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Abstract 

Indian sugar industry has a significant role in the world sugar market as it is the second largest sugar producing country and 
also the biggest sugarcane cropping country. Uttar Pradesh is the biggest sugarcane producing state in India which has a share of 39% 
of total cane production. This paper is attempted to study the variations and growth in area, output and yield (productivity) of 
sugarcane in Uttar Pradesh and India as well. The objective of the study is to focus on the growth pattern of the variables in the last 
two decades specifically after the delicensing of sugar industry i.e., from 1998-99 to 2017-18. To analyze the growth pattern, 
regression analysis has been done on time series data. It finds that there is significant growth in area and output of sugarcane of the 
state. It also finds that sugarcane productivity of India is significantly higher than the cane productivity of Uttar Pradesh by 8.83 
tonnes per hectare. 

 
Keywords: Sugarcane Area, Production, Yield, By-products, SMP. 
 
1.1 Introduction 

Uttar Pradesh is the largest sugarcane producing state in India. It contributes around 44% sugarcane of total cane production 
in the country followed by Maharashtra, Karnataka and Tamil Nadu. Uttar Pradesh has 22.34 lakh hectare area out of total 47.32 lakh 
hectare under sugarcane cultivation in 2017-18. It shows that the state holds 47.21% area of total area under sugarcane cultivation. 
During sugarcane season 2017-18, the production of sugarcane of Uttar Pradesh was estimated at 1770.6 lakh tonnes which is 46.97% 
of total cane production of the country. In the same period sugar production of the state was recorded at 120.48 lakh tonnes which was 
37% of total sugar production. It shows the higher potentials of sugar industry and bio-fuel to extract its by-products in the state. 

 
The cultivation of sugarcane has a dominant space for its employment engagement, approximately five crore formers and 

their family members are involved in sugarcane cultivation and harvesting operations. Over five lakh workers are directly employed in 
sugar factories. Sugar industry’s weight in annual industrial production in India is around 2.76. Despite the significant importance of 
sugar industry in India, it always suffers from sickness owing to unsatisfactory returns claimed by sugar mills and unjustified cane 
prices received by cane growers. The share of sugarcane in the total cost of sugar production is accounted around 70 percent of total 
cost of sugar production. Hence, the suffering affects to all growers and sugar producers.  

 
In the crushing season 2017-18, there are 742 sugar mills installed in the country in which nearly 199 sugar mills (i.e., 35 

percent) are running either with the negative net worth or designated as sick units1. The closer and sickness of the sugar mills are little 
different in Uttar Pradesh where 39 (i.e., 25 percent) out of total 158 sugar units did not start crushing for last five years. Thus, the 
sickness of Indian sugar industry calls for the urgency to examine the running and growth performance of the industry. 

 
The roots of cultivation of sugarcane are very deep in the history, the Aryans knew the plant from a very early time and the 

fact that the sugarcane is indigenous to India without any dispute. Chinese writers of the 8th century B.C. had recorded that knowledge 
of sugarcane and its products was derived from India. About 800 B.C. sugarcane was perhaps taken eastward, i.e., China, where it 
found suitable soil and climate for development. In 600 A.D. the Chinese Emperor sent agents to Bihar to learn the making of sugar 
manufacture. Probably, it was the first instance on record of a technical commission investigating manufacturing processes in a 
foreign country. From India the knowledge of sugar making spread over to Persia. It would thus be seen that India has been the 
original home of sugarcane and also of the sugar processing. 

 
1.2 Area, production and yield of sugarcane 

Area, production and yield of sugarcane cropping of India have been shown in the table given below. Cyclicality in the area 
and production could be observed. The area under the cultivation of sugarcane of India was 4316 th. tonnes in 2000-01 which 
decreased to 4201 th. tonnes in 2005-06 and increased to 4732 th. tonnes in 2017-18. Production of sugarcane of India is 37.69 lakh 
tonnes in 2017-18 which was 29.59 lakh tonnes and 28.11 lakh tonnes in 2000-01 and 2005-06 respectively. The cyclicality in the 

 
1 Annual Report of Indian Sugar Mill Association, 2018-19. 
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productivity (yield) can also be observed. It is 79.65 ton per hectare in 2017-18 which was 68.58 ton per hectare in 2000-01. India 
contributes the highest share of sugarcane production in the world at 24% in 2019 followed by Brazil (21%) and Thailand (10%). 

