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 ABSTRACT 
 
 The aim of this paper is considering the relationship between fertilizer consumption and agriculture value added 
growth in G8 countries at 2002-2007 periods.  We have used the Granger causality test for considering causality 
between fertilizer consumption and agriculture value added growth,then we have tested cointegration relationship 
between these two variables. Finally, we have estimated the effect of fertilizer consumption on agriculture value 
added growth in G8 countries at 2002-2007 periods.  Results indicate that agriculture value added growth does not 
Granger Cause fertilizer consumption, and fertilizer consumption does Granger Cause agriculture value added 
growth at 10% significant level.  Also, the null hypothesis of no cointegration was rejected at 1% significant 
level. So, a long run relationship exists between fertilizer consumption and agriculture value added growth. Finally, 
results from panel analysis indicate that fertilizer consumption has a significantly negative effect on agriculture 
value added growth.  Therefore, G8 countries should decrease fertilizer consumption. 
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Introduction 
 
 In the developed countries in Europe and to 
some extent in USA, chemical fertilizer has been held 
as a major culprit for environmental pollution, 
especially the nitrate enrichment of groundwater. 
 Sustainability of our agricultural systems is of 
global concern today and many definitions of 
sustainable agriculture have become available. The 
five main components of these definitions are: 
 Production of enough food and fibre to meet the 

increasing and changing needs of the people. 
 Conservation of natural resources. 
 Maintaining the quality of environment. 
 Achieving community and gender equity, and 
 Avoidance of regional imbalances. 
 
 For the last three decades all over the developed 
world fingers have been raised on fertilizer, 
particularly nitrogen, as the number one enemy of 

sustainable agriculture. More than any other aspect of 
environmental degradation, pollution of surface and 
underground waters due to fertilizers has received 
greater attention.[1-5] 
 Inorganic fertilizer use has also significantly 
supported global population growth - it has been 
estimated that almost half the people on the Earth are 
currently fed as a result of synthetic nitrogen 
fertilizer use [5]. 

 In this paper, we consider the relationship 
between fertilizer consumption and agriculture value 
added growth in G8 countries. 
 
Model Specification: 
 
 First, we have used the Granger causality test for 
considering causality between fertilizer consumption 
and agriculture value added growth in G8 Countries 
at 2002-2007 periods. 
 Second, we have tested cointegration 
relationship between Fertilizer consumption and 



3136 
Adv. Environ. Biol., 5(10): 3135-3137, 2011 

 

agriculture value added growth by Kao Residual 
cointegrationtest. 
 Third, we have calculated the correlation 
coefficient between these two variables. Finally, we 
have used the following model for considering the 
effect of Fertilizer consumption on agriculture value 
added growth at 2002 to 2007 periods for G8 
countries based on panel data approach: 

Agriculture Value Added Growth 
 Fertilizer Consumption

   1  
 

 where i and t are symbol country and time 
period. We have used the World Development 
Indicators (WDI2009) data base for these countries. 
 
Results and Discussions 
 
 Table 1 indicates results of Granger causality 
test.  Results indicate that agriculture value added 
growth does not Granger Cause fertilizer 
consumption, and fertilizer consumption does 
Granger Cause agriculture value added growth at 
10% significant level. 
 

Table 1: Granger Causality Tests. 
Date: 08/08/11   Time: 06:10 
Sample: 2002 2007  
Lags: 2   
 Null Hypothesis: Obs F-Statistic Prob. 
 FER does not Granger Cause AGR  31  2.92994 0.0712
 AGR does not Granger Cause FER   0.21487 0.8081

 
 Then, we have tested Kao residual cointegration 
test. Results for this test indicate in Table 2.  Results 
indicate that the null hypothesis of no cointegration 

was rejected at 1% significant level. So, a long run 
relationship exists between fertilizer consumption 
andagriculture value added growth. 

