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Abstract. The paper examines the impact of development of agricultural sector on performance of 

the cooperative banks in Poland in years 1997-2004. The levels of the agricultural development and 

the economic/financial situation of the banks were assessed by using country-level and regional-level 

aggregate indicators based on the factor analysis. The research results show that the type of region 

(i.e. voivodeship and macro-region) has a statistically significant impact both on the aggregate 

indicator of agricultural development and the aggregate indicator of banks’ performance. As for the 

relationship between the agricultural development level and the economic/financial situation of banks, 

statistically significant correlations were found only for four out of sixteen voivodeships. 
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Introduction

In recent times, much attention has been paid to the significant role that co-operative 

banks can play in the development of rural areas. Internationally, cooperative banks are 

seen as essential to meeting the agricultural and rural credit needs, allowing for the 

provisioning of finance at relatively low interest rate, and the financing of start-up activities 

or employment creating activities such as the development of the agricultural sector and 

rural areas [Chopra 1998, Alexopoulos 2006]. 

While most of the relevant literature has tends to concentrate upon the role of the 

cooperative banks, as local financial intermediaries, in economic development, this paper 

attempts to focus on role of agricultural sector development in influencing financial and 

economic performance of those banks in case of Poland. 

Determinants of economic and financial situation of the cooperative banks in Poland 

can be divided into internal and external factors. In this paper, the regional development of 

agriculture is assumed to be significant external factor influencing the economic and 

financial results of the banks operating in selected regions of Poland over the period of 

1997-2004. 

Research aims, data and methodology 

The purpose of this paper was to determine: 

– regional development of agriculture by applying an aggregate index; 
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– economic and financial situation of the cooperative banks by applying an 

aggregate indicator;  

– impact of regional development of agriculture on the economic and financial 

performance of cooperative banks in Poland. 

Research is based on individual bank data from 1997 to 2004 collected from 949 

cooperative banks all over the country. These data include key annual financial statements 

of the banks used to assess their economic and financial situation. Additionally, 

macroeconomic data drawn from the Central Statistical Office of Poland was used to assess 

the level of agricultural development.  

Table 1 contains selected macroeconomic variables explaining differences in the 

agricultural economic performance of the regions whereas Table 5 is related to variables 

used to construct an aggregate indicator of economic and financial situation of the sampled 

banks. 

In order to distinguish features exerting the greatest impact on development of 

agricultural sector and on the economic/financial results of cooperative banks, a factor 

analysis was presented [Jajuga 1993, Dobosz 2001]. For dropping the least important 

factors from the analysis, the Kaiser criterion and ‘Scree plot’ were used. Only factors 

which gained an eigenvalue in excess of 1 were retained [Aczel 2000]. 

The estimators of principal components, the estimators of aggregate indicators of 

agricultural development and of economic/financial performance of cooperative banks were 

calculated according to the following mathematical formulas: 

Uk = a1kx1 + a2kx2 + a3kx3 + … ankxn (1) 

where: 

Uk – estimate for k-principal component, k = 1,2,…,t, 

aik – estimated weights of  i-contributions for k-principal component, 

xi – value of i-contributions, i = 1,2,…,n. 

Ws = b1U1 + b2U2 + b3U3 +… btUt (2) 

where: 

Ws – aggregate indicator of agricultural development or aggregate indicator of economic-

financial situation of cooperative banks, 

bk – estimated weights of k-principal component, k = 1,2,…,t, 

Uk – value of k- principal component, k = 1,2,…,t. 

Furthermore, one-factor ANOVA (analysis of variance) procedure was applied to 

uncover an impact of voivodeship and macro-region on the level of agricultural 

development and on the economic-financial results of cooperative banks. Least significant 

difference (LSD) test was used for determining differences between means for groups of 

each factor [Stanisz 2000, Borkowski et. al 2004]. The strength and direction of a linear 

relationship between variables describing the economic/financial performance of 

cooperative banks and the development of agriculture was measured by applying Pearson 

correlation coefficient. The t-Student test was used to establish if the correlation 

coefficients were significantly different from zero, and, hence that there was an evidence of 

an association between variables [Stanisz 2000]. Moreover, regression analysis was used 

for the investigation of the relationships between the variables of interest (i.e. describing the 

economic/financial situation of cooperative banks and the regional development of 

agriculture). The regression model was selected according to the goodness-of fit statistic 
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(R-squared). A simple linear regression model was chosen as it gave a higher adjusted R-

square value. The model helped to identify relationships between dependent or explained 

variable (‘economic/financial situation of cooperative banks’) and independent or 

explanatory variable (‘regional development of agriculture’). Significance of individual 

regression coefficients was tested with the t-Student test [Rao 1982, Dobosz 2001]. 

