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SUSTAINABILITY CONCERNS ON SUGARCANE PRODUCTION IN 

MAHARASHTRA, INDIA: A DECOMPOSITION AND INSTABILITY ANALYSIS 

 

Abnave Vikas B*1 
 

Abstract 
This paper measures the instability levels in the area, production and productivity of sugarcane 
in Maharashtra in particular and India as a whole, using the available secondary data from 1966-
67 to 2012-13. The analysis periods have been classified into five sub-periods and the growth 
trend, decomposition analysis and the Cuddy Dell Instability Index have been used for the 
analysis. The trend of sugarcane productivity in India as a whole is found better than in 
Maharashtra state in particular. The decomposition analysis result reveals that the contribution 
of area expansion is relatively more important as compared to productivity expansion to increase 
sugarcane production. Instability analysis indicates that the level of instability in the area, 
production and productivity of sugarcane is almost stagnant in India as a whole, whereas the 
level of instability in the area, production and productivity of sugarcane has been drastically 
increased in Maharashtra. There is no association found between low growth rate and high 
instability and vice versa. Therefore, this paper suggests that the sugarcane yield needs to be 
improved through the use of high yielding varieties of sugarcane, improved cultivation practices 
and better water and soil management to make it profitable and sustainable. 
 
Keywords: Growth and Decomposition Analysis, Instability, Sugarcane Sustainability, 
Maharashtra. 

 

Introduction and Motivation 

The sugarcane crop plays a key role in the process of development as it generates income and 

employment. It is also noteworthy for being labour intensive, needing rapid investment, and giving high 

returns as compared to other crops, and its significant contribution to the country’s as well as the 

states’ economies. Maharashtra is one of the leading states in terms of sugarcane production. The 

establishment of the sugar industry has been rapid in Maharashtra, with a high growth in area and 

production of sugarcane over the years. Though the sugar industry takes second place to textiles in 

Maharashtra, no other agro-based industry can compete with it due to the large impact it has on the 

sugarcane growers and their livelihood. However, the fluctuation in area and production and continuous 

decline in the yield of sugarcane are the main causes of concern in Maharashtra’s sugarcane sector. 

Despite innovations and adoption of technology and irrigation, especially in Maharashtra, the sugarcane 

area, production and yield are subject to large fluctuations adversely affecting the sugarcane growers’ 

decisions to invest in sugarcane cultivation and their livelihood. Instability in sugarcane production is not 

only harmful to agricultural development but also affects the economic condition of a country like India, 

where the largest share of the labour population depends on agriculture. 

Due to the increasing number of sugar factories and distillery plants, there is a great demand 

for sugarcane with high yield. Therefore, sugarcane production has been increased over the years in 
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India, particularly in Maharashtra. Apart from increasing production, stability over the years is also 

equally important. From the sustainability point of view, the rate of increase in area, production and 

yield of sugarcane should be steady or stable. But in reality, there are lots of fluctuations/instability in 

the area, production and productivity of sugarcane that need to be studied along with factors 

responsible for them. The declining trend in productivity may affect the future competitiveness of 

sugarcane growers, and therefore it needs to be investigated. 

Instability in sugarcane production is causing a serious shock to farm income and the supply of 

sugarcane to the sugar mills. It increases the risk involved in sugarcane production and affects the price 

stability (Chand and Raju, 2008) and it increases thevulnerability of sugarcane growers. It means 

variability in sugarcane production that influences the prices of sugarcane and it automatically affects 

the profit level of sugarcane crop and the rate of labour absorption. The sugarcane production system 

would become even more unsustainable when the risk involved and instability are higher. These are the 

growing concerns about the increased variability in sugarcane production, productivity, and farm income 

faced by the sugarcane growers and sugar mills. As a result of rapid investment, some changes have 

taken place in the sugarcane sector in the country as a whole and Maharashtra in particular, and these 

changes need to be taken into consideration from the sustainability point of view. 

