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Abstract— Regional disparity is a very common term that is 

used to showing the development in any region. Agriculture 

plays a significant role in the development of the region. 

Though West Bengal is an agrarian state, the regional 

disparities in terms of agriculture are very high. Therefore, it 

is very important to highlight the disparities of agriculture 

and try to develop a less agricultural region. The present 

work is an attempt to identify the regional disparities in 

levels of agricultural development and their relationship in 

West Bengal during 2014-15. For the present study, 

secondary sources of data have been used which are 

collected from State Statistical Handbook, West Bengal; 

Economic Review, West Bengal; Agricultural census of 

West Bengal; Statistical Abstract, West Bengal. Besides, 

articles, research papers, synopsis, various published and 

unpublished data have also been taken into consideration. 

The level of agricultural development has been analyzed 

based on twelve (12) variables and is calculated the regional 

disparities in terms of agricultural development by using Z 

score, Composite Z score, and Karl Pearson’s correlation 

coefficient technique method. 

Keywords: Regional Disparities, Agriculture, Development, 

Techniques 

I. INTRODUCTION 

A region is a unit of an area where certain characteristics are 

recognized on the earth's surface. In the words of some 

scholars, the region is an area that is differentiated from the 

other unit of area based on certain criteria (Patil, 2013). 

Regional imbalances or disparity is another term that 

identified the imbalances or disparities e.g. agriculture, 

socio-economic condition, distribution of income in any 

region. The uneven distribution of climate, rainfall, soil, 

environmental condition, and adaptation of modern 

technology led to imbalances in Indian as well as World 

agriculture (Prasenjit, 2017). Since earlier times, agriculture 

has remained the fundamental source of livelihood in the 

world. That provides not only the food but also provide 

industrial raw materials, poverty reduction, employment 

generation, and economic development in developing and 

less developed countries such as India, Bangladesh 

(Safiqullah, 2013). Development is a process that identified 

a better lifestyle, a better standard of living, and improve the 

entire life (Gadekar, 2020). Agricultural development is a 

familiar term that improves the overall social, cultural, and 

economic development due to the increase of per capita 

income in agriculturally based countries such as India, 

Pakistan, Bangladesh, etc. (Kazma, 2013). For the 

development of agriculture, the advancement of technology, 

commercialization, industrialization, and other agricultural 

infrastructure are required in any region.  

India has an agriculture-based economy which 

contributes about 15.4 percent of Gross Domestic Product 

(GDP) in 2017. In the time of the First Five Year Plan 

(1951-56), the Indian GDP in the field of agriculture was 

more than 52 percent which was very high as compared to 

the present GDP. Due to the increasing population, 

establishment of the small, medium, and large industry, and 

advancement of technology, the population engaged in 

agriculture and allied activities for their livelihood and slow 

down India’s GDP. Agriculture is the primary source of the 

Indian economy and about 58 percent population are 

directly and indirectly depending on agriculture for their 

livelihood (Wikipedia, 2020). In terms of area as compared 

to the other countries, about 51 percent of the total area are 

utilized for agriculture in India. Like India, West Bengal is 

predominantly an agriculturally based state. Agriculture is 

the primary occupation in the study area. About 70 percent 

of the rural population are directly and indirectly depends on 

agriculture for their livelihood (WBSAPCC, WB). The 

Gross State Domestic Product (GSDP) of West Bengal is 

19.19 percent as compared to 14.54 percent in 2012-13 in 

the study area.  

II. STUDY AREA 

The study area is situated in the eastern part of India and is 

extends from 21°20ʹ North to 27°32ʹ North latitudes and 

from 85°50ʹ East to 89°52ʹ East longitudes. During the 

Census 2011, West Bengal is the fourth largest state in terms 

of population e.g. about 91.3 million which is 7.6 percent of 

the total country’s population, and 13th ranks in terms of 

area e.g. about 88752 sq. km, comprises 2.7 percent of the 

total geographical area of India. The decadal growth rate of 

the study area is 13.93 percent for the period of 2001-2011. 

