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Abstract 

 
The overflow of the first and the second wave of global financial and economic crisis were 
motivators for exploring the determinants of profitability in agribusiness sector in Serbian 
province of Vojvodina. The main finding of this study is that the firm size and intellectual 
capital play a crucial role in firm’s success, measured by return on assets. We use data from 
financial sheets in order to measure human and intellectual capital of enterprises in question. 
The analysis indicates that with transformation of small into medium type enterprises, the 
returns on total assets would grow by an average of three per cent. On the other hand, large 
enterprises are threatened with significant risk of inflation. The regression coefficient of 
integrated impact of inflation and the size of enterprise is significantly negative. At a constant 
inflation, increasing the enterprise size leads to the decreasing of returns of over 4%. This 
result of analysis indicates the importance of good macroeconomic management in terms of 
reducing inflation and attempts to maintain it on the lowest possible level. 
 

Keywords: Agribusiness, Human capital, profitability. 

 

1. Introduction 

 

The emergence and overflow of the first and second wave of global financial and 

economic crisis, among other things, sharpened the question of the new concept of 

development of agro-food industry in Vojvodina (Adžić, 2009) and, in this context, problem 

of improvement of organizational frame for public and corporate governance of actors of 

agribusiness, as the basic mechanism for its implementation. In scientific terms, the most 
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relevant is the concept derived from model of development based on (scientific) knowledge in 

function of increasing food exports with  larger share of added value per product unit (Adžić, 

2011).  

The approach to this problem marks: spontaneity, emotionality, irrationality, 

instability, lack of rating the realistic paths for implementation and, accordingly, unclear, 

imprecise and inconsistent approach to the preparation and implementation of appropriate 

economic and business policies, entrepreneurship and business initiatives. The development 

of agribusiness in Vojvodina should follow the development of: (1) new organizational and 

management structures of commercial farms, enterprises for food and beverage production, 

logistics and trading companies, (2) new and complex innovative, organizational, service, 

financial and IT systems, and (3) new requirements related to efficiency and reliability of 

these structures and systems.  

The factors explaining the innovation levels were provided. (Kaufmann, 2012) has 

created innovation and corporate culture indices and found to be correlated. Four variables 

were shown to explain innovation management in the six countries: corporate culture, formal 

processes/innovation department, company size and review of products. The analysis of 

problem of improving the profitability and the efficiency of the agribusiness in Vojvodina, 

will be limited to: (1) analysis of current economic performance and efficiency of public and 

corporate governance of actors in agribusiness, (2) the impact of physical and human capital 

and macroeconomic environment on business efficiency, and (3) improving the performance 

of human capital on the basis of cultural development in a multinational business, as a key 

factor for the establishment of organizational structure, which should provide the increase of 

food exports with higher added value per product unit. In this context, the presented matter is 

in addition to introduction divided into seven parts.  

The first part of the paper deals with the effects of overflow of the first wave of global 

financial and economic crisis and their implications on the ongoing economic performances 

and efficiency of public and corporate management of the participants in agribusiness in 

Vojvodina. The second part presents the methodology for measuring the efficiency of 

enterprises in the agro-food industry with a focus on measuring the performance of human 

capital and the results of its application in evaluating the factors affecting the economic 

efficiency and developmental performances of agro-food industry of Vojvodina.  

Combining the key results of the first two parts, the synthetic results of analysis of 

factors of future competitiveness and their implications for the methodology to constitute the 
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organizational frame for the public and business management of actors of agribusiness are 

presented in the third part. The key finding is that the basis for its constitution is a 

development of culture in the multinational business i.e., improving the performances of 

human capital.  

 

2. Effects of the Global Financial and Economic Crisis on the Efficiency of Public and 

Corporate Governance of Agribusiness in Vojvodina 

 

The key participants of agribusiness produce food and offer supporting services, 

ranging from quite simple to sophisticated, but certainly with little regard for the outside 

world and its needs. After the year 2000 with the removal of barriers to the outside world and 

with the penetration of the international criteria and standards on internal economic, social 

and political scene, contrary to expectations, the management continued to follow the same 

trajectory.  