 
Table 2: Kao Residual Cointegration Test. 
Sample: 2002 2007  
Included observations: 48  
Null Hypothesis: No cointegration  
Trend assumption: No deterministic trend  
Lag selection: Automatic no  lag by SIC with a max lag of 0 
Newey-West bandwidth selection using Bartlett kernel 

 rho Prob. t-Statistic Prob. 
DF -3.938837  0.0000 -8.436605  0.0000 

DF*  0.978068  0.1640 -3.994466  0.0000 
Residual variance  222.5690  
HAC variance  61.48746  
Dickey-Fuller Test Equation   
Dependent Variable: D(RESID)   
Method: Least Squares   
Date: 08/08/11   Time: 06:12   
Sample (adjusted): 2003 2007   
Included observations: 39 after adjustments  

Variable Coefficient Std. Error t-Statistic Prob. 
RESID(-1) -1.489515 0.135287 -11.01003 0.0000 

R-squared 0.761335     Mean dependent var -0.047281 
Adjusted R-squared 0.761335     S.D. dependent var 15.26125 
S.E. of regression 7.455628     Akaike info criterion 6.881122 
Sum squared resid 2112.283     Schwarz criterion 6.923777 
Log likelihood -133.1819     Hannan-Quinn criter. 6.896426 
Durbin-Watson stat 2.601211   

 
 In the next step, we calculated the correlation 
matrix as following: 
 

Table 3: Correlation Matrix. 
 AGR FER 

AGR  1.000000 -0.111721 
FER -0.111721  1.000000 

 
 The correlation coefficient between fertilizer 
consumption and agriculture value added growth is -

0.1117.  So, the negative correlation exists between 
two variables. 
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 Finally, we have estimated equation 1. Table 4 
indicates the estimation results based on panel least 

square. 

 
Table 4: Estimation Results. 
Method: Panel Least Squares   
Sample (adjusted): 2003 2007   
Periods included: 5   
Cross-sections included: 8   
Total panel (unbalanced) observations: 39  
Convergence achieved after 4 iterations  

Variable Coefficient Std. Error t-Statistic Prob. 
C 4.631446 1.737910 2.664952 0.0115 

FER -0.016275 0.008224 -1.978915 0.0555 
AR(1) -0.462013 0.138311 -3.340391 0.0020 

R-squared 0.274929     Mean dependent var 1.611659 
Adjusted R-squared 0.234647     S.D. dependent var 8.827486 
S.E. of regression 7.722678     Akaike info criterion 7.000003 
Sum squared resid 2147.031     Schwarz criterion 7.127969 
Log likelihood -133.5001     Hannan-Quinn criter. 7.045916 
F-statistic 6.825148     Durbin-Watson stat 2.593646 
Prob(F-statistic) 0.003068    
Inverted AR Roots      -.46   

 
 Results indicate that fertilizer consumption has a 
significantly negative effect on agriculture value 
added growth. 
 
Conclusion: 
 
 Nitrogen-containing inorganic and organic 
fertilizers can cause soil acidification when added 
[1]. This may lead to decreases in nutrient availability 
which may be offset by liming. 
 Methane emissions from crop fields (notably rice 
paddy fields) are increased by the application of 
ammonium-based fertilizers; these emissions 
contribute greatly to global climate change as 
methane is a potent greenhouse gas. 
 Through the increasing use of nitrogen fertilizer, 
which is added at a rate of 1 billion tons per year 
presently to the already existing amount of reactive 
nitrogen, nitrous oxide (N2O) has become the third 
most important greenhouse gas after carbon dioxide 
and methane. It has a global warming potential 296 
times larger than an equal mass of carbon dioxide and 
it also contributes to stratospheric ozone depletion[2-
4]. 
 In this paper, we have considered the effect of 
fertilizer consumption on agriculture value added 
growth. we have used the Granger causality test for 
considering causality between fertilizer consumption 
and agriculture value added growth and we have 
tested cointegration relationship between these two 
variables. Finally, we have estimated the effect of 
fertilizer consumption on agriculture value added 
growth in G8 countries at 2002-2007 periods.  
Results are following as: 
1. agriculture value added growth does not Granger 

Cause fertilizer consumption, and fertilizer 

consumption does Granger Cause agriculture 
value added growth at 10% significant level. 

2. Results indicate that the null hypothesis of no 
cointegration was rejected at 1% significant 
level. So, a long run relationship exists between 
fertilizer consumption and agriculture value 
added growth. 

3. the negative correlation exists between two 
variables. 

4. Results from panel analysis indicate that 
fertilizer consumption has a significantly 
negative effect on agriculture value added 
growth. 
 

 Therefore, G8 countries should decrease 
fertilizer consumption. 
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