The population density of the study area is 1029 people per 

sq. km. The study area has international borders with 

Bangladesh in the east, Nepal in the north-west, and Bhutan 

in the north-east while, it shares national states boundaries 

such as Sikkim in the north, Assam in the north-east, Bihar 

and Jharkhand in the west, and Orissa in the south-west. The 

Bay of Bengal is situated in the south of West Bengal. 

Presently, there are 23 districts in West Bengal. The Tropic 

of Cancer latitude passes through the middle of the state and 

crosses four districts such as Nadia, Burdwan, Purulia, and 

Bankura district. The cropping intensity of West Bengal is 

182 percent (2012-13) which is slightly high as compared to 

India’s cropping intensity e.g. 135 percent. The total 

cultivable area is 56 lakh hectares which comprise 63 

percent of the total geographical area of West Bengal. About 

62 percent area is irrigated to the total Net Cropped area. 
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Fig. 1: Locational Map of the Study Area 

III. OBJECTIVES 

The principal objectives of the present research work are 

given below- 

 To analyze the availability of agricultural infrastructure 

in the study area. 

 To investigate the level of agricultural development in 

the study area. 

 To examine the regional disparity of agricultural 

development in the study area. 

IV. DATA AND METHODOLOGY 

The proposed study used the district as a unit and cover all 

the 18 districts (except Kolkata) in the year 2014-15. The 

entire study is based on secondary sources of data which are 

obtained from the Statistical Abstract, West Bengal; State 

Census Handbook, West Bengal; Agricultural Statistics, 

West Bengal; various published and unpublished data, 

articles, papers, thesis, and newspapers, etc.  

For analyzing the data, the Z score or Standard 

Score method has been applied to find out the agricultural 

development. The mathematical calculation of Smith’s 

(1979) ‘Z score’ has given a formula- 

𝑍𝑖𝑗 =  
𝑋𝑖𝑗 − 𝑋𝑖̅̅̅

𝛿𝑋𝑖
 

Where,  

Zij = Standardized value of the variable ‘i’ in district ‘j’. 

Xij = Actual value of the variable ‘i’ in district ‘j’. 

X = Means value of the variable ‘i’ in all the districts. 

δXi = Standard deviation of the variable ‘i’ in all districts. 

To assess the regional disparities and agricultural 

development, Composite Standardized Score for each 

district are very important. The calculation of CSS is given 

below- 

𝐶𝑆𝑆 =
∑ 𝑍𝑖𝑗

𝑁
 

Where,  

CSS = Composite Standardized Score 

Zij = Z score of all variables 

N = Number of variables 

Karl Pearson Correlation Coefficient method has 

been taken to obtain the correlation matrix among the 12 Z 

score value and CSS. Karl Pearson has been used the 

following mathematical formula to calculate the correlation 

matrix which is given below- 

𝐶𝑜𝑟𝑟𝑒𝑙𝑎𝑡𝑖𝑜𝑛 𝑐𝑜 − 𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑜𝑟 (𝑟)

=  
∑ xy − ∑ x ∑ y/n

√x2 − (∑ x)2/N √∑ y2  − (∑ y)2/N 
 

Where,  

r = coefficient of correlation 

x, y = two given variables 

N or n = number of observations 

The level of agricultural development has been 

determined on the basis of 12 variables which are given 

below in Table 1: - 
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Variables Descriptions 

X1 Percentage of Net Sown Area 

X2 Percentage of Gross Cropped Area 

X3 Cropping Intensity 

X4 Production of food grains 

X5 Percentage of Consumption of Fertilizer 

X6 
Consumption of Fertilizer per unit of Gross 

Cropped Area 

X7 
Percentage of Irrigated Area by Government 

Canals 

X8 
Percentage of Number of Minor Irrigated 

Projects 

X9 Percentage of Literacy rate 

X10 
Percentage of Wage Rate for Male Agricultural 

Field Labourers 

X11 
Regulated Market (Principal Market Yard and 

Sub Market Yard) 

X12 Number of villages Electrified 

Table 1: Variables of agricultural development in the study 

area. 