The key actors of public regulation and private sector turned to the export of primary 

agricultural products with a minimal added value and showed that they were unprepared to 

face the challenges of improving the international competitiveness of food production with 

the higher added value. The situation has worsened with overflow of effects of the first wave 

of global financial and economic crisis. Factors have been identified to impact a company’s 

capital structure; external environment determinants, such as restricted access to financial 

resources; especially for micro, small and medium-sized companies (Morec, 2011).  

In order to determine its effects, for the purposes of this study, a research was carried 

out on a sample of enterprises that deal with more sophisticated forms of production in the 

agro-food industry. The sample covers enterprises from three branches of agribusiness in 

Vojvodina: (1) large mixed commercial agricultural farms (28 enterprises engaged in 

agricultural and livestock production of large-scale engagement of relevant manpower from 

labour market), (2) production of logistics services for primary agricultural production needs 

(80 enterprises), and (3) processing and preserving of fruits and vegetables (30 enterprises) in 

the period since 2005 by 2011.  

Charts 1, 2 and 3 present the basic indicators of economic efficiency of business on a 

sample of observed enterprises in the period since 2005 by 2011. On chart 2 we clearly notice 

two troughs in 2008 and 2010. In 2008 the decline was 30% compared to 2007, and in 2010 



Profitability of agribusiness in crisis: case study of Vojvodina 
Sofija, A.; Stojic, D. 

Custos e @gronegócio on line - v. 11, n. 2 – Abr/Jun - 2015.                                         ISSN 1808-2882 
www.custoseagronegocioonline.com.br 
 

251

was 23% compared to 2009. The profit from 2010 was in 2011 increased by 36%, but still 

remains below the figures in 2007. 

 

 

Chart 1: Total income of the observed enterprises (in millions RSD) 

 

 

Chart 2: Total net gain of the observed enterprises (in millions RSD) 

 

 

Chart 3: Total assets of the observed enterprises (in millions RSD) 

 

Chart 4 compares the changes in added value in the entire agro-food industry (red line) 

with changes in the observed sample (blue line): 
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Chart 4: Changes in added value 

 

Two factors are important for an explanation of listed indicators of effectiveness of 

agribusiness operations in Vojvodina. The first relates to the macroeconomic environment of 

agribusiness, and the second to the behaviour of entrepreneurs, owners and managers of 

commercial farms, food and beverage production enterprises, logistics and trade companies. 

The key events at the macro level are consequence of the fact that the executive and 

representative government holders, who took over the public management after the political 

changes in 2000, accepted the model of agribusiness structured in accordance with the 

recommendations of major international economic organizations (Washington Consensus).  

The model supported a radical reshaping of agro-industrial complex, applying three 

main mechanisms: deregulation, liberalization and privatization in order to promptly increase 

a role of private sector in production, employment and development (Buckwell, 1994). In 

spite of economic and developmentally non-productive results of implementation of this 

model in agro-industrial complexes of the other former European socialist countries, that 

forced them to turn to more active version of agrarian and industrial policy, the internal 

market of food in Serbia was liberalized, most of the barriers for foreign enterprises accessing 

the market of goods, money and enterprises were suspended, leading to acceleration of 

transformation of social and governmental into private ownership in the agro-industrial 

complex (Stojanović, 2010).  

A false signal about the profitability or non-profitability of entire business was sent 

to agribusiness, market and population, which has intensified the process of reduction of 

livestock breeding and disappearance of export industry for meat processing as well as 

industries for production of agricultural machinery and fertilizers (Adžić, 2008b; Adžić, 

2010). 
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3. The Methodology for Measuring the Performance of the Agro-food Industry in 

Vojvodina 

 

In the process of creating the new value the enterprises rely on two types of 

resources: physical and human capital. The new value is formed in relation to the quality of 

knowledge inputs in products/services and in relation to the price that buyers are willing to 

pay. Therefore, in the process of creating the new value on one hand are the relationships 

between customers and products, and on the other the relations between the created added 

value and resources involved in creating it (Komnenić, 2012). 

