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            Abstract

            
               
More than 90 percent of rubber produced in India is from Kerala. The state holds a dominant position both in area and production.
                  But now a day farmers are looking at alternative crops or not tapping their rubber as prices have crashed due to lack of demand,
                  imports and labour cost. The study revealed that during high priced season farmers in Kerala shifted from other plantation
                  crops like cashew, coconut, etc. to rubber or they focus only in rubber production but in higher prices, seeks to benefit
                  from higher prices. These results in surplus production, more than the demand, resulting in a price crash, often referred
                  to as the ‘problem of plenty’. Seeing the low prices, farmers switch to different crops or produce less of the same crop,
                  leading to lower than usual production for that particular crop. This increases the prices of crops, completing the cyclical
                  variations in price and production reflects Cobweb phenomenon.
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               Introduction

            The Indian natural rubber sector registered a growth of 8.3 percent in consumption in 2022-23 over the previous year. Rubber
               production increased to 839,000 tonnes in 2022-23 from 775,000 tonnes in 2021-22. Meanwhile, consumption increased from 1,238,000
               tonnes in 2021-22 to 1,350,000 tonnes in 2022-23.1 Major rubber producing states in India are Kerala, Tamilnadu and Karnataka; other includes Tripura, Assam, Meghalaya, Nagaland,
               Manipur, Goa, Andaman and Nicobar Islands. Kerala has a long tradition in the cultivation of plantation crops.2, 3, 4, 5 Rubber, tea, coffee and cardamom are the major plantation crops in Kerala. Kerala holds a dominant position both in the area
               of cultivation as well as in the production of natural rubber in India. Kerala at present has 550650 hectares of area, 492500
               tonnes of production and 894 kg/ha of productivity. In every market price of a commodity is determined by the equality between
               market forces, demand and supply.3, 6 But in the agriculture market previous price play vital role in determining current supply.4, 7 Therefore higher previous prices result higher supply of that commodity. It causes reduction in the price of the same commodity.
               
            

            
                  Objectives 

               The main objective is to analyse the effect of cobweb phenomenon on current quantity supply of rubber in Kerala.

            

         

         
               Materials and Methods

            The study is solely relied on secondary data; collected from Rubber Board, publications of Govt. of Kerala and India. Growth
               rate, Correlation, and Regression are used for data analysis. To check the cobweb in rubber market correlation between current
               output or supply and previous year price up to 5 year back is used. Correlation between current output and previous prices
               were estimated with the following regression model.
            

            Y= 31901 + bXn-p

            F test is applied to test the significance of b

         

         
               Results, Analysis and Discussion

            Table  1 shows the annual growth rate of area, production and productivity of rubber. It clearly revealed that there is an increasing
               and decreasing trend in annual growth rate in area, production and productivity. Fall in the price of rubber results fall
               in the rubber cultivated area. In the case of productivity, six years witnessed a negative trend. The production and productivity
               moves in the same manner.
            

            
                  
                  Table 1

                  Annualgrowth rate of area, productivity and production
                  

               

               
                     
                        
                           	
                              
                           
                            Year

                           
                        
                        	
                              
                           
                            Annual Growth rate

                           
                        
                     

                     
                           	
                              
                           
                            Area

                           
                        
                        	
                              
                           
                           
                              Productivity
                              
                           

                           
                        
                        	
                              
                           
                           
                              Production
                              
                           

                           
                        
                     

                     
                           	
                              
                           
                            2003-04

                           
                        
                        	
                              
                           
                            0.0049

                           
                        
                        	
                              
                           
                            0.095

                           
                        
                        	
                              
                           
                            0.1012

                           
                        
                     

                     
                           	
                              
                           
                            2004-05

                           
                        
                        	
                              
                           
                            0.0047

                           
                        
                        	
                              
                           
                            0.050

                           
                        
                        	
                              
                           
                            0.0544

                           
                        
                     

                     
                           	
                              
                           
                            2005-06

                           
                        
                        	
                              
                           
                            0.0286

                           
                        
                        	
                              
                           
                            0.040

                           
                        
                        	
                              
                           
                            0.0701

                           
                        
                     

                     
                           	
                              
                           
                            2006-07

                           
                        
                        	
                              
                           
                            0.0159

                           
                        
                        	
                              
                           
                            0.039

                           
                        
                        	
                              
                           
                            0.0557

                           
                        
                     

                     
                           	
                              
                           