Source: computed by Researchers 

V. RESULTS AND DISCUSSION 

West Bengal has very fertile because of the lower Ganga 

river, well irrigation system, and availability of agricultural 

labourers. Therefore, the agricultural system is highly found 

in the study area. In the northern, and western parts of West 

Bengal, agriculture is not highly developed because of the 

northern mountains and western plateau. The important 

crops of the study area are rice, wheat, jute, sugarcane, 

mustard, potato, etc. due to the availability of agricultural 

labourers and cultivators, there are no problems in terms of 

cultivators. 

Table 1 shows the district-wise agricultural 

condition in the study area. There are 12 variables which are 

shown in the table. The net sown area is highly found in 

Paschim Medinipur district (9.87 percent), followed by 

Burdwan (8.69 percent), Murshidabad (7.58 percent), while 

it is very low in the district of Howrah (1.58 percent), 

Darjeeling (2.59 percent) and Dakshin Dinajpur (3.58 

percent). Similarly, cropping intensity is high in the districts 

of Hooghly (256), Nadia (244), and Murshidabad (239), 

while it is low in Purulia (114), Darjeeling (15), and 

Bankura (146).  

District X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X11 X12 

Burdwan 8.69 8.05 171 10.74 11.47 200 26.03 3.38 76.21 210 11.35 6.42 

Birbhum 6.25 5.73 170 7.77 5.75 150 15.00 3.24 70.68 180 4.80 5.95 

Bankura 6.44 5.08 146 5.60 5.16 150 13.19 4.69 70.26 171 5.24 9.42 

Purba Midnapore 5.51 5.60 188 6.53 5.42 150 6.00 1.28 87.02 280 5.46 7.81 

Paschim Midnapore 9.87 10.41 195 11.43 9.42 130 6.63 4.69 78 288 1.75 19.97 

Howrah 1.58 1.72 201 1.82 1.66 160 3.21 0.74 83.31 204 4.80 1.92 

Hooghly 4.05 5.61 256 4.85 9.20 250 8.83 3.65 81.8 224 3.71 4.97 

North 24 Paraganas 4.43 4.99 208 4.06 5.34 140 0.72 3.13 84.06 220 11.79 4.14 

South 24 Paraganas 6.91 5.73 153 5.94 3.81 110 4.29 0.46 77.51 252 0.22 5.50 

Nadia 5.61 7.41 244 5.63 6.17 120 0.00 4.62 74.97 251 2.40 3.30 

Murshidabad 7.58 9.78 239 8.92 8.40 130 3.03 4.97 66.59 170 6.77 5.07 

Uttar Dinajpur 5.26 5.12 180 5.78 6.30 170 0.19 14.26 59.07 287 5.02 3.89 

Dakshin Dinajpur 3.58 3.18 164 3.21 4.07 170 0.00 7.04 72.82 250 3.49 4.16 

Malda 4.47 4.68 194 5.03 6.80 200 0.00 13.79 61.73 214 5.68 4.33 

Jalpaiguri 6.43 5.74 165 3.61 7.62 230 9.57 0.11 73.25 239 6.77 1.95 

Darjeeling 2.59 2.04 145 0.71 0.00 0 0.24 2.35 79.56 319 2.62 1.69 

Cooch behar 4.86 5.51 210 4.89 2.58 70 0.00 11.18 74.78 300 14.63 3.00 

Purulia 5.90 3.63 114 3.51 0.82 40 3.07 8.32 64.48 162 3.49 6.50 

Table 2: District-wise distribution of agricultural condition in West Bengal (2014-15): 

Source: Source: Statistical Abstract 2015, State Statistical Handbook 2015, Economic Review 2016-17.