 

Brief Review of Literature and Research Gaps 
The potential that exists for sugarcane production in Maharashtra has been shown by the steady growth 

in its cultivation area and production due to extensive assistance from the government to the sugarcane 

growers in the form of financial assistance, training programmes, extension services, etc. Despite these 

efforts by the government, there has been a continuous decline in productivity in recent decades, which 

is a cause of concern. The Directorate of Economics and Statistics (DES) data reveals that the 

productivity of sugarcane in Maharashtra was 91.2 tonnes per hectare in TE 1980-81; it declined to 84.8 

tonnes per hectare in TE 2011-12. Land degradation is a major reason for low sugarcane yield in 

Maharashtra due to the excess use of water and higher dosage of fertilisers (Samui et al, 2005). The 

instability in sugarcane production has increased significantly and area instability for sugarcane 

increased much more as compared to the yield instability. Apart from these, the growing of sugarcane 

has been found unsustainable with its yields getting adversely affected due to over-exploitation of 

irrigation (Mehta, 2013). Chand et al (2011), however, found a declining trend in instability in area and 

production over a period of time due to unequal irrigation coverage.  

Sugarcane and sugar production is characterised by fluctuating trends in India. According to 

the Agricultural Outlook and Situation Analysis Report 2014, the existing sugar cyclei is more responsible 

for this problem in India’s sugarcane sector. This problem leads to the gradual discontinuing of 

sugarcane cultivation and also directly influences the economic viability of sugarcane cultivation. A study 

by Parmar (2012) analysed the factors responsible for determining the area and production of 

commercial crops. The low level of profitability and instability in sugarcane yield are the main 

responsible factors. The positive impact of Green Revolution and new economic reforms created 

channels among the various crops (Sihmar, 2014). Tripathi and Prasad (2009) noted that the post-
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reform period helped to reduce the yield and production instability for the sugarcane crop. However, it 

also indicated that instability in the area under sugarcane increased.  

Sugarcane productivity is a function of a number of factors, both physical and non-physical. 

Rainfall influences the yield of sugarcane indirectly. Due to extremely high and low temperatures, 

sugarcane yield was low in Uttar Pradesh compared to Maharashtra, while higher rainfall adversely 

affected sugarcane growth and yield in Maharashtra (Samui, et al, 2014). Nanware and Gund (2013) 

found a high positive correlation between the percentage of drip irrigation and per hectare yield of 

sugarcane (an increase of one percentage of the drip irrigated area causes an increase of 0.705 tons 

per hectare yield of sugarcane). Trash blanketing management can help to improve sugarcane 

productivity in the medium term or long term. Moreover, the elimination of trash burning practices in 

sugarcane cultivation led to a more sustainable production system (Digonzelli et al, 2011). 

The economic factors affecting the productivity of small sugarcane farmers and low 

productivity were largely issues like failure to plough out old cane, low price, limited training, limited 

access to cheap credit, high transport cost, and scarcity of inputs (Chidoko and Chimwai, 2011). The 

family size, adequacy of irrigation and availability of labour had anon-significant relationship with 

productivity, while availability of credit, farm mechanisation, and availability of inputs were highly 

significant for sugarcane productivity (Lalitha, 2001). Rangaswami (1978) has covered the issues of 

price and non-price factors of supply. The study’s main concern is an analysis of the factors which affect 

the supplies of sugarcane and processed products. Non-price factors like yield, relative profitability and 

rainfall were observed to influence the supply to a greater or lesser extent.  

These existing studies on sugarcane sustainability are inadequate on several counts. First of 

all, the assessment of sugarcane instability has been examined only in a limited way – in terms of 

instability in sugarcane production at the aggregate level and most of the studies have restricted 

themselves only to the national level. Secondly, though very few studies were conducted in the past 

related to the sugarcane instability, there is a paucity of literature on the sources of change in 

sugarcane production. Moreover, despite Maharashtra having a dominant share in sugarcane 

production, many studies on the instability of sugarcane cultivation have not looked at Maharashtra’s 

sugarcane scenario and factors responsible for instability in the area, production and productivity. None 

of the studies have been extended to analyse theassociation between growth rate and instability. 

Keeping this in view, there is a need to know the growth trends and instability in sugarcane production 

in India as a whole and in Maharashtra in particular because the instability measure captures the 

uncertainty faced by sugarcane growers and mills due to unpredictable fluctuations in sugarcane 

production.  

 

Objective 
To examine the growth trend and instability in the area, production and productivity of sugarcane in the 

light of uncertain cultivation in India as a whole and Maharashtra in particular. 
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Data and Methods 
The present analysis is based on secondary data which was collected from the Directorate of Economics 

and Statistics (DES), Government of India website for 47years from 1966-67 to 2012-13. The analysis 

periods have been classified into five sub-periods to determine the trends, growth pattern and instability 

level of sugarcane production including: 

Period I (1966-67 to 1979-80): Spread of Sugarcane Factories, Introduction of Sugarcane Price 

Policies (SAP). 

