data of agrarian companies, stating that greater
inputs generate higher wages. Batyr et al. (2019) argues that grants provided to
agricultural corporations in Germany and France significantly affect worker marginal
income. Braun et al. (2019) assess the influence of the imposition of minimum wages on
the employment rate, considering the implemented government measures leading to
stabilizing the labour market as ineffective. Low-wage sector thereby incurs risks of the
negative impact on the employment rate. Rather unclear consequences of inadequate-
wage influences require further research.

The article focuses on analysing the influence of wages in the agricultural sector of V4 on
netvalue added (NVA) and identifying specific factors affecting NVA thereof. The indicator
helps measure the contribution of the personnel capital to the performance and
productivity of the enterprise, formulating two plausible hypotheses. The first one
concerns the average wages swaying NVA, whereas the second presumes the minimum
income impacting NVA.

The hypotheses are as follows:

Hypothesis 1 HO: the average wages do not influence NVA vs. H1: the average wage
influences NVA,

Hypothesis 2 HO: the minimum wages do not influence NVA vs. H1: the minimum wages
influence NVA.

Data and Model

The research analyses annual data of four countries from 2004-2017: the Czech Republic,
Slovakia, Poland and Hungary, using variables such as Net Value-Added (NVA), Wages
(W), Total Assets (TA) and Minimum Wage (MW) in EUR and Total Utilized Agricultural
Area (TUAA) in hectares. All these variables relate to the Total Employment Rate assessed
by AWU!, designated per worker by lowercase letters. The data were amassed from
FADN? and Eurostat® databases.

The analysis follows the intensive form of the production function with NVA being a
dependent variable, while TUAA approximates the land factor of production, TA doing the
same to the capital: both activities relate to workers. The analysed formula is as follows:

"More about variables on https://ec.europa.eu/agriculture/rica/methodology3 en.cfm.
2 https://ec.europa.eu/agriculture/rica/.
3 https://ec.europa.eu/eurostat.
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nva; = a; + frtuaa + frtag + Pswi + famwi + €44, (1)

Where i = 1, 2, 3,4 represents individual states in time ¢, for t = 1,2, ..., 14. Parameter «;
presents unobserved heterogeneity of country i. A random element is presumed to €;; ~

iid(0,0%)% Unobserved heterogeneity results, for example, from different socio-political
situations of a specific country.

Empirical part

Maddala-Wu method from 1999 tested unit roots for variables in equation (1), while
Akaike information criterion estimated the delay. Table 1 proposes the test results.

Tab. 1: Manddala-Wu unit root test

Variable t-test p-value
nva 0.3930 1
tuaa 4.116 1
ta 0.077 1
w 0.131 1
mw 0.019 1

Source: Authors.

The table suggests that neither variable can reject zero hypotheses on the presence of the
unit root, which leads to testing first differences on the unit root presence. Table 2
illustrates the achieved results.

Tab. 2: Manddala-Wu unit root test - the first difference

Source: Authors.

Variable t-test p-value
A nva 98.527 0.000
A tuaa 41.544 0.000
Ata 56.475 0.000
Aw 50.628 0.000
A mw 42.699 0.000

4 iid- independent and identically distributed.
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Now we can reject zero hypotheses in behalf of alternative hypotheses predicting the
integration of all variables in the order of one.

The testing on the presence of the co-integration relation follows Engle and Granger two-
step method from 1987, the first step calculating equation (1) by within estimator (e.g.
Woolridge, 2010). Table 3 depicts the computed results. The second step deals with
testing the residua from the first step on the presence of the unit root by Maddala-Wu
method. Line I (1) suggests the achieved test results, revealing the possibility to reject
zero hypotheses on the existence of the unit root. The residua integrate in the order of
zero, showing a co-integration relation between variables from equation (1). The robust
estimator by Arellan (1987) assesses the variation-co-variation matrix, while critical
values by MacKinnon (1991) comprehensively evaluate t-test.

Tab. 3: Estimated equation (1) and co-integration testing

Variable | Estimate | Standard deviation | p-value
tuaa -303.110 47.647 0.000
ta 0.097 0.031 0.000
w 2.785 0.211 0.000
mw -1.378 0.355 0.000
(1) 57.808 0.000

Source: Authors.

The estimation results from Table 3 show the average wages in the agricultural sector
have a positive influence on generating the net value added; suggesting average wage
increase by 1 EUR will produce NVA growth by 2.785 EUR. Significant changes in total
assets per worker favourably influence NVA, when an extraordinary surge in the total
asset by 1 EUR raises the dependent variable by 0.097 EUR. TUAA variable demonstrates
the rise in the amount of utilized land adversely affects NVA, the reason being the analysed
data set involves Poland, which presents a heterogeneous unit given its size and a large
number of people employed in agriculture. Minimum wages also harm NVA, causing the
minimum wage increase by 1 EUR but cutting NVA by 1.378 EUR.

Discussion and conclusion

Accepting important decisions in the agricultural sector always incurs potential risks,
mostly from factors related not only to weather, diseases and pests but also to economic
circumstances such as changes in market conditions, government policies towards the
primary sector or other prevalent economic influences. A marked decline of fresh farmers
and falling employment rate in the respective division also bring serious problems. A
veritable wage explosion leads to shedding jobs, posing a considerable threat to the
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existence of agricultural enterprises, forcing poorly paid workers to leave the primary
production sector.

The article mostly focused on exploring wage circumstances in agriculture with the view
to analysing salaries in the respective field of V4 and their influence on NVA, identifying
critical factors contributing to NVA in the agrarian section by formulating two hypotheses.
The first one concerned whether the average wage radically affects NVA, while the second
predicted the impact of minimum salaries on NVA. Annual data from 2004-2017 of V4, i.e.
the Czech Republic, Slovakia, Poland and Hungary reflected the required information,
using net value-added, total wages, total assets, minimum wages, total utilized
agricultural area for variables which related to the overall employment rate. The paper
proceeded from the intensive form of the production function, considering NVA as the
dependent variable. Maddala-Wu method tested the unit root for variables, while Akaike
information criterion estimated the delay. The testing on the presence of the co-
integration relation followed Engle and Granger two-step method. The results suggested
the average wage increase positively influenced NVA, generating the growth of NVA by
2.785 EUR, as contrasted to the rise in minimum wages negatively affecting NVA. In this
case, the minimum wage explosion by 1 Euro results in NVA decline by 1.378 EUR.
Although not necessary to interpret, other variables help verify the robust relation. The
change in total assets per employee also favours NVA, while the increase in the amount of
the utilized land per worker has a damaging impact on NVA. Both constructed hypotheses
thereby proved true - the average and minimum payments significantly influence NVA -
the average wage positively, while the minimum salary sees a rather adverse impact.

The presented article identifies factors determining MVA, aiming at future research
focused directly on declining employment in agriculture influenced by salaries within this
sector. Of interest might also be to analyse growing agricultural subsidies compared to
average wages.
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