 The percentage of total food grains are also high in 

Paschim Medinipur district (11.43 percent), followed by 

Burdwan (10.74 percent), Murshidabad (8.92 percent) 

while, it is low in the districts of Darjeeling (0.82 percent), 

Howrah (1.82 percent), and Dakshin Dinajpur (3.21 

percent). Simultaneously, consumption of fertilizers is high 

in Burdwan (11.47 percent), Paschim Medinipur (9.42 

percent), Hooghly (9.20 percent), while it is low in 

Darjeeling (0.00 percent), Purulia (0.82 percent), Hooghly 

(1.66 percent). The literacy rate among agricultural workers 

is also important for agricultural development. So, the 

overall literacy rate is high in the district of Purba 

Medinipur (87.02 percent), followed by North 24 Paraganas 

(84.06 percent), and Howrah (83.32 percent) while, Uttar 

Dinajpur (59.07 percent), Malda (61.73 percent), Purulia 

(64.48 percent), etc. are the low literacy rate districts. 

 In Table 3, the Z score values of all the variables 

are calculated to study the spatial pattern of respective 

development in the study area. A composite standardized 

score is calculated after adding all the values of the Z score 

in the same district.  

District Z Score 
CSS 

 X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X11 X12 

Burdwan 1.54 1.09 -0.40 1.85 1.92 0.92 2.95 -0.40 0.25 -0.51 1.57 0.21 0.92 

Birbhum 0.34 0.08 -0.42 0.79 0.06 0.12 1.36 -0.44 -0.46 -1.14 -0.20 0.10 0.02 

Bankura 0.43 -0.21 -1.07 0.02 -0.13 0.12 1.10 -0.10 -0.51 -1.33 -0.09 0.93 -0.07 
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Purba Medinapore -0.02 0.02 0.06 0.35 -0.04 0.12 0.06 -0.89 1.64 0.95 -0.03 0.55 0.23 

Paschim Midnapore 2.12 2.12 0.25 2.10 1.26 -0.21 0.16 -0.10 0.48 1.12 -1.03 3.48 0.98 

Howrah -1.95 -1.67 0.41 -1.34 -1.27 0.28 -0.34 -1.02 1.17 -0.64 -0.20 -0.88 -0.62 

Hooghly -0.74 0.02 1.89 -0.25 1.18 1.72 0.47 -0.34 0.97 -0.22 -0.50 -0.14 0.34 

North 24 Paraganas -0.55 -0.25 0.60 -0.54 -0.07 -0.04 -0.70 -0.46 1.26 -0.30 1.68 -0.34 0.02 

South 24 Paraganas 0.67 0.08 -0.88 0.14 -0.57 -0.53 -0.18 -1.09 0.42 0.37 -1.44 -0.01 -0.25 

Nadia 0.03 0.81 1.57 0.03 0.20 -0.37 -0.80 -0.11 0.10 0.35 -0.85 -0.55 0.03 

Murshidabad 1.00 1.84 1.43 1.20 0.93 -0.21 -0.36 -0.03 -0.98 -1.35 0.33 -0.12 0.31 

Uttar Dinajpur -0.14 -0.19 -0.15 0.08 0.24 0.44 -0.77 2.14 -1.95 1.10 -0.14 -0.40 0.02 

Dakshin Dinajpur -0.97 -1.04 -0.58 -0.84 -0.48 0.44 -0.80 0.45 -0.18 0.33 -0.56 -0.34 -0.38 

Malda -0.53 -0.38 0.22 -0.19 0.40 0.92 -0.80 2.03 -1.61 -0.43 0.03 -0.30 -0.05 

Jalpaiguri 0.43 0.08 -0.56 -0.69 0.67 1.40 0.58 -1.17 -0.13 0.09 0.33 -0.87 0.01 

Darjeeling -1.46 -1.54 -1.10 -1.73 -1.81 -2.30 -0.77 -0.64 0.69 1.77 -0.79 -0.93 -0.88 