Table 1: Area, Production and Yield of Sugarcane in India 

Years 
Area Production Yield 

(In ' 000 Hectare) (In ' 000 Tonne) (In ton/Hectare) 

1950-51 1707 57051 33.42 
1955-56 1847 60543 32.78 
1960-61 2415 110001 45.55 
1965-66 2836 123990 43.72 
1970-71 2615 126368 48.32 
1975-76 2762 140604 50.90 
1980-81 2667 154248 57.84 
1985-86 2849 170648 59.89 
1990-91 3686 241046 65.39 
1995-96 4147 281100 67.78 
2000-01 4316 295955 68.58 
2005-06 4201 281166 66.92 
2006-07 5151 355517 69.02 
2007-08 5055 348184 68.88 
2008-09 4415 285026 64.56 
2009-10 4175 292300 70.02 
2010-11 4885 342382 70.09 
2011-12 5038 361037 71.67 
2012-13 4999 341200 68.25 
2013-14 4993 352142 70.52 
2014-15 5067 362333 71.51 
2015-16 4940 348448 70.72 
2016-17     4436     306070     69.00 
2017-18     4732     376910      79.65 

Source: Annual Report 2019, ISMA and Author’s Calculations. 
 
Figure 1: Share of Sugarcane Production in the World (2018) 

 

Source: ISMA, 2018 
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1.3 Utilization trends of Sugarcane: 
Sugarcane is utilizing for sugar production, gur & khandsari and direct consumption. Their utilization trend has been shown 

in figure 2. The trends of sugarcane in sugar production, gur & Khandsari production and direct consumption (in seed and chewing 
purpose) is moving significantly. The gap between sugarcane in use of sugar and khandsari is widening continuously because 
increasing share of sugarcane use in sugar utilization and stagnant pattern for the making of gur & khandsari. As, the linear trend line 
indicates for the period of 1970-71 to 2016-17, annual growth of sugar use is increasing by 7264 thousand tonnes per year, while use 
in gur & Khandsari production is only by 782.7 thousand tonnes per year. Direct consumption of sugar decreases at the rate of 1179 
thousand tonnes per annum. 

 
Figure 2: Trends of Sugarcane Utilization in different Purposes 

 

Source: Annual Report 2019, ISMA and Author’s Calculations. 

2.1 Review of Literature 
Singh, G. (2013) worked on the economics of sugarcane cultivation and processing in Uttar Pradesh. It focuses on the variations of 
productivity, area and production of sugarcane, prices of sugar and jaggery. Cost of production and market situation of demand and 
supply mechanism is also the main issue of the work. On the basis of primary and secondary data analysis, it concludes that farmers of 
sugarcane don’t get adequate income. Large landholders are able to generate higher profit but small landholders are hardly able to 
sustain. Transport facility is poor which hurdles in cane supply to the mills. He suggests that there is need of some financial assistance 
to the cane growers to improve the quality of sugarcane production. The small and marginal growers should have to invest a large 
amount of money on seed, fertilizers and machinery. 
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Pandey and Tiwari (1988) examined the cost function and economic yield gap in sugarcane production in the Western Uttar Pradesh. 
They have focused on economic potential of yield and estimated economic yield gap in sugarcane production. A method has been 
developed for the estimation of statutory minimum price (SMP) having a minimum level of long-run average cost with normal profit. 
Normal profit of a farmer is conceptualized with the parameters of poverty level fixed by the government. It suggests that SMP of 
sugarcane announced by the state government should be equal to long-run compatible equilibrium price. Another aspect of the study is 
about economic yield gap. It reveals that research level yield gap, field level yield gap and farm level yield gap. It suggests that a 
better reliance policy combined with minimum support price (MSP) with normal profit can help in raising yield level and reducing the 
yield gap. 
 
3.1 Objectives of the Study 

1. To study the trends of area, production and yield of sugarcane in India and Uttar Pradesh. 
2. To comparatively analyze the yield of sugarcane in India and Uttar Pradesh. 

 
4.1 Hypotheses of the Study 

1. H0: There is no significant change in area of sugarcane cropping in Uttar Pradesh.  
H1: There is significant change in area of sugarcane cropping in Uttar Pradesh. 

2. H0: There is no significant change in the production of sugarcane in Uttar Pradesh. 
H1: There is significant change in the production of sugarcane in Uttar Pradesh. 

3. H0: There is no significant difference in the yield of sugarcane between India and Uttar Pradesh. 
H1: There is significant difference in the yield of sugarcane between India and Uttar Pradesh. 

 
5.0 Methodology of the Study 
5.1 Data: This paper is based on secondary data which have been taken from the publications of Indian Sugar Mill Association 
(ISMA). To study the trend of area, production and yield of sugarcane of India and Uttar Pradesh, data of last 20 years (1998-99 to 
2017-18) have been considered. To test the hypotheses of the study, appropriate statistical tools are utilized in support of revealing 
significant facts. 
 
