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Abstract 

The present paper is an attempt to measure the agricultural infrastructure development disparities 

in the level of Agricultural Infrastructure development in Haryana at two points of time i.e. 

2000-01 and 2014-15. The extent of inter-districts agricultural disparities has been measured by 

using Principal Component Analysis (PCA) method. The study has also used Coefficient of 

Variation (CV) in order to examine disparities. The study shows that the regional disparities in 

the agricultural development in the state of Haryana are increasing over time. It is evidenced by 

increasing value of Coefficient of Variation of the constructed index using (PCA). This proves 

the divergent agricultural development in the state and is a serious issue of concern. Therefore 

state government should introduce appropriate policy measures to correct the regional imbalance 

in agricultural infrastructure development (AID). 

Key–Words : Infrastructure Development, Disparities, Principal Component Analysis, Coefficient of 
Variation, Haryana. 

1. Introduction  

The issue of infrastructure disparity in the process of development has bothered economists for a 

long time. Since the time of Adam Smith to the debate on convergence, divergence and 

globalization, economic inequality has always remained an integral part of economic discourse. 

However, recent outburst against inequality in developed countries has put the infrastructure 

disparity at the forefront of development debate worldwide. Researchers have argued that most 

of developed countries have hit a record inequality in income and capital (Piketty 2014). It has 

been argued that if not corrected, the percent level of inequality could reduce the pace and 
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durability of development (Ostry et al. 2014). India too has witnessed an intense debate on 

disparities during the last few years. Many researchers have argued that services led 

geographically concentrated economic growth in India, during post reform period, has increased 

the infrastructure disparity between states (Nayar 2008, Bandyopadhyay 2011, Sen and 

Himanshu 2004).  

The empirical evidences demonstrate that in a growing economy, regional disparities diverge at 

initial stages of development and subsequently they converge later when the economies reach the 

stage of maturity (Myrdal, 1957; Rostow, 1960; Williamson, 1965; and Alonso, 1968 ). This 

may be true to some extent. But the Indian economy is crossing take-off stage to reach the stage 

of maturity (Rostow, 1960). More so, regions grow at different rates due to difference in natural 

endowments and also due to differences in their geo-political, socio-economic and re-ligious 

importance in the country. The difference in growth rate is also attributed to the difference in 

public policy (Olson, 1997).  

1.1 The State-Haryana  

Amongst the Indian states, Haryana is one of the better performing states. Haryana came into 

being on November 1, 1966, as a result of bifurcation of Punjab located between the parallels of 

270.39‘ N and 300.55‘ N latitudes and meridians of 740.28‘ E and 770.36‘ E longitude. It is 

located strategically surrounding the national capital Delhi from three sides. The area of state is 

44,212 sq. Km which is 1.3% of India‘s land mass.  

Economically, Haryana GDP has been growing at more than 8 percent over the last decade. It is 

pertinent to mention here that growth of GDP of Haryana has been consistently above the all 

India growth rate. Development of agriculture has been the major factor behind superior 

performance of Haryana. It was one of the early adopter of green revolution in the country. 

Moreover, growth rate in agriculture is less than 2 percent in comparison to above 10 percent 

growth rate in non-agricultural sectors of the state. This reflects a structural shift in favour of 

non-agricultural activities in the state.  
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In view of the discussion it can be said that Haryana is a relatively small and economically better 

performing state, these factors seems to be the reason that at political level, policy making level 

or academically, regional disparities in agricultural infrastructure development have not attracted 

attention. In fact no policy document or efforts on the part of policy makers exist that can be seen 

to address the issue disparities in the state. Regional disparities are expected to increase in future 

as after the introduction of policy of economic liberalization, governments have withdrawn its 

authority pertaining to the location of infrastructural and other economic activities. Therefore 

keeping above discussion in mind the present study is an attempt to measure the intra-state 

disparities in infrastructure development in Haryana over the period of 2001-02 to 2019-2020. 

 

2. Objectives and Methodology of the Study  

The main objectives of the study are...  

1. To study the distribution of Agricultural Infrastructure indicators across the districts of 

Haryana.  

2. To find out overall changes in the disparity levels of AID over the years.  

For the purpose, we have computed the agricultural development index obtained from 

certain indicators at district. A vector of 7 indicators (List of the indicators is at 

Appendix-I) encompassing dimensions of agricultural development is used for working 

out the inter-district agricultural development index with mean and Coefficient of 

Variation (CV). 