Results and discussion 

Regional development of agriculture in Poland  

The most important factors influencing the development of agriculture are given in 

Table 1. Records show that factors 1, 2 and 3 had the strongest impact on the agricultural 

development level; altogether the three explained 89% of the variability. For the first factor, 

average farm area (UAA, ha) and employment in agriculture exhibited the strongest impact 

on agricultural development. In the case of the second factor and the third factor the same 

was true for GVA in agriculture per person employed and agricultural production per 1 

hectare UAA. 

Table 1. Factors determining the regional differences in development of agriculture in Poland, 1997-2004 

Aggregate factors, 89.54% of the variability 
Variables  

Factor 1 Factor 2 Factor 3 R2

Share in the variability (%) 50.89 20.45 18.20   

1. Gross Value Added in agriculture per employee [‘000 PLN] 0.1521 0.9825 0.1072 0.7905 

2. Farm area [UAA, ha] 0.8687 0.1230 0.1459 1.0000 

3. Employment in agriculture [%] 0.8681 0.1139 0.1548 0.7911 

4. Agricultural production per 1 ha UAA [‘000 PLN] 0.1998 0.1100 0.9736 1.0000 

Notes: R2 – the square of coefficient of multi-way correlation between variable Xi and main factors U1-U3; Xi – 

value of i-primary variable, i = 1,2,..4; Uk – value of k-main factor, k = 1, 2, 3.  

Source: own research 

Development of agriculture was considered according to such criteria as voivodeship 

and macro-region of the cooperative bank’s activity. One-factor ANOVA showed that all 

selected factors had a statistically significant impact on agricultural development level 

(Table 2). 

Table 2. Impact of selected factors on the level of aggregate indicator of agricultural development in Poland, 1997-

2004 

Impact of selected factors 
Specification   

Voivodeship Macro-region 

Aggregate indicator  109.51x 125.95x

Note: value F - Fisher-Snedecor test; x – statistically significant factor’s impact on explained variable at p  0,05.

Source: own research 

Table 3 presents agricultural development indicators calculated by author for 16 

voivodeships of Poland. In the ranking, the top three voivodeships were: Warminsko-

Mazurskie (1.69), Zachodniopomorskie (1.38) and Wielkopolskie (1.03) and the bottom 

 71



three were respectively l skie (-1.31), Ma opolskie (-1.27), wi tokrzyskie (-1.16). 

Table 3. The level of aggregate indicator of agricultural development of Polish voivodeships, 1997-2004 

Aggregate indicator of development of agriculture  

Voivodeship  
n X  s X  

Dolno l skie 56 0.53 e 0.09 

Kujawsko-Pomorskie 37 0.98 fgh 0.12 

Lubelskie 87 -0.09 d 0.08 

Lubuskie 39 1.01 gh 0.11 

ódzkie 72 -0.52 c 0.08 

Mazowieckie 160 -0.22 d 0.06 

Ma opolskie 64 -1.27 ab 0.09 

Opolskie 26 0.82 efg 0.14 

Podlaskie 56 0.84 fg 0.09 

Podkarpackie 44 -1.02 b 0.11 

Pomorskie 32 0.67 ef 0.12 

l skie 85 -1.31 a 0.08 

wi tokrzyskie 53 -1.16 ab 0.10 

Wielkopolskie 66 1.03 gh 0.09 

Warmi sko-mazurskie 55 1.69 i 0.09 

Zachodniopomorskie 17 1.38 hi 0.17 

Poland 949 4.29E-08 –  

Notes: n – number of investigated banks, X - average level of aggregate indicator. An occurrence at least one 

identical letter in two compared groups indicates no significant difference between them at p ≤ 0.05; s X  – standard 

error of the average.  

Source: own research 

Table 4 displays the differences in agricultural development between macro-regions. 

The most progressive were: north-eastern (1.20), central-western (1.08) and north-western 

(0.79) macro-regions, the least respectively south-eastern (-1.16) and southern (-0.88).  

Economic and financial performance of cooperative banks in Poland  

Indicator variables were selected on the basis of theory and factor analysis. In this 

analysis seven main factors were chosen and these are set out in Table 5. They, altogether, 

explained 79.4% of the total variance in economic and financial situation of cooperative 

banks, and particularly:  

– the first explained 20.4% of the total variance and was the most strongly correlated 

with such financial indicators as: interest margin, the administrative costs as a 

proportion of total assets, the personnel costs as a proportion of total assets, the net 

interest income as a proportion of total assets; 

– the second, explaining 15.8% of the total variance in bank’s performance was the most 

strongly correlated with assets profitability ratio ROA and work profitability ratio 

ROW (net financial results per worker); 

 72
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– the third explained almost 11% of the total variability on its own and was most 

strongly associated with the net loans’ share in total assets and net loans’ share in 

liabilities; 