The goal of enterprises is to with existing resources maximize the result, i.e., to 

create more added value, with the maximum efficiency. Intellectual capital efficiency 

methodology was taken from (Pulic, 2003). Indicators used in testing the efficiency on the 

given sample of enterprises are: (1) physical and financial capital indicator CEE and (2) 

human capital indicator IC, consisting of human HC and structural capital SC. Financial 

statements were used to gather the information about gross wages and other payments for 

employees as a proxy for human capital HC.  

The structural capitals is calculated when the human capital is subtracted from total 

created added value. The net book value of corporate assets presents physical capital. The 

obtained values are placed in relation to the newly created added value, in order to get the 

indicators of efficiency of each resource in its creation. These are: (1) physical and financial 

capital engagement efficiency CEE, (2) human capital efficiency HCE and (3) structural 

capital efficiency SCE. The sum of (2) and (3) is called also the human capital efficiency. The 

study analyses the impact of two types of variables: (1) enterprise-specific and (2) 

macroeconomic variables. The indicators listed above are the enterprise-specific variables and 

we briefly present the formulae. 

Added value (VA) of enterprise is calculated by: 

 

VA = NOS + COE + A + D, 
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where NOS is net operating surplus, COE - compensation of employees, A – 

amortization and D – depreciation. The efficiency of human capital, measures the level of 

added value created by each monetary unit invested in employees: HCE = VA/ COE. 

Lee (2010) defines the efficiency of human capital as a share of information that is 

revenued. Since the quantity of information exchanged in each of observed enterprises is not 

available, not diminishing the significance of Lee's theoretical approach, we chose the 

definition which use available data from financial statements. 

Structural capital (SC) is considered a set of resources which enable to articulate the 

human capital. If an enterprise has a higher level of codified knowledge and skills in the form 

of an effective organizational structure, good procedures, databases, software, patents, 

licenses, etc.., it will have a higher efficiency of use of human capital. The structural capital is 

the result of work of human capital in the past, and is inversely proportional to the size of HC: 

SC = VA – HC, and its efficiency, as a share in created added value: SCE = SC/VA. 

Variables HCE and SCE are highly correlated and Pulic introduces ICE = HCE + SCE and 

thus obtains the coefficient of human capital efficiency in creating the added value. ICE is the 

primary explanatory variable, which measures the impact of human capital on the income of 

enterprise. 

The dependent variable ROA is the income on total assets and is calculated by the 

formula ROA= NP/UA, where NP is the net profit and UA is total assets. The macroeconomic 

indicators used as additional variables in the analysis are following: GDPCH - annual 

percentage change in value of gross domestic product. A positive impact of this variable is 

expected on the incomes of individual firms because the variable indicates the general state of 

the economy. Index of Economic Freedoms, IEF, describes the degree of easiness for the new 

entrepreneurs to enter the market. Previous studies (Bain, 1956; Joskow 1973; Porter, 1980) 

indicate that increasing barriers establish monopolistic prices, ergo, achieving higher 

profitability.  

The variable IEF takes value of 0-100, where higher values indicate more liberal 

business environment. Inflation and economic growth are positively correlated. Mallik and 

Chowdhury (2001) prove that this sizes are co-integrated, where changes in the level of 

growth are less sensitive than changes in level of inflation, and vice versa, and conclude that 

the attempt to keep inflation at a level too low could have a negative impact on economic 

growth. On the other hand, rapid economic growth can lead to instability in the inflation rate. 

However, at the enterprise level the impact of inflation on the amount of return on assets is 
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unclear. For enterprises that are in debt, the inflation positively affects the real debt reduction. 

The inflation is measured by consumer basket price index, and the corresponding variable in 

the model is denoted by INF. The openness of the economy is measured by the variable 

OPEN, which is defined as the sum of the share of imports and exports in gross domestic 

product. A positive impact on return on total assets is expected. 

Macroeconomic variables do not vary in the units of observation, which makes it 

difficult to calculate their impact on incomes of individual enterprises. For this reason, the 

model incorporates the effects of interaction between macroeconomic values and variables 

that are specific to each enterprise. Descriptive statistics for dependent and explanatory 

variables is given in Table 1, and the correlation between macroeconomic values in Table 2. 