                            2007-08

                           
                        
                        	
                              
                           
                            0.0195

                           
                        
                        	
                              
                           
                            -0.053

                           
                        
                        	
                              
                           
                            -0.0349

                           
                        
                     

                     
                           	
                              
                           
                            2008-09

                           
                        
                        	
                              
                           
                            0.0106

                           
                        
                        	
                              
                           
                            0.029

                           
                        
                        	
                              
                           
                            0.0403

                           
                        
                     

                     
                           	
                              
                           
                            2009-10

                           
                        
                        	
                              
                           
                            0.0153

                           
                        
                        	
                              
                           
                            -0.063

                           
                        
                        	
                              
                           
                            -0.0485

                           
                        
                     

                     
                           	
                              
                           
                            2010-11

                           
                        
                        	
                              
                           
                            0.0168

                           
                        
                        	
                              
                           
                            0.016

                           
                        
                        	
                              
                           
                            0.0336

                           
                        
                     

                     
                           	
                              
                           
                            2011-12

                           
                        
                        	
                              
                           
                            0.0100

                           
                        
                        	
                              
                           
                            0.027

                           
                        
                        	
                              
                           
                            0.0368

                           
                        
                     

                     
                           	
                              
                           
                            2012-13

                           
                        
                        	
                              
                           
                            0.0000

                           
                        
                        	
                              
                           
                            0.001

                           
                        
                        	
                              
                           
                            0.0014

                           
                        
                     

                     
                           	
                              
                           
                            2013-14

                           
                        
                        	
                              
                           
                            0.0160

                           
                        
                        	
                              
                           
                            -0.203

                           
                        
                        	
                              
                           
                            -0.1898

                           
                        
                     

                     
                           	
                              
                           
                            2014-15

                           
                        
                        	
                              
                           
                            0.0032

                           
                        
                        	
                              
                           
                            -0.219

                           
                        
                        	
                              
                           
                            -0.2168

                           
                        
                     

                     
                           	
                              
                           
                            2015-16

                           
                        
                        	
                              
                           
                            0.0016

                           
                        
                        	
                              
                           
                            -0.138

                           
                        
                        	
                              
                           
                            -0.1360

                           
                        
                     

                     
                           	
                              
                           
                            2016-17

                           
                        
                        	
                              
                           
                            0.0004

                           
                        
                        	
                              
                           
                            0.232

                           
                        
                        	
                              
                           
                            0.2320

                           
                        
                     

                     
                           	
                              
                           
                            2017-18

                           
                        
                        	
                              
                           
                            0.0001

                           
                        
                        	
                              
                           
                            0.000

                           
                        
                        	
                              
                           
                            0.0007

                           
                        
                     

                     
                           	
                              
                           
                            2018-19

                           
                        
                        	
                              
                           
                            0.0000

                           
                        
                        	
                              
                           
                            0.000

                           
                        
                        	
                              
                           
                            0.0000

                           
                        
                     

                     
                           	
                              
                           
                            2019-20

                           
                        
                        	
                              
                           
                            0.0002

                           
                        
                        	
                              
                           
                            -0.089

                           
                        
                        	
                              
                           
                            -0.0893

                           
                        
                     

                     
                           	
                              
                           
                            2020-21

                           
                        
                        	
                              
                           
                            -0.0010

                           
                        
                        	
                              
                           
                            0.000

                           
                        
                        	
                              
                           
                            0.0000

                           
                        
                     

                     
                           	
                              
                           
                            Source: Rubber Board Statistics

                           
                        
                     

                  
               

            

            In Figure  1, the area curve shows that, there is no continuous increase or continuous decrease. It moves like a smooth straight line
               for a static manner. But in the case of production and productivity, the curve moves in opposite manner of area curve, that
               is continuous upward and downward movements.
            

