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The key objective of critical success factors is to filter out excessive information 
reaching organizations so that management can focus on several most critical areas. 
Both scholars and practitioners employ most frequently expert interviews as to iden-
tify critical success factors. The aim of this study is to show how quantitative meth-
ods can contribute to a more efficient critical success factors identification. This 
study uses a sample of observations relating to 300 Polish crop producers in a  
5-years period between 2013 to 2017. The findings of this study show clearly that 
the lower the inventory levels the higher the profitability and the growth of sales 
revenues of Polish crop producers.  
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1. Introduction 

Last three decades have witnessed considerable development of performance 
management systems, among which balanced scorecard become the most well-
recognized one. Currently performance management systems are defined as dy-
namic and balanced systems, which facilitate support of decision-making processes 
by gathering and evaluating relevant information. Although there is a huge number 
of published performance management systems, the vast majority of these frame-
works rely highly on measurement and critical success factors [4, 13, 21]. The con-
cept of critical success factors for companies was discussed by Ronald Daniels in 
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1961, who claimed that information systems must focus on a limited number of 
factors. These factors, if addressed properly, should both, ensure an organization’s 
success and prevent the organization from receiving too much information [6, 17].  

According to the literature, critical success factors can stem from: industry, 
environment, competitors, partnerships with clients or suppliers, information sys-
tems, strategic planning, products, process management, working capital manage-
ment, knowledge management, environmental or country specific factors, financ-
ing, and other sources. The large number of critical success factors described in 
literature results from the fact that it is widely acknowledged that critical success 
factors should be tailor-made for each organization. Hence, one size fits all rule is 
not applicable for critical success factors [1, 19, 26]. 

With respect to above, it can be concluded, that critical success factors, con-
stitute a fundamental role of performance management systems, and if are managed 
well, should directly improve the company’s performance. The company’s perfor-
mance, in turn, can be measured with, inter alia, profitability or growth measures. 

The aim of this paper is to study if the level of inventories at crop producers 
can be considered as critical success factor. Inventories in crop producers’ industry 
are subject to several significant risks, including volatility of prices and various 
sources of impairment. As to achieve the aforementioned objective this study em-
ploys relevant statistical test.  

The rest of this paper is organized as follows. In the next, second section a 
brief literature review is being provided, based on which relevant hypothesizes are 
developed. The following sections provides methodology for this study. In the 
fourth section the results are being presented and discussed. In the last section of 
the paper conclusions are being provided, practical implications, limitations of the 
study and the directions for further research.  

2. Theoretical background, hypothesizes development 

The literature on inventories is vast and continues to develop. Significant por-
tion of papers relates to various aspects of stock management. The number of pa-
pers relating to stock levels optimization is also considerable. In general, the papers 
on stock levels optimization can be divided into those aiming to optimize stock 
levels within one organization and among a chain of cooperating companies, so 
called supply chains [3, 20, 24]. The number of papers measuring relationships 
between stock levels and profitability or growth of companies in various industries 
are considerable less numerous, while for some industries or countries insufficient, 
which justifies this study. According to Blinder and Maccini higher stock levels 
should improve the profitability of companies. This should be achieved through 
reduction of production interruptions in manufacturing cycle, which ought to pro-
tect abnormal costs of products, provide protection against price fluctuations and 
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prevent loss of business resulting from non-availability of raw materials. That se-
quence of cause and effects should finally lead to profitability improvements [5].  

The majority of scholars however, postulate lower inventory levels are associ-
ated with higher profitability. The findings of these studies use either statistical test 
or regression analysis and are undertaken in various countries and various indus-
tries [9, 11, 15]. 

The selection of inventory levels for crop producers in this study, is primarily 
interesting because of the two more reasons. The first is the volatility of crop prices 
[16], which impose high risk on crop inventory holders, unless the inventory prices 
are properly hedged. Given, the awareness of Polish farms in this matter is not 
high, i.e. assuming Polish crop producers, especially smaller farms do not hedge 
crop prices than such companies incur considerable risk levels which might affect 
their profitability or even an overall performance. The second reason is that crop as 
inventory is subject to several physical risks such as, for example humidity, mold, 
or vermin, hence if crop is not stored properly than inventories can get impaired, 
loosing considerable value. 

Based on argumentation provided above and in accordance with the majority 
of scholars the following hypothesis is developed: 

H1: There is a negative and statistically significant relationship between prof-
itability and the inventory levels at Polish crop producers. 

Additionally, since the level of inventories should intuitively contribute to the 
growth of sales, the second hypothesis is formulated as follows: 

H2: The higher the inventory the faster the growth of sales of Polish crop pro-
ducers. 

Verifications of relationships between inventory levels and both profitability 
and the growth of sales should allow to understand studied subject more thoroughly. 