 

Table 1: Descriptive statistics 

 ROA OPEN INF IEF ICE GDPCH 

Mean 0,015 0,832 0,097 0,537 1,868 0,025 

Median 0,012 0,858 0,086 0,544 1,288 0,036 

Maximum 1,028 0,909 0,177 0,580 40,336 0,054 

Minimum -1,753 0,736 0,066 0,479 -44,285 -0,035 

Std. Dev. 0,173 0,067 0,037 0,035 5,252 0,029 

Skewness -1,648 -0,408 1,276 -0,380 1,961 -0,965 

Kurtosis 2,135 1,606 3,474 1,718 25,721 2,917 

 

Table 2: Correlations between macroeconomic values 

 GDPCH OPEN IEF INF 

GDPCH 1,000 0,166 -0,702 0,571 

OPEN 0,166 1,000 0,539 -0,028 

IEF -0,702 0,539 1,000 -0,629 

INF 0,571 -0,028 -0,629 1,000 

 

The analysis begins by identifying if there are any individual or time effects. Table 3 

presents averaged returns on assets per year. The standard deviation is high for all years, but 

two clusters can be noticed, the first in period since 2005 by 2008, after which the alternating 

yields are around zero. We test the hypothesis H0 that the variation of returns on total assets is 

not significant: µi = 0 and σµ
2=0. The Table 4 gives the result of F-test for individual effects, 

which does not reject the hypothesis of the absence of individual effects. However, there large 

variations that exist in average annual returns of enterprises and are between -29.5% and 
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+30% bring into questions the validity of the test applied. Based on the results of F-test (Table 

5) the hypothesis of absence of time effects is rejected, which was an expected result since we 

expect to detect the impact of the crisis on enterprises’ revenues. However, time effects in 

model are incorporated by introducing year dummies. The model also contains three artificial 

variables for each of the sectors of agribusiness: SECMF – large mixed farms, SECPU – 

agricultural services, and SECVP – processing and preserving of fruits and vegetables as well 

as the artificial variable SIZE by which each of the studied enterprises is classified as small, 

medium or large. 
 

Table 3: Descriptive statistics for ROA (time series) 

 Average ROA St. dev. Observations 

2005 0,0325 0,176 135 

2006 0,0265 0,182 128 

2007 0,0374 0,166 137 

2008 0,0296 0,151 138 

2009 -0,0054 0,141 138 

2010 0,0012 0,146 138 

2011 -0,0130 0,228 138 

2012 0,0201 0,142 138 

2013 0,0032 0,115 138 

 

Table 4: Anova F-statistics (individual effects) 

Method d.f. Value Probability 

Anova F-test (2,949) 0,423 0,655 

 

Table 5: Anova F-statistic (time effects) 

Method d.f. Value Probability 

Anova F-test (6,945) 1,960 0,069 

 

Estimation of model parameters starts with panel regression with stochastic 

individual effects to which we apply Hausman test for endogeneity of regressors. Hausman 

test results are shown in Table 6. 

 

Table 6: Hausman Test 

Correlated Random Effects - Hausman Test 
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Test Summary χ2 Stat d.f. Prob. 

Cross-section random 14,334 7 0,000 

 

The null hypothesis of lack of correlation between explanatory variables and 

individual effects is rejected, giving up the stochastic representation of individual effects in 

favour of individual fixed effects.  
 

4. Results  

 

The general equation to be estimated is: 

 

yit = α1 + µ i + xitβ + uit 

 

where: yit - scalar dependent variable, i.e. income on total assets, xit - is K×1 vector of 

independent variables, µ i - individual effect, i index of firm, t - time index measured in years, 

uit - is a random error of model. All variables were tested for existence of unit root using 

Augmented DF and Peron test. Hypothesis on the existence of unit roots are rejected for all 

variables. Regression results are shown in Table 7. 
 