Period II (1980-81 to 1990-91): Technology Dissemination, Prominent Role of the State, Sugarcane 

Development Plan (1982). 

Period III (1991-92 to 2000-01): Early Economic Reform/ Delicensing and Decontrol of Sugar 

Sector (1998). 

Period IV (2001-02 to 2012-13): Mature Economic Reform/ Sustainable Development Based 

Cropping System (SUBACS) (2000). 

Period V (1966-67 to 2012-13): Overall Period. 

 

(a) Growth Rate Analysis 

In order to examine the trends in the area, production and yield of sugarcane, the growth rate was 

estimated by using the following semi-log form of equation (1). 

log Yt = a + bt ----------- (1) 

Where, Yt defines the time series data of the area, production and yield of sugarcane crop, ‘t’ 

is the trend period (i year), ‘a’ is the constant coefficient and, ‘b’ is the slope coefficient.  

 

(b) Decomposition Analysis and Instability Index 

To measure the relative percentage contribution of area and yield towards the total sugarcane output 

change, decomposition analysisii was used. The change in sugarcane production during any time period 

was decomposed into different components in the following manner which was used by Allauddin and 

Tisdell (1986) and Devraj (2006): 

Production = Area*Yield 

Po = Ao*Yo; Pn= An*Yn 

Pn= (Ao+∆A)*(Yo+∆Y) 

Pn= (Ao*Yo)+(Ao*∆Y)+(∆A*Yo)+(∆A*∆Y) 

 

For the calculation of change in Production, Pn Subtracting by Po, 

Pn-Po= (Ao*Yo)+(Ao*∆Y)+(∆A*Yo)+(∆A*∆Y) –(Ao*Yo) 

∆P = [Ao*∆Y] + [Yo*∆A] + [∆A* ∆Y]  ----------- (2)  
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Table 1: Growth Rate of Area, Production and Yield of Sugarcane during 1966-67 to 2012-13  

(in per cent) 

Period 
India Maharashtra 

Area Production Yield Area Production Yield 

1966-67 to 1979-80 2.14 
(3.95)*** 

3.41 
(4.48) *** 

1.24 
(3.31)*** 

2.72 
(2.90) ** 

6.56 
(6.99) *** 

3.73 
(7.76) *** 

1980-81 to 1990-91 1.76 
(2.71)** 

3.25 
(4.35) *** 

1.36 
(4.87) *** 

3.33 
(2.74) ** 

0.79 
(0.67) 

-5.20 
(-4.78) *** 

1991-92 to 2000-01 1.90 
(3.34) ** 

2.73 
(4.31) *** 

0.81 
(2.35) ** 

4.20 
(2.77) ** 

6.51 
(4.26) *** 

4.04 
(6.23) *** 

2001-02 to 2012-13 1.63 
(1.98) 

2.58 
(2.47) * 

0.93 
(2.62) ** 

7.80 
(3.01) ** 

9.69 
(3.00) ** 

1.75 
(1.99) 

1966-67 to 2012-13 0.08 
(19.93) *** 

0.12 
(21.28) *** 

0.07 
(13.60) *** 

3.91 
(18.56) *** 

3.96 
(14.64) *** 

0.03 
(0.18) 

Note: Figures in parenthesis shows ‘t’ values. *** .001 level, * *.01 level.  

Source: Author’s Estimation (based on Directorate of Economics and Statistics (DES) data, MoA, GoI). 

 

The growth rate of Maharashtra’s sugarcane shows that the area under sugarcane increased 

significantly during all five periods with a growth rate of 2.72 per cent, 3.23 per cent, 4.20 per cent, 

7.80 per cent and 3.91 per cent respectively. The growth rate of sugarcane production in Maharashtra 

increased significantly for all periods, except that the technology dissemination period was found 

positive, but insignificant, while the growth rate of productivity was noticed to be negative and 

significant. During1991-92 to 2000-01, the Agriculture Development Department was started by the co-

operative sugar factories and through this department, sugarcane cultivation was promoted among 

farmers. And the growth rate of sugarcane factories increased from 10 per cent in 1970 to 42 per cent 

during 1991-2007 (Kumbhar, 2009). This may have contributed to increasing the total area and 

production in Maharashtra. The growth rate of productivity for the overall period (1966-67 to 2012-13) 

has been recorded to be less and insignificant. It is clear that the area expansion under sugarcane crop 

is relatively higher in India and Maharashtra. 