5.2 Regression Analysis: Regression analysis has conducted to test the significant change in the considered variables on time series 
data. Assuming ‘Y’ as a dependent variable and ‘t’ (time variable) as an independent variable, the basic relationship between t and Y 
can be written in the form of the following regression model:  
Y =  α + β t + u  

 
5.3 t-Test (independent samples): To test the significant difference between sugarcane yield between India and Uttar Pradesh 
independent t-test has applied. The student’s t-test is used when the sample size is less than 30. Here, it has assumed that the samples 
are independent of each other. It can be used to determine if two sets of data are significantly different from each other. Here it is used 
for testing correlation coefficient of two sets of data. The value of the t-statistic is estimated by (t-test for significance of single mean): 

t =
X − μ

sd (X)
√n − 1 

6.1 Analysis of the Study: Annual data of sugarcane area, production and yield of Uttar Pradesh have been shown in the table given 
below. To focus on the trend of the three variables for the case of the state, the data of last 12 years have shown here (but in the 
analysis 20 years data have covered). Area under sugarcane cultivation of Uttar Pradesh was 2247 thousand hectares in 2006-07 which 
recorded on 2125 and 2234 in 2009-10 and 2017-18 respectively. The average sugarcane area for the 12 years duration is estimated at 
2160 th. hectare with the variation coefficient of 3.47%. There is high variation in the area under the cultivation of the cane as the 
cyclicality can observe. Production of the cane in Uttar Pradesh was 1339.5 lakh ton in 2006-07 which recorded on 1090.5 lakh ton 
and 1770.6 lakh tone in 2008-09 and 2017-18 respectively. The average production of sugarcane for the same period is estimated at 
1330.8 lakh tonnes with the coefficient of variation (CV) of 12.85%, approximately four times higher than the variation of the area of 
sugarcane cultivation. Yield of sugarcane of the state was 59.90 ton per hectare in 2006-07 which recorded on 56.7 and 79.26 ton per 
hectare in 2010-11 and 2017-18 respectively. The average yield of sugarcane of Uttar Pradesh is estimated at 61.55 ton per hectare 
with the CV of 10.94%. 
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Table 2: Area, Production and Yield of Yield of Sugarcane in Uttar Pradesh 
Year Area (000 hectare) Production of Sugarcane (Lakh ton) Yield of Sugarcane (ton/ha.) 

2006-07 2247 1339.5 59.90 
2007-08 2179 1246.7 57.20 
2008-09 2084 1090.5 52.30 
2009-10 1977 1171.4 59.20 
2010-11 2125 1205.5 56.70 
2011-12 2162 1288.2 59.58 
2012-13 2212 1324.3 59.87 
2013-14 2228 1346.9 60.45 
2014-15 2141 1330.6 62.15 
2015-16 2169 1453.9 67.03 
2016-17 2160 1401.7 64.89 
2017-18 2234 1770.6 79.26 
Mean 2160 1330.8 61.55 
CV 3.47 12.85 10.94 
CAGR -0.05 2.57 2.58 
% Of total 
Production 

44.82 39.22 --- 

Source: ISMA, vol: LXVII Feb. 2019 and Author’s Calculations. 
 
6.2 Area Under sugarcane cropping 

To test the hypothesis of significant change (increase/decrease) in the area under the cultivation of sugarcane of Uttar Pradesh 
data for the period of 20 years from 1998-99 to 2017-18 have been analyzed. The analysis has been done with time series linear 
regression analysis with respect to the following hypothesis. 
 
H0: There is no significant change in area of sugarcane cropping in Uttar Pradesh.  
H1: There is significant change in area of sugarcane cropping in Uttar Pradesh. 
 
The above hypothesis has been tested with the help of SPSS statistical software. The output tables are given below: 

Table 3: Descriptive Statistics 
 Mean Std. Deviation N R-square 

Area under sugarcane cropping (000 ha) 2108.31 99.70 20 0.56 

Time 10.50 5.92 20  
Source: SPSS output table (Author’s Calculations) 
 

Table 4: Coefficientsa of area of sugarcane cropping in Uttar Pradesh. 
Model Unstandardized Coefficients Standardized Coefficients t Sig. 

B Std. Error Beta 

1 
(Constant) 1988.29 34.97  56.86 .000 
Time 11.43 2.92 .68 3.92 .001 

a. Dependent Variable: Area under sugarcane cropping (000 ha) 
Source: SPSS output table (Author’s Calculations) 
 

The above output table reveals that at 5% level of significance and 18 degree of freedom the value of significant is less than 
critical level i.e.,0.05 (p-value = 0.001). Therefore, the null hypothesis may be rejected while the alternate hypothesis may not be 
rejected. Hence, there is significant change in area of sugarcane cropping in Uttar Pradesh. The coefficient of R-square is 0.56, means 
56% variation in dependent variable is explained by the model. 
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6.3 Production of Sugarcane: To test the hypothesis of significant change (increase/decrease) in the production of sugarcane of 
Uttar Pradesh data for the period of 20 years from 1998-99 to 2017-18 have been analyzed. The analysis has been done with time 
series linear regression analysis by using SPSS statistical software. 