Table 7: Panel regression results. Dependent variable ROA 

Variable Coefficient t-statistics 

C *** -0,039 -8,105 

ROA(-1) * 0,066 1,768 

ICE *** 0,043 4,692 

SECMF.SIZE *** 0,032 4,195 

ICE.IEF ** -0,030 -2,537 

INF.SIZE ** -0,045 -2,048 

Y2011 *** -0,031 -6,475 

Y2013 ** 0,013 2,224 

Y2009 *** -0,021 -4,358 

Y2008 *** 0,011 2,992 

Y2007 *** 0,020 5,470 

Y2006 *** 0,007 2,843 

R2 0,498 Mean dep. 0,013 

Adjusted R2 0,387 S.D. dep. 0,170 

S.E. of regression 0,133 Akaike crit. -1,039 
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SSE 11,578 Schwarz crit. -0,191 

Log likelihood 561,451 Hannan-Quinn -0,713 

F-statistic 4,517 Durbin-Watson 1,903 

Remark: * denotes p < 0,10 ** p < 0,05 and *** p < 0,01 

 

Lagged value of return on assets has a significant positive impact on enterprise 

performance in the following year, i.e. on keeping the status quo. The coefficient of human 

capital efficiency also has a positive impact on the growth of dependent variable. The analysis 

indicates that firms with good human potential increase in average the return on assets by 

about 4% with magnification of observed coefficient for 1 and thus open up opportunities for 

keeping the developmental propulsion and absorbing the negative impact of current financial 

and economic crisis. However, the integrated effect of this indicator with macroeconomic 

variable IEF on the return growth on the assets is negative. Earlier was stated that IEF has a 

negative impact on returns, because increasing the liberalization prevents the monopolistic 

behaviour and appropriation of extra profit. This is especially true for high-tech enterprises 

that are able to act as monopolists. A more detailed relationship between these two variables 

is shown in Figure 1: 

 

Figure 1: Graph of ROA function depending on the variables ICE (x-axis) and IEF (y-

axis) 

 

A 

B 

C 

D 
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Figure 1 shows the movement of value of variable ROA depending on the ICE and 

IEF variables change, ceteris paribus. For the minimum value of variable ICE the impact of 

variable IEF is irrelevant (along AB). In this case, these are enterprises that do not use at all 

the human capital in generating added value, as well as enterprises in bankruptcy, and for 

their business the index of economic freedoms has no meaning.  

With the growth of variable ICE (along AC) enterprises use the human capital better 

which leads to an increasing of returns on total assets, however, at the same time with 

increasing the economic freedom index that return is reduced. Earlier was noted that a 

possible explanation for this type of dependency is the fact that a greater degree of freedom 

reduces the possibility of monopolistic behaviour and realization of abnormally high returns. 

For this reason, lines that are perpendicular to straight line AC and move to straight line BD 

decrease.  

This decrease is more conspicuous with the growth of human capital. On the graph 

the maximum value of human capital is 30, and the same reach only three of the examined 

enterprises. In the middle of straight line AC the decrease is still mild to the straight line BD 

and does not feel the negative impact of variable IEF. 

 

5. Conclusion 

 

The performed analysis indicates that the sector of large mixed farms have the 

biggest impact on returns on fixed assets, and this effect strengthens with increasing the size 

of these enterprises (primarily due to the growth of human capital, combined with growing 

size of estate and more efficient use of technical resources). The analysis indicates that with 

transformation of small into medium enterprise, the returns on total assets will grow by an 

average of 3,2%. On the other hand, large enterprises are threatened with significant risk of 

inflation. The regression coefficient of integrated impact of inflation and the size of enterprise 

is significantly negative. At a constant inflation, increasing the enterprise size leads to the 

decreasing of returns of over 4%. This result of analysis indicates the importance of good 

macroeconomic management in terms of reducing inflation and attempts to maintain it on the 

lowest possible level. Artificial variables, which describe the effects of individual years, have 

expected signs of regression coefficients. The positive sign of coefficient with variable Y2013 

and negative with variable Y2011, where by the absolute value the coefficient in the last year 
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is higher, show that the action of overflow effects of the second wave of financial and 

economic crisis on the agro-food industry in Vojvodina started. 

The requirements for constitution of the organizational frame for good public and 

corporate governance of agribusiness actors in Vojvodina are still underdeveloped. The key 

problem is the fact that in the past two decades there hasn’t been created a critical mass of 

production (productive) entrepreneurs, managers and professional teams capable to tackle the 

problems and challenges of a very complex revitalization of the agro-food industry 

development functions in an open market economy. 
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