 

Decomposition Analysis 
Sources of Change in Sugarcane Production 

The growth analysis of the area, production and yield of sugarcane crop revealed the general pattern of 

growth and direction of changes. But this analysis doesn’t evaluate the exact contribution of area and 

yield towards the sugarcane production growth. It is a necessity to identify sources for change in 

sugarcane production for understanding which factor is relatively lagging behind and to identify the 

reasons or constraints for that. It will also help us to understand the drivers for the enhancement of 

sugarcane production. So, it is required to examine the sources of sugarcane output. To examine the 

sources of output for sugarcane, the total change in production is divided into three effects, i.e., area 

effect, yield effect and interaction effect. The relative contribution of the area, yield and their interaction 

to change in sugarcane production in India, and Maharashtra is presented in Table2. 
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Table 2: Decomposition of Change in Production of Sugarcane in India and Maharashtra (in per cent)  

Period 
India Maharashtra 

Area 
Effect 

Yield 
Effect 

Interaction 
effect 

Area 
Effect 

Yield 
Effect 

Interaction 
effect 

1966-67 to 1979-80 34.60 57.66 7.74 38.84 44.21 16.94 

1980-81 to 1990-91 67.94 23.20 8.87 319.66 -126.40 -93.26 

1991-92 to 2000-01 74.20 22.98 2.82 47.66 39.88 12.47 

2001-02 to 2012-13 89.95 8.87 1.18 113.12 -8.13 -4.99 

1966-67 to 2012-13 43.81 25.87 30.32 80.48 3.36 16.16 

Note: Sum of all three effects =100 

Source: Author’s Estimation (based on Directorate of Economics and Statistics (DES) data, MoA, GoI) 

 

During the period 1966-67 to 1979-80, an increase in output of sugarcane was mainly due to 

increase in yield with the contribution towards productivity for this crop of around 58 per cent in India. 

But after the period 1966-67 to 1979-80, the area effect was the major driving force for sugarcane 

output growth in India and in Maharashtra state. For the overall period (1966-67 to 2012-13), area 

effect contributed more in sugarcane production, followed by interaction effect and yield effect. The 

decomposition analysis result reveals the same for Maharashtra state like for India that yield effect (44 

per cent) was the most responsible for sugarcane output growth followed by area effect (39 per cent) 

and interaction effect (17 per cent) during the period 1966-67 to 1979-80. It is found that major output 

expansion of sugarcane was influenced by the expansion of area under sugarcane rather the expansion 

of yield in India and Maharashtra. However, the yield of sugarcane has not witnessed a significant 

expansion in India and Maharashtra. The major reasons for this stagnant productivity of sugarcane are- 

varietal weakening, decline in land productivity, over-exploitation of irrigation, low technology adoption, 

etc. The low and fluctuating productivity of sugarcane over the years is a major challenge for the sugar 

sector in Maharashtra. 

 

Relationship of Sugarcane Production to Area and Yield 

A common method for measuring the changing attitude of area and production and yield and 

production of sugarcane crop is the value of correlation which is shown in Table 3. The values of 

correlation coefficient (r) of area and production of sugarcane are in the range of (0.931 to 0.987) for 

all five periods, which is highly significant at 1 per cent significance level in India. Whereas, the values 

of correlation coefficient (r) of yield and production are in the range of (0.720 to 0.932) for all five 

periods which is significant, but less than the values of association between area- production. It implies 

that the increment in the area is strongly affecting the production of sugarcane to increase in India. 
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Table 3: Relationship between Area and Production and Yield and Production of Sugarcane  

Period 

Value of Correlation (r) 

India Maharashtra 
Area - 

Production 
Yield - 

Production 
Area - 

Production 
Yield – 

Production 
1966-67 to 1979-80 0.954*** 0.876*** 0.882*** 0.862*** 

1980-81 to 1990-91 0.938*** 0.840*** 0.699** 0.026 

1991-92 to 2000-01 0.931*** 0.720** 0.943*** 0.730** 

2001-02 to 2012-13 0.967*** 0.819*** 0.986*** 0.768*** 

1966-67 to 2012-13 0.987*** 0.932*** 0.985*** 0.192 

Note: *** .001 level, **.01 level 

Source: Author’s Estimation (based on Directorate of Economics and Statistics (DES) data, MoA, GoI).  