Cooch behar -0.34 -0.02 0.65 -0.24 -0.97 -1.17 -0.80 1.42 0.07 1.37 2.45 -0.62 0.15 

Purulia 0.17 -0.84 -1.93 -0.73 -1.54 -1.65 -0.36 0.75 -1.25 -1.52 -0.56 0.23 -0.77 

Table 3: Z-score and Composite Z-score of agricultural development in West Bengal (2014-15): 

Source: Computed by Researchers based on Table 

VI. LEVELS OF AGRICULTURAL DEVELOPMENT 

The 12 variables have been taken into consideration to 

calculate the spatial pattern and regional disparities of 

agricultural development (Janardhan, 2016). After 

calculating the Composite Standardized Score (CSS) of all 

districts, the researchers have divided the all value of CSS 

into three categories such as High, Medium, and Low level 

of agricultural development with the help of ArcGIS 10.2.1.  

A. High Level of Agricultural Development (above + 0.38): 

Table 4 and Figure 3 shows the spatial pattern of the level of 

high agricultural development of the study area during the 

year 2014-15. In this category (above +0.38), there are two 

districts such as Paschim Medinipur district (+0.98) and 

Burdwan district (+0.92) which covers 11.11 percent of the 

total district of the study area. These two districts are 

achieved a high level of agricultural development due to 

various factors such as high cropping intensity, irrigational 

facilities, using High Yielding Varieties of seeds, chemical 

and organic fertilizers, advanced technology, and pesticides 

& insecticides. Besides, the physical environment such as 

soil and climate is very suitable for agriculture. 

Medium level of Agricultural Development (between +0.38 

and -0.34): 

 In this group (from +0.38 to -0.34), twelve (12) 

distracts are included and constitutes about 66.67 percent of 

the total districts of the study area. These districts are 

Hooghly (+0.34), Murshidabad (+0.31), Birbhum (+0.02), 

Bankura (-0.07), Purba Medinipur (+0.23), North 24 

Paraganas (+0.02), Nadia (+0.03), Uttar Dinajpur (+0.02), 

Malda (-0.05), Jalpaiguri (+0.01), Cooch Behar (+0.15), and 

South 24 Paraganas (-0.25). These districts achieved a 

medium level of agricultural development because of the 

high working population, net cultivated area, irrigation 

facilities, HYV seeds, insecticides & pesticides, etc. 

B. Low level of Agricultural Development (below -0.34): 

This type of category (below -0.34) covers 22.22 percent of 

the total districts of the study area. There are four districts 

which belong to these groups, these four districts are 

Dakshin Dinajpur (-0.38), Howrah (-0.62), Purulia (-0.77), 

and Darjeeling (-0.88). These districts are agriculturally low 

developed due to the mountainous areas, cold climate, 

plateau areas, dry areas, lack of working population, 

industrially developed, low quality of soil, minimum use of 

irrigation, pesticides, insecticides, HYV seeds, fertilizers, 

and low level of advanced technology.  

Category CSS Range No of Districts Name of the Districts Percentage (%) 

High Above 0.38 2 Paschim Medinipur, Burdwan, 11.11 

Medium 0.38 to -0.34 12 

Hooghly, Murshidabad, Birbhum, Bankura, Purba Medinipur,  

North 24 Paraganas, Nadia, Uttar Dinajpur, Malda,  

Jalpaiguri, Cooch Behar, South 24 Paraganas, 

66.67 

Low Below -0.34 4 Purulia, Darjeeling, Dakshin Dinajpur, Howrah 22.22 

Table 4: Levels of Agricultural Development in West Bengal (2014-15). 