– the fourth explaining 10% of the total variance was most correlated with: gross profit 

margin, net profit margin and costs level; 

– the fifth explaining 8.3% of the total variance was most strongly correlated with the 

capital adequacy ratio (solvency ratio), the fixed assets and capital investments to total 

assets ratio as well as the working capital to total assets ratio; 

Table 4. The level of aggregate indicator of development of agriculture in macro-regions of Poland, 1997-2004 

Aggregate indicator on development of agriculture  

Macro-region 
n X  s X  

Southern  129 -0.88 b 0.07 

South-eastern 151 -1.16 a 0.06 

South-western 8 0.16 de 0.28 

Northern  32 0.75 ef 0.14 

North-eastern 105 1.20 g 0.08 

North-western 98 0.79 f 0.08 

Central 96 -0.44 c 0.08 

Central-eastern 76 0.00 d 0.09 

Central-western 118 1.08 g 0.07 

Capital 136 -0.19 d 0.07 

Poland  949 4.29E-08   

Notes: as in Table 3.  

Source: own research.
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– the sixth explained 7.6% of the total variability and was mostly correlated with the 

rates of change in total assets, working assets and net loans  

– the seventh explained 6.35% of the total variability and was most correlated with such 

primary variables as the fixed assets and capital investments to total assets ratio, the 

interest revenues to total assets ratio and the interest costs to total assets ratio. 

Aggregate performance indicators obtained for the cooperative banks were 

subsequently compared between regions of their activities. It was found that both in 

voivodeships and macro-regions, selected factors had a statistically significant impact on 

the level of aggregate indicator of financial/economic performance of banks, as Table 6 

shows. 

Table 6. Impact of selected factors on the level of aggregate indicator of economic/financial performance of 

cooperative banks in Poland in 1997-2004 

Impact of  
Specification 

Voivodeship Macroregion 

Aggregate indicator F = 1.99x F = 3.81x

Notes: as in Table 2.  

Source: own research 

Table 7. The level of aggregate indicator of economic/financial situation of cooperative banks in Poland by 

voivodeship, 1997-2004 

Aggregate indicator of economic and financial situation of cooperative banks  
Voivodeship  

n X  s X  

Dolno l skie 33 -0.29 abc 0.25 

Kujawsko-Pomorskie 31 0.37 cd 0.26 

Lubelskie 50 0.26 bcd 0.20 

Lubuskie 21 0.09 abcd 0.31 

ódzkie 45 -0.32 ab 0.21 

Mazowieckie 109 -0.14 abc 0.14 

Ma opolskie 37 -0.28 abc 0.24 

Opolskie 12 0.39 bcd 0.41 

Podlaskie 30 -0.02 abcd 0.26 

Podkarpackie 32 -0.69 a 0.25 

Pomorskie 28 -0.16 abc 0.27 

l skie 49 0.61 d 0.20 

wi tokrzyskie 42 0.24 bcd 0.22 

Wielkopolskie 53 0.04 bc 0.20 

Warmi sko-mazurskie 38 0.21 bcd 0.23 

Zachodniopomorskie 17 -0.28 abc 0.35 

Poland  627 -1.51E-08 –  

Notes: as in Table 3.  

Source: own research 

The aggregate performance indicators presented in Table 7 suggest that banks 
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located in l skie (0.61), Opolskie (0.39) and Kujawsko-pomorskie (0.37) voivodeships 

performed the best. The worst results were achieved by banks in Podkarpackie (-0.69), 

ódzkie (-0.32) and Dolno l skie voivodeships.  

As illustrated in Table 8, there were also macro-regional differences in bank’s 

financial results. The best performance, as measured by the indicator, was experienced by 

the banks in southern macro-region (0.55). Their counterparts in north-western (-0.35), 

south-eastern (-0.22) and central macro-regions experienced the worst financial situation. 

Table 8. The level of aggregate indicator of economic/financial situation of cooperative banks in Poland by macro-

region, 1997-2004 

Aggregate indicator on economic and financial situation of the cooperative banks 
Macroregion 

n X  s X  

Southern 71 0.55 c 0.17 

South-eastern 102 -0.22 a 0.14 

South-western 5 0.32 d 0.64 

Northern 30 -0.18 ab 0.26 

North-eastern 61 0.14 abc 0.18 

North-western 62 -0.35 a 0.18 

Central 65 -0.21 ab 0.18 

Central-eastern 51 0.14 abc 0.20 

Central-western 91 0.19 bc 0.15 

Capital 89 -0.22 ab 0.15 

Poland 627 -1,51E-08     

Notes: as in Table 3.  

Source: own research 

Impact of agricultural development on the economic/financial situation of the 
cooperative banks in Poland 

Computed correlation coefficients suggest that at national level there was a positive 

but weak interrelation (r = 0.08) between banks’ economic/financial results and agricultural 

development in years 1997-2004. However, the values of the correlation coefficients 

differed between voivodeships (Table 9).  