 

In the case of Maharashtra state, the relationship between area and production of sugarcane 

in all the periods are very strong (range in between 0.699 – 0.985) and 1 per cent significant level, 

except the period of 1980-81 to 1990-91.During the periods 1980-81 to 1990-91 and overall period 

1966-67 to 1979-80, the relationship between yield and sugarcane production was not shown to be 

significant as the values of ‘r’ are 0.026 and 0.192 in Maharashtra. It implies that the production of 

sugarcane has increased due to increase in its area in Maharashtra state. 

 

Instability Measurement 

Instability in Area, Production and Yield of Sugarcane 

An important form of risk faced by sugarcane growers and sugar mills in India and Maharashtra is 

instability in sugarcane area, production and productivity. The result of this risk is volatility in price 

(price risk). Due to the price risk and instability in the area, production and productivity are associated 

either with uncontrolled factors (droughts, climate conditions) or with cultivation strategy (over-

exploitation of land). The fluctuations in the area, production and productivity of sugarcane in India and 

Maharashtra state are interrelated. But the variation in yield may be due to technological changes, 

weather /climatic conditions like drought, high temperature – rainfall, etc. The instability indices for 

sugarcane area, production and yield are shown in Table 4whichis measures the level of risk involved in 

sugarcane production in India and Maharashtra.  

Instability analysis clearly indicates a wide range of instability over the periods. India shows a 

low degree of instability in area during periods I, period II, period III, period IV and, period V with 7.87 

per cent (at 1 per cent significance), 7.02 per cent (at 5 per cent significance), 4.89 per cent (at 1 per 

cent significance), 9.53 per cent (at 10 per cent significance) and 7.85 per cent (at 1 per cent 

significance) respectively, while the degree of instability in the production also low during period II and 

period III with 7.93 ( at 1 per cent significance), 5.22 per cent (at 1 per cent significance) respectively. 

The moderate degree of production instability recorded during the period I, period IV, and period V with 

11.17 per cent (at 1 per cent significance), 11.85 (at 5 per cent significance) and 10.72 (at 1 per cent 

significant) per cent respectively. Instability in sugarcane yield in India found very low during all periods 

with 5.24 per cent (at 1 per cent significance), 2.98 (at 1 per cent significance) and 3.13 (at 5 per cent 

significance), 4.11 (at 5 per cent significance) and 6.19 (at 1 per cent significance) per cent 
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periods. For the same periods (mature economic reform period and overall period), the degree of 

instability in production is found high in Maharashtra with 29.28 per cent and 31.79 per cent at 1 per 

cent significance levels respectively, and during the period I, period II, and period III recorded 

moderate degree of instability in sugarcane production. In the case of instability in yield of sugarcane in 

Maharashtra, it shows a high degree of instability during the overall period (15.48 per cent) followed by 

period II (10.90 per cent), period IV (9.63 per cent), period I (7.01 per cent), and period III (5.89 per 

cent). The comparison of t-value for India and Maharashtra shows that the instability in area, 

production and yield of sugarcane in India is more significant than Maharashtra during 1966-67 to 

2012-13. It is pointed out that the overall instability in the production of sugarcane is higher compared 

to the area and productivity. Instability in the production of sugarcane is caused by instability in area 

and yield. It is found that the instability in area, yield and production has declined. The main cause of 

increased instability in yield of sugarcane was the several droughts during period III (1991-91 to 2000-

01) and period IV (2001-02 to 2012-13). Due to the scarcity of water, the decline in irrigated area also 

contributed to the increase in yield instability.  

It is noticed that the level of instability in area, production and productivity of sugarcane is 

almost stagnant in India, whereas the level of instability in area, production and productivity of 

sugarcane has drastically increased in Maharashtra. A result of instability in sugarcane area, production 

and productivity is directly on the livelihoods and the welfare of the sugarcane growers. It is clear that 

the risk involved in Maharashtra’s sugarcane crop cultivation is higher and it shows an increasing trend 

over the periods. Due to increasing risk and declining yield of sugarcane crop, Maharashtra’s sugarcane 

cultivation is moving towards unsustainability. 