Source: Based on data which are obtained from the Table 
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Fig. 3: Levels of agricultural development in West Bengal (2014-15) 

VII. CORRELATION BETWEEN THE VARIABLES OF 

AGRICULTURAL DEVELOPMENT 

Karl Pearson’s correlation co-efficient technique is the best 

method to analyze the levels of agricultural development in 

the study area. The value of this technique is ranging 

between -1.00 and +1.00. The result of the correlation 

matrix (r) among the variables has shown in Table 5. Net 

sown area (X1) is a high degree of positive correlation with 

Gross cropped area (X2), production of food grains (X4), 

Consumption of fertilizers (X5), number of villages 

electrified (X12), and composite Z score (X13) at 99 percent 

level of significant and Irrigated area by government canals 

(X7) at 95 percent significant level. Similarly, gross cropped 

area (X2) has a positive correlation with production of food 

grains (X4), consumption of fertilizers (X5), number of 

villages electrified (X12), and composite Z score (X13) at 

99 percent significant level./ 

 
X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X11 X12 X13 

X1 1 
            

X2 .871** 1 
           

X3 -.062 .419 1 
          

X4 .886** .901** .219 1 
         

X5 .648** .779** .456 .769** 1 
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X6 .105 .210 .375 .251 .719** 1 
       

X7 .524* .335 -.180 .547* .555* .405 1 
      

X8 -.059 -.030 .028 .019 -.025 -.047 -.375 1 
     

X9 -.200 -.082 .243 -.108 -.059 -.006 .107 -.738** 1 
    

X10 -.143 -.051 .074 -.125 -.148 -.252 -.380 .091 .297 1 
   

X11 .013 .088 .199 .097 .153 .100 .185 .208 .058 -.041 1 
  

X12 .693** .591** -.072 .690** .394 .005 .281 -.035 .061 .016 -.249 1 
 

X13 .729** .858** .460 .878** .894** .488* .514* .006 .097 .057 .308 .576* 1 

Table 5: Correlation (r) Matrix 

**. Correlation is significant at the 0.01 level (2-tailed). 

*. Correlation is significant at the 0.05 level (2-tailed). 

Note: X11 = Composite Z Score (CZS). 

Production of food grains (X4) has a positive correlation at a 

99 percent significant level with consumption of fertilizers 

(X5), the number of villages electrified (X12), composite Z 

score (X13), and Irrigated are by government canals (X7) at 

95 percent significant level. Consumption of fertilizers (X5) 

has a positive correlation with fertilizer per unit of gross 

cropped area (X6), composite Z score (X13) at 99 percent 

significant level, and irrigated area by government canals 

(X7) at 95 percent significant level. The number of minor 

irrigated projects (X8) has a high degree of negative 

correlation with literacy rate (X9) at a 99 percent significant 

level. Cropping intensity (X3), literacy rate (X9), the wage 

rate for male agricultural field labourers (X10) has no 

correlation. 

VIII. CONCLUSION 

Agriculture is one of the prime sources of economy in West 

Bengal where the manufacturing industry and tertiary 

services are limited as compared to primary activities. But 

the trends and productivity of crops have been wide 

disparities. The results concluded that there are few districts 

like Burdwan, Paschim Medinipur, Murshidabad where 

agricultural development is high, on the other hand, Purulia, 

Dakshin Dinajpur, Howrah, Darjeeling districts are very low 

agricultural development in the study area. Therefore, the 

level of agricultural development is not well distributed in 

the study area. The majority of the districts of the study area 

comes under the medium levels of agricultural development. 

It is situated in the southern and central part of the study 

area. The low level of agricultural development is mainly 

found in the western and northern part of the study area 

where the physical environment and agricultural 

infrastructure are not favourable for agriculture. In the less 

developed region, the Government should provide various 

agricultural infrastructure such as advanced machinery, 

HYV of seeds, irrigation facilities, loan systems for farmers. 

Besides, education among agricultural labourers and 

cultivators and their awareness are important factors to 

develop the region in terms of agriculture. 
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