3. Methodology 

The sample for this study comprise 300 Polish crop producers in a 5-years pe-
riod between 2013 and 2017. The figures used in the study have been obtained 
from EMIS database (Emerging Markets Information Service) in October 2018. In 
particular, financial statements of 300 Polish crop producing companies in studied 
periods, between 2013 to 2017 have been obtained. Since EMIS database have not 
comprised financial statements of all studied companies for each of the studied 
periods only 1.017 observations have been obtained. Furthermore, due to the use of 
lagged variables, the number of observations used in this study reduced to 661 
accordingly. 



240 

Table 1 provides the variables, with their descriptions, used in the study. This 
study uses 4 profitability variables, namely return on sales – in two versions, return 
on assets and return on equity. Stated 4 variables are widely acknowledged 
measures of profitability in the literature and so commonly used in various studies. 
Return on sales is used in two versions, the first version employs profit after tax, 
whereas the second one EBIT (earnings before interests and tax) and is considered 
as good proxy of profit margins. Therefore, this variable is of particular interest to 
both decision makers and scholars [2, 8, 14, 22, 25]. Growth of companies is 
measured in the literature in various ways [12, 23]. This study measures the growth 
of sales as a variance of sales revenues between two consecutive years. Finally, the 
study uses two variables relating to current and prior year inventories, both calcu-
lated as a percentage of sales. 
 

Table 1.  Variables used in the study 

Variable Acronym Description 

Return on sales ROS Ratio of profit after tax and sales 

Return on sales 2 ROS2 Ratio of EBIT (Earnings before interests and tax) 
and sales 

Return on assets ROA Ratio of profit after tax and total of assets 

Return on equity ROE Ratio of profit after tax and equity 

Growth of sales GRS ((Sales t-year) – (sales t-1 year)) divided by (sales 
t-1 year) 

Inventory INVS Inventory as a percentage of sales 

Inventory prior year INVSPY Prior years’ inventory as a percentage of sales 

 
Pursuant to selection of variables for the study, a descriptive statistic of all 

variables have been reviewed. As significant portion of statistical test of signifi-
cance requires normality assumption of both tested variables to be met or nearly 
met, for example Pearson correlation test [7], normality tests have been undertaken. 
In particular, Doornik-Hansen and Shapiro-Wilk tests of normality [10, 18] have 
been calculated. The null hypothesis for both of these tests is the same and states 
that the variables are normally distributed. Finally, relevant tests of significance 
have been selected and calculated as to obtain required results, which were next 
analyzed and discussed. 
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4. Results and discussion 

Table 2 provides descriptive statistics of variables used in this study. On aver-
age, crop producers included in the study exhibit a high mean growth of sales reve-
nues of 0.177 over the studied period from 2013 to 2017. Mean value of return on 
equity of 0,1038 is not especially high as compared to other, more profitable indus-
tries, but exceeds considerably the interests on bank deposits. As disclosed in Table 
2, inventories of studied companies were high, accounting to around 0,37 of yearly 
sales levels.− 

 
Table 2.  Descriptive statistics of variables used in the study 

Variable Mean SD Median Min Max Skewness Kurtosis 
ROS 0.0898 0.9141 0.0819 -22 6.2888 -20.9244 517.765 
ROS2 0.1301 0.1787 0.0994 -0.9333 0.9432 0.9721 6.7531 
ROA 0.057 0.2255 0.0446 -3.0251 2.9583 -1.7394 114.049 
ROE 0.1038 0.7184 0.0753 -7.6075 9.1739 0.7045 83.2961 
GRS 0.177 1.4352 -0.0118 -0.8009 27.6154 12.9204 215 
INVS 0.3715 0.2675 0.3406 0 3.0083 2.3022 15.4869 
INVSPY 0.3636 0.267 0.3228 0 2.0928 1.7474 6.7132 

Source: own elaboration based on data provided in EMIS database 
 

Results of Doornik-Hansen and Shapiro-Wilk tests of normality are being 
provided in Table 3. Since all p-values are significantly below the threshold of 5%, 
it is evident that none of the studied variables have a normal distribution. As a con-
sequence, Pearson correlation, which requires normality assumption to be meet 
should not be used for any conclusions. Hence, Pearson coefficients are disclosed 
in further works only for indicative purposes. 