 

Factors Causing Instability 

There is no doubt that the area and production of sugarcane has increased (area effect), but the 

productivity (yield effect) has not increased significantly, especially in Maharashtra. The state’s support 

prices, subsidies on fertilisers, electricity and assured demand are encouraging sugarcane production 

relative to other crops. Therefore, the growers are going for sugarcane area expansion. There are some 

major reasons for the expansion of sugarcane in Maharashtra. The state’s licensing policy is in favour of 

establishing new sugar mills or expanding the existing capacity of mills. Apart from licensing favour, the 

co-operative sugar mills are getting large support from the state governments as compared to the 

private mills. These state policies have led to a rapid expansion of sugar mills and encouraged 

sugarcane production in Maharashtra along with water exploitation in the state (World Bank and GOI, 

1998).There are institutional factors, including subsidy, which drive the area expansion of a particular 

crop, and farmers read the market signal as well as incentives to shift. A lot of sugarcane cultivation is 

made possible due to a better support price and other support mechanism for the sugarcane growers 

where the soil and climatic conditions do not support a sugarcane crop. For example, out of the total 

sugar mills in Maharashtra state, 40 per cent mills are in drought-prone districts that are more suited to 

growing oilseeds and pulses. The main reason for the increase in the instability of sugarcane area and 

production during the period 2001-02 to 2012-13 seems to be the extreme water shortage due to high 

instability in rainfall (around 8 per cent in India and 18 per cent in Maharashtra) and the sugarcane crop 
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was also affected by whitefly disease. Moreover, instability has increased due to sugarcane pricing 

uncertainty in major sugar growing states in India (MoA, 2014).During the period 2004-05 to 2011-12, 

the fluctuation in prices of sugarcane paid by sugar mills to Maharashtra’s sugarcane growers was high. 

The price paid by sugar mills to growers was Rs.135 per quintal in 2004-05, which declined to Rs 93 per 

quintal during 2006-08 and again increased to Rs 235 per quintal in 2011-12. Whereas the highest 

sugarcane producing state, Uttar Pradesh, has less fluctuation and shown an increasing trend 

(increased from Rs.104 to Rs 240 per quintal) (CACP Report, 2013-14 Sugar Season). However, the 

Statutory Minimum Price (SMP) / Fair and Remunerative Price (FRP) suddenly increased from Rs. 81.18 

per quintal to Rs. 129.84 per quintal after 2008-09, it reached Rs. 210 per quintal in 2012-13. The gap 

between the total price payable and total price paid by the sugar mills to the sugarcane growers has 

been increasing over the years. It is not a healthy progress from the point of view of sugar mills as well 

as growers. The increasing amount of unpaid sugarcane arrears is not a one day or one year 

phenomenon. This problem started especially after the central government replaced the Statutory 

Minimum Price (SMP) with the Fair and Remunerative Prices (FRP) for sugarcane in 2009-10. The 

percentage of arrears on the price payable to the sugarcane growers was around 3 per cent in 2008-09, 

which has gone up to around 50 per cent in 2014-15 and around 30 per cent in 2017-18.These changes 

in price have suddenly caused the instability of sugarcane. Instability in sugarcane production is not 

only due to irrigation shortage and price fluctuations but also due to the lower rate of productivity 

during the period 2001-02 to 2012-13 in India and Maharashtra. The main cause of low instability 

during the period 1991-92 to 2000-01is found to be the low rainfall instability and low growth rate in 

India. 

 

Association between Growth Rate and Instability 

Table 5 provides the grouping of different periods by combining different types of association of growth 

rates and instability index in sugarcane production in India and Maharashtra. In the case of area, all 

periods were falling under the low growth rate and low instability category in India. In terms of 

production, the association between growth rate and instability of sugarcane production in India, period 

III recorded low growth rate and low instability, whereas period IV and period V recorded in low growth 

rate and moderate instability and period I came under the medium growth rate and moderate instability 

category. All five periods fell under low growth rate and low instability category in terms of yield in 

India. From this we conclude that when it came to association between growth rate and instability, 

there was low growth rate and low instability in India. 
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Table 5: Association between Growth Rate and Instability of Sugarcane Production in India and 

Maharashtra State 

Types of Association 
India Maharashtra 

Area Production Yield Area Production Yield 

High Growth Rate and High 
Instability - - - IV IV - 

Medium Growth Rate and 
High Instability - - - V V - 

Low Growth Rate and High 
Instability - - - - - - 

High Growth Rate and 
Moderate Instability - - - - I,III - 

Medium Growth Rate and 
Moderate Instability - I - II,III - - 

Low Growth Rate and 
Moderate Instability - IV, V - I II II,V 

High Growth Rate and Low 
Instability - - - - - - 

Medium Growth Rate and 
Low Instability - II - - - I,III 

Low Growth Rate and Low 
Instability 

I, II, III, 
IV, V III I, II, III, 

IV, V - - IV 

Note: Period I - 1966-67 to 1979-80; Period II -1980-81 to 1990-91; Period III- 1991-92 to 2000-01; Period IV- 

2001-02 to 2012-13; Period V - 1966-67 to 2012-13. 