 
1. H0: There is no significant change in the production of sugarcane in Uttar Pradesh. 

H1: There is significant change in the production of sugarcane in Uttar Pradesh. 

Table 5: Descriptive Statistics 
 Mean Std. Deviation N R- Square 
Sugarcane production (000) 1265.41 157.81 20 0.75 
Time 10.50 5.92 20  

Source: SPSS output table (Author’s Calculations) 
 

Table 6: Coefficientsa of Production of Sugarcane in Uttar Pradesh 
Model Unstandardized Coefficients Standardized Coefficients t Sig. 

B Std. Error Beta 

1 
(Constant) 1054.94 49.69  21.23 .000 
Time 20.04 4.15 .75 4.83 .000 

a. Dependent Variable: Sugarcane production (000) 
Source: SPSS output table (Author’s Calculations) 
 

The above output table reveals that at 5% level of significance and 18 degree of freedom the value of level of significance is 
less than critical level i.e., 0.05 (p-value = 0.001). Therefore, the null hypothesis may be rejected while the alternate hypothesis may 
not be rejected. Hence, there is significant change in production of sugarcane in Uttar Pradesh for the concerned period. 

 
6.4 Yield of Sugarcane (productivity): To analyze the yield of sugarcane of Uttar Pradesh, it has been compared with the yield of 

national level. The data have been considered for the period of 12 years i.e. 2006-07 to 2017-18. The hypothesis has tested with 
the help of independent t-test by using SPSS statistical software. The output tables are given below. 
 

3. H0: There is no significant difference in the yield of sugarcane between India and Uttar Pradesh. 
H1: There is significant difference in the yield of sugarcane between India and Uttar Pradesh. 

 
Table 7: Group Statistics 
 disc N Mean Std. Deviation Std. Error Mean 

Yield 
Yield of Sugarcane of India 12 70.37 3.46 1.00 
Yield of sugarcane of U.P. 12 61.55 6.74 1.94 

Source: SPSS output table (Author’s Calculations) 
 

Table 8: Independent Samples Test 
 t-test for Equality of Means 

t df Sig. (2-tailed) Mean Difference 

Yield 
Equal variances assumed 4.03 22 .001 8.83 
Equal variances not assumed 4.04 16.43 .001 8.83 

Source: SPSS output table (Author’s Calculations) 
 

Output table of the above hypothesis for measuring mean difference in the yield of sugarcane has given. At 5% level of 
significance and 22 degree of freedom the critical value is found significant as the significant value is less than 0.05. Therefore, the 
null hypothesis, H0 may be rejected while the alternate hypothesis, H1 may not be rejected.  
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7.1 Findings 
i. It finds that the average area under sugarcane cultivation of Uttar Pradesh is estimated at 2108.31 thousand hectares. It is 

increasing significantly by 10.05 thousand hectare per year for the period of last 20 year (from 1998-99 to 2017-18). 
ii. It shows that the average sugarcane production of Uttar Pradesh is estimated at 1265.41 lakh tonnes. It is increasing 

significantly by 20.04 lakh tonnes per year for the period of last 20 year (from 1998-99 to 2017-18). 
iii. It finds that there is significant difference in sugarcane yield between India and Uttar Pradesh. Yield of sugarcane of India is 

estimated at 70.37 ton per hectare while yield of Uttar Pradesh is only 61.55 ton per hectare. Thus, the productivity of 
sugarcane of Uttar Pradesh is significantly lower than the sugarcane productivity of national level by 8.83 ton per hectare. 

 
8.1 Suggestions 

1. Share of sugarcane production of Uttar Pradesh is not to tune of area under sugarcane cultivation, one of the main reasons is the 
cyclicality of demand and supply in sugar market. Thus, the sugarcane utilization in other activities should be rationalized 
which can adjust the demand shocks of sugar mills. 

2. Uttar Pradesh is the largest sugarcane producing state, hence there is a huge opportunity of development of sugar by-products 
like cogeneration and ethanol production. 

3. The quality of sugarcane cultivation in Uttar Pradesh must be insuring, because in spite of being the highest sugarcane producer 
of sugarcane its productivity (yield) is significantly lower than the national level. 
 

Conclusions 
The above discussion makes it clear that Uttar Pradesh has a significant role in sugarcane production. But the opportunity 

could not be encash in favour of the sugarcane growers. As the problems of sugarcane cultivation and timely payment of sugarcane 
supply to the sugar mills are still a question to be resolved in the state. The development of ancillary units of sugar mills is not 
realized. If the sugarcane output of the state utilized in an economically better way, the profitability of formers must be raised 
significantly. 
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