 
Table 3.  Results of normality tests with p-values (2 sides) 

Variable 
Doornik-
Hansen 

P (α=5%) Shapiro-Wilk P (α=5%) 

ROS 125501 0 0.11785 9.58E-48 
ROS2 228.874 2.00E-50 0.864917 2.04E-23 
ROA 8626.9 0 0.367553 8.96E-04 
ROE 6614.87 0 0.321961 8.63E-44 
GRS 35654.6 0 0.203138 3.39E-46 
INVS 236.489 4.44E-52 0.870876 6.09E-23 
INVSPY 210.456 2.00E-46 0.889121 2.23E-21 

Source: own elaboration based on data provided in EMIS database 
 

As indicated above, since a normality distribution of studied variables cannot 
be assumed, this study uses Spearman's rank correlation coefficient and Kendall 
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rank correlation coefficient. Both of stated tests are non-parametric measures of 
rank correlation, which are resistant to the effects of outliers and nonnormality [7]. 
In this case, stated test are superior to Pearson correlation. 

The results of selected statistical tests of dependence between profitability and 
growth of sales and inventory levels (INVS) in the end of studied periods are pro-
vided in Table 4.   
 

Table 4.  Results of statistical test of dependence between INVS and studied variables  

Variable PEARSON p  Spearman p  
KENDALL 

tau-B 
p  

ROS 0.0322 0.2045  -0.0091 0.4079  -0.0019 0.471  
ROS2 -0.0881 0.0117 * 0.0169 0.332  0.019 0.2329  
ROA -0.0641 0.0499 * -0.1541 0 * -0.0973 0.0001 * 
ROE -0.0952 0.0072 * -0.2368 0 * -0.146 0 * 
GRS -0.0165 0.3362  -0.1634 0 * -0.1037 0 * 

Source: own elaboration based on data provided in EMIS database 
 

The results of selected statistical tests of dependence between profitability and 
growth of sales variables and inventory levels (INVSPY) on the beginnings of 
studied periods are provided in Table 5.   
 
Table 5.  Results of statistical test of dependence between INVSPY and studied variables  

Variable PEARSON p  Spearman p  
KENDALL 

tau-B 
p  

ROS -0.2331 0 * -0.046 0.1189  -0.0239 0.1787  
ROS2 -0.2055 0 * -0.0219 0.2866  -0.0058 0.4124  
ROA -0.1786 0 * -0.174 0 * -0.1119 0 * 
ROE -0.0675 0.0414 * -0.2513 0 * -0.1605 0 * 
GRS -0.1643 0 * -0.2657 0 * -0.1736 0 * 

Source: own elaboration based on data provided in EMIS database 
 

Based on results of Spearman rho coefficients and KENDALL tau-B present-
ed in Table 4 and Table 5 relating to return on assets (ROA) and return on equity 
(ROE) the first (H1) hypothesis stating that there is a negative and statistically 
significant relationship between profitability and the inventory levels at Polish crop 
producers must be accepted. The results of this study are therefore aligned to the 
majority of other researches. 

Since the Spearman rho and KENDALL tau-B coefficients are negative and 
statistically significant (with p around zero) the second hypothesis stating that the 
higher the inventory the faster the growth of sales of Polish crop producers must be 
rejected.  
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Additionally, it should be noted that the coefficients for both sales profitabil-
ity variables are statistically insignificant (Spearman rho and KENDALL tau-B), 
which shows that higher inventory levels do not increase sales profitability, i.e. 
crop producers to not enjoy higher margins despite possession of higher inventory 
levels. 

5. Conclusion 

The objective of this paper is to verify if the level of inventories at crop pro-
ducers can be considered as a critical success factor. This objective is being 
achieved on inventory levels example at Polish crop producers in a 5-years period 
between 2013 to 2017. 

Critical success factors for the purpose of this study are defined as the factors 
which, if improved increase profitability or growth of sales of studied companies. 
Based on results obtained in empirical part of the paper, which employs Spearman 
rho coefficient and Kendall tau-B a negative and statistically significant relation-
ship between inventory levels and both the profitability and the growth of sales is 
identified.  The dependence between inventory levels and growth of sales and prof-
itability of Polish crop producers is being identified with the use of statistical 
methods, which confirms that the level of inventories at crop producers is the criti-
cal success factors.  

The practical implication for decision makers of this study is that crop pro-
ducers with lower inventory levels, in general, enjoy higher profitability and 
growth of sales revenues. This, in turn, promotes decisions aimed at stock reduc-
tions. Findings of this study seem to be aligned to business practice of crop pro-
ducers, as inventory at stated industry is subject not only to typical inventory risks 
like obsoletes stock or shortages, but also high price volatility and additional indus-
try specific physical risk factors such as mold or vermin. Hence, crop producers in 
the end of the business seasons are recommended to consider sales of stocks with 
reduced margins, which should improve their profitability. 

This study has however, several limitations, which are primarily related to the 
sample of studied companies, which is limited to only one country and one indus-
try. Additionally, longer time period could also be analyzed. Aforementioned limi-
tations of the study are good indications for further research. Accordingly, further 
studies could focus on different countries or different industries or could study 
longer time frames.  
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