 High Instability (greater than 20 per cent), Moderate Instability (10-20 per cent), Low Instability (less  

 than 10 per cent), Low growth rate (less than 3 per cent), Medium growth rate (3-6 per cent) and, High  

 growth rate (6 per cent and above). 

Source: Estimation based on Directorate of Economics and Statistics (DES) data, MoA, GoI. 

 

In the case of Maharashtra, the association between growth rate and instability of sugarcane is 

found mixed. Period II and period III fell under the medium growth rate and moderate instability 

category, while period I recorded medium growth rate and low instability and period IV came under the 

high growth rate and high instability category of association in terms of area in Maharashtra. As for the 

association between growth rate and instability with regard to production, period IV recorded high 

growth rate and high instability, while period I and period III recorded high growth rate and moderate 

instability, and period II recorded low growth rate and moderate instability. As for the association 

between growth rate and instability with regard to yield, period II and period V were found to show low 

growth rate and moderate instability, while period IV was found to show low growth rate and low 

instability and period I and III came under the medium growth and low instability category in 

Maharashtra. 

It is found that the instability was low when the growth rate was also low and instability was 

high when growth rate was also high. There is no association found between low growth rate and high 

instability and vice versa. It is the inter linkages between growth rate and instability. Both are moving in 

the same direction, and the instability will be high when growth rate is also high. Therefore, out of five 

periods, not even a single period was well placed with low risk and high growth in India and 

Maharashtra state. 
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Summary and Policy Implications 
The above discussion highlighted the fact that the area and production of sugarcane have increased 

over the years. The fluctuations in sugarcane production in India are basically influenced by the 

coverage of the area rather than productivity levels. The growth rate of area and production of 

sugarcane in India increased over periods of time while the growth of productivity was significant, but 

showed a declining trend in India. The contribution of area expansion was relatively more important in 

increasing sugarcane production as compared to productivity improvement in India and Maharashtra. 

Instability analysis indicates that the degree of instability in area, production and yield was shown to be 

less during the early reform periods due to the low instability in rainfall and low growth rate in India. 

Instability indices for Maharashtra state clearly showed that Maharashtra has a higher degree of overall 

instability than the all-India level in terms of area, production and yield. It means more risk and 

variability are involved in Maharashtra’s sugarcane cultivation. It is also found that the instability in 

sugarcane production has declined when the instability in area, yield and rainfall have declined. 

Moreover, the relationship between growth rate and instability in sugarcane cultivation was found to be 

positive.  

To reduce the risk involved in sugarcane cultivation, the area under sugarcane is increasing 

day by day but its yield is almost stagnant. So, there is a need to make efforts for enhancement of 

productivity. Therefore, this paper suggests that the sugarcane yield needs to be improved through the 

use of high-yielding varieties of sugarcane, improved cultivation practices and better water and soil 

management, so that instability in productivity will come down and sugarcane production is improved. 

As we have seen, the drought situation is also a responsible factor for instability. So there is a need to 

deal with this issue through the adoption of some sustainable technologies like the use of micro-

irrigation equipment, mulching, etc. It is also necessary to make efforts for the adoption of 

recommended sustainable practices or sustainable sugar initiatives at government level and extension 

agents through demonstration for improving sugarcane production levels at a low production cost.  

 

End Notes 
i Indian Sugar cycle: 2-3 years of high production, followed by 2-3 years of low production, and vice versa. 
ii The change in sugarcane production occurs due to a number of factors such as area, yield, price, rainfall etc. but 

here only area and yield, major factors, have been taken into consideration. Because price and rainfall do not 
directly affect sugarcane production, either they directly affect the area under sugarcane or yield level. So, 
generally, production is a multiplication of Area and Yield. 

iii The Cuddy-Della Index is an appropriate measure of variability when a variable shows some trend which may  
 be linear or non-linear. It takes into account the time trend in a variable which is not captured in the  
 Coefficient of Variation. 
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