            
                  
                  Figure 1

                  Annual growth rate of area, productivity and production 

               
[image: https://s3-us-west-2.amazonaws.com/typeset-prod-media-server/7eb1a34a-2224-4ca7-a50f-69b156afff39image1.png]

            

            
                  
                  Table 2

                  Regressionstatistics
                  

               

               
                     
                        
                           	
                              
                           
                            

                           
                        
                        	
                              
                           
                            Pn

                           
                        
                        	
                              
                           
                            P n-1

                           
                        
                        	
                              
                           
                            P n-2

                           
                        
                        	
                              
                           
                            P n-3

                           
                        
                        	
                              
                           
                            P n-4

                           
                        
                        	
                              
                           
                            P n-5

                           
                        
                        	
                              
                           
                            P n-6

                           
                        
                     

                     
                           	
                              
                           
                            Multiple R

                           
                        
                        	
                              
                           
                            0.06662

                           
                        
                        	
                              
                           
                            0.3794

                           
                        
                        	
                              
                           
                            0.6787

                           
                        
                        	
                              
                           
                            0.8415

                           
                        
                        	
                              
                           
                            0.8164

                           
                        
                        	
                              
                           
                            0.734

                           
                        
                        	
                              
                           
                            0.7334

                           
                        
                     

                     
                           	
                              
                           
                            R Square

                           
                        
                        	
                              
                           
                            0.00444

                           
                        
                        	
                              
                           
                            0.144

                           
                        
                        	
                              
                           
                            0.4606

                           
                        
                        	
                              
                           
                            0.7082

                           
                        
                        	
                              
                           
                            0.6666

                           
                        
                        	
                              
                           
                            0.5388

                           
                        
                        	
                              
                           
                            0.5378

                           
                        
                     

                     
                           	
                              
                           
                            Adjusted R Square

                           
                        
                        	
                              
                           
                            -0.0541

                           
                        
                        	
                              
                           
                            0.0869

                           
                        
                        	
                              
                           
                            0.4246

                           
                        
                        	
                              
                           
                            0.6873

                           
                        
                        	
                              
                           
                            0.6409

                           
                        
                        	
                              
                           
                            0.5003

                           
                        
                        	
                              
                           
                            0.4958

                           
                        
                     

                     
                           	
                              
                           
                            Standard Error

                           
                        
                        	
                              
                           
                            5084.85

                           
                        
                        	
                              
                           
                            4587.1

                           
                        
                        	
                              
                           
                            3948.6

                           
                        
                        	
                              
                           
                            2991.8

                           
                        
                        	
                              
                           
                            3288.7

                           
                        
                        	
                              
                           
                            4013.3

                           
                        
                        	
                              
                           
                            4159.4

                           
                        
                     

                     
                           	
                              
                           
                            Observations

                           
                        
                        	
                              
                           
                            19

                           
                        
                        	
                              
                           
                            17

                           
                        
                        	
                              
                           
                            17

                           
                        
                        	
                              
                           
                            16

                           
                        
                        	
                              
                           
                            15

                           
                        
                        	
                              
                           
                            14

                           
                        
                        	
                              
                           
                            13

                           
                        
                     

                     
                           	
                              
                           
                            P-value

                           
                        
                        	
                              
                           
                            0.78641

                           
                        
                        	
                              
                           
                            0.1331

                           
                        
                        	
                              
                           
                            0.0027

                           
                        
                        	
                              
                           
                            0.0024

                           
                        
                        	
                              
                           
                            0.0002

                           
                        
                        	
                              
                           
                            0.0028

                           
                        
                        	
                              
                           
                            0.0043

                           
                        
                     

                  
               

            

            

            Table  2  shows regression statistics. In this table Pn represents current price of rubber. Pn-1 to Pn-6 represents previous six year
               prices respectively. It revealed that there is no significant relationship between current price and current quantity supplied,
               the correlation value is only 0.06662 and P-value is greater than 0.05. But move to previous prices especially in the case
               of three and four year back, prices significantly correlated with current quantity supply, that is, when move from current
               to previous year prices quantity supplied is strongly correlated with previous prices.Table  2 also shows that the correlation between current quantity supplied and four year back price is significantly correlated; in
               that case P-value is minimum, compared to other previous year prices. So the study chooses this regression model (Y = a +
               0.067 Pn-4).
            

         

         
               Conclusion

            Rubber is an important plantation crop cultivated in Kerala. The state holds a dominant position in area, production and productivity.
               The study shows an increasing and decreasing trend in annual growth rate in area, production and productivity. Fall in the
               price of rubber results; fall in the rubber cultivated area. In the case of productivity, six years witnessed a negative trend.
               It also revealed that there is no significant relationship between current price and current quantity supplied, the correlation
               value is only 0.06662 and P-value is greater than 0.05. But move to previous prices especially in the case of three and four
               year back, prices significantly correlated with current quantity supply, that is, when move from current to previous year
               prices quantity supplied is strongly correlated with previous prices. Therefore, cobweb phenomenon exist in rubber production
               market in Kerala.
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