Improvement of the agricultural development indicator resulted in better economic and 

financial situation of cooperative banks in the following voivodeships: Dolno l skie, 

Mazowieckie and l skie. A negative impact was found out for wi tokrzyskie 

voivodeship. In the remaining voivodeships those variables were associated either 

positively or negatively but study showed statistically insignificant correlation between 

them 
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Table 9. Impact of regional agricultural development on the economic and financial situation of cooperative banks 

by voivodeship in Poland, 1997-2004 

Aggregate indicator of economic and financial situation of cooperative 

banks  Voivodeship  

r b 

Dolno l skie 0.64x 7.27x

Kujawsko-Pomorskie -0.47 -0.75 

Lubelskie 0.24 0.85 

Lubuskie 0.19 0.37 

ódzkie -0.20 -0.48 

Mazowieckie 0.39x 0.70x

Ma opolskie 0.00 -0.00 

Opolskie -0.02 -0.20 

Podlaskie -0.30 -0.62 

Podkarpackie 0.17 0.76 

Pomorskie 0.06 0.10 

l skie 0.50x 7.88x

wi tokrzyskie -0.62x -7.82x

Wielkopolskie 0.24 0.23 

Warmi sko-mazurskie -0.15 -1.99 

Zachodniopomorskie 0.30 1.03 
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Poland  0.08 0.05 

Note: x - correlation coefficient r and regression coefficient b statistically significant at  p  0.05.  

Source: own research 

Furthermore, an analysis of relationship between development of agriculture and 

economic/financial performance of the banks across the selected macro-regions of Poland 

uncovered that as the values of the first variable increased, the values of the second variable 

also increased in central-eastern (r = 0.42) and central (r = 0.30) macro-regions. Relevant 

information compiled in Table 10 also shows that in the case of other macro-regions this 

relationship was statistically insignificant.  
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Table 10. Impact of regional agricultural development on the economic/financial situation of cooperative banks in 

Poland, 1997-2004 

Aggregate indicator of economic and financial situation of 

cooperative banks  Macro-region  

r b 

Southern -0.05 -0.09 

South-eastern 0.10 0.64 

South-western 0.38 3.26 

Northern 0.04 0.07 

North-eastern -0.26 -0.52 

North-eastern 0.34 0.75 

Central 0.28 0.78 

Central-eastern 0.42x 1.58x

Central-western 0.10 0.11 

Capital 0.30x 0.48xA
g

g
re

g
at

e 
in

d
ic

at
o

r 
o

n
 a

g
ri

cu
lt

u
ra

l 

d
ev

el
o

p
m

en
t 

 

Poland  0.08 0.10 

Notes: as in Table 9.  

Source: own research 

Concluding remarks 

1. The study based on factor analysis suggests that the level of regional development of 

agriculture in Poland was strongest influenced by an average farm area and 

employment in agriculture, whereas the level of economic/financial performance of co-

operative banks respectively by the interest/margin ratio, the net interest income to 

total assets ratio, and the interest costs to total assets ratio. All the above mentioned 

variables were positive stimuli for both development of agriculture and performance of 

cooperative banks. 

2. The type of region (i.e. voivodeship and macro-region) had statistically significant 

impact both on the aggregate indicator of agricultural development and the aggregate 

indicator of economic/financial situation of cooperative banks. 

3. The assessed level of agricultural development was highest in Wielkopolskie, 

Zachodniopomorskie and Warminsko-mazurskie voivodeships and correspondingly in 

the north-eastern as well as the central-western macro-regions. The lowest values were 

calculated for Ma opolskie, Podkarpackie, l skie, wi tokrzyskie voivodsips and for 

the southern and south-eastern macro-regions. 

4. The assessed level of economic and financial situation of cooperative banks was 

highest in l skie, Opolskie, Kujawsko-pomorskie voivodeships and in the southern 

macro-region. Worst-performing banks were situated in Podkarpackie, ódzkie and 

Dolno l skie voivodsips and in the north-eastern and south-eastern macroregions. 

5. Analysis based on Pearson correlation coefficients suggests a positive correlation 
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between the agricultural development level and the economic/financial situation of 

banks in Dolno l skie, Mazowieckie, l skie voivodeships and respectively negative 

correlation in wi tokrzyskie voivodeship. In the case of other voivodsips the 

coefficients were statistically insignificant. Positive correlation between variables of 

interest was also in the central-eastern and central macro-regions. For other macro-

regions those coefficients were statistically insignificant. 

6. With regard to the practical implications of the research the findings support a 

suggestion for the professionals and the policy makers to calculate the composite index 

of agricultural development as well as the financial and economic situation of business 

entities as a tool for decision-making. 
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