2.1 Construction of Development Index  

Development is a multidimensional phenomenon. Each of these dimensions is measured in 

different units. Given the difficulties in analyzing development with respect to each of this 

dimension, researchers generally prefer to aggregate them—what one calls composite index to 

depict the overall status of region .For reduction of this dimensionality problem many methods 

have been suggested in the literature . While some are weighted others are weight free . The 
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literature is silent vis -à-vis superiority of any method over others. Keeping the limitation in 

mind, we use the technique of Principal Component Analysis (PCA) to prepare the composite 

infrastructure index. The ‗Principal Component Analysis‘ Method, which is a method of ‗Factor 

Analysis‘ developed by H. Hotelling and Hagood and partially developed and used by M.N. Pal, 

H.L. Rao and others in their studies. We use this method because the selected indicators of 

infrastructure development are of different nature and as they are not equally important and their 

unit of measurement are different, therefore, an appropriate methodology is required to assign 

different weights to different indicators. This method gives mathematical weightage in a purely 

objective manner and it also provides a solution to the problem of multi-collinearity. The method 

of ‗Principal Component Analysis‘ aims to construct out of a set of variables, Xj‘s j=1, 2 .....7) 

Of new variables (Pi) called ‗Principal Components‘ which are liner combination of the Xj‘s.  

                              k                                                            i =1.........7. 

             then, Pi   =∑ aijxj,           

  j=1                                                         j = 1 . . . . . . . . 7.  

 

 

 The ‗a‘ which are factor loadings, are chosen so that the constructed principal components are 

orthogonal and the first principal component (P1), absorbs and accounts for the maximum 

possible proportion of the total variance in the set of Xj‘s(1,2,......,7). In the present study, index 

of infrastructure development have been worked out with the help of first principal component 

which is the liner combination of X1 , X 2 ......X 7. 

ThenPi is defined asPi=ai1 X1 +ai2 X2+..+aijXj. The variable Xj‘s have been Standardized 

using the simple formula Zj = xj/sxjWhere, Zj = Standardised Variable, sxj= Standard deviation 

of Xj and xj is deviation of Xj‘s from the mean.Thus by standardisation, we have made the variables 

unit free.  
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2.3 Measuring Infrastructural Development Disparities  

There are many methods of measuring variation/dispersion like, variance, S.D. and mean-

deviation. But these methods are affected by unit of measurement of observation. They cannot be 

used to compare the dispersion of variable expressed in different units. But coefficient of 

variation is an important relative measure of dispersion and is free from units. It is widely used in 

comparing the variability of two or more series.Following Williamson, infrastructural disparities 

have been measured by coefficient of variation (C.V) of the Index. Coefficient of variation  

C.V = (si*100)/mi  

Where, si is standard deviation of index, mi is mean of index value  

2.4 Sources of Data  

The nature of study dictates the requirement of the secondary sources of information. 

Accordingly, all the required data has been obtained from various authentic sources. Some 

indicators have been manipulated by taking two and more different variables related with parent 

variable. The main source of data is as follow:  

 Statistical Hand Book of Haryana issued by Economic and Statistical Organization, 

Planning Department, Government of Haryana, From 2001-02 to 2019-20.  

 Economic Survey of Haryana issued by Economic and Statistical Organization, Planning 

Department, Government of Haryana, (various issues).  

2.5 Reference Years  

 The study has attempted to estimate infrastructure development index and its inter- 

district variations in agricultural infrastructure development of Haryana during 2001-02 

to 2019- 20. The year 2001-20 is selected to analyze the effect of agricultural 

development programmes that had been undertaken during the New Agriculture Policy. 

The year 2019-20 is chosen to analyze the impact of the implementation of New 

Agriculture Policy.  
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3. Result Analysis  

The mean value of various indicators for the year 2001-02 and 2019-20 has been depicted in 

table 3.1.It shows that the mean value of indicators (Appendix 1) has increased in 2019-20 as 

compared to 2001-02.The highest increased in mean value among indicators X4 and X7.Further 

the indicators have been classified on the basis of their respective CV. The disparity in case of 

five out of seven with serial number X1,X2,X3,X4,and X5 has increased. However, the disparity 

level across the districts for indicators like X1 and X3 has been decreased. 

Table 3.1 Mean and Coefficient of Variation of the Agricultural Infrastructure Development Indicators. 

  Note: x1 to x7 are Agricultural Infrastructure Development Indicators  

The results pertaining to the agricultural development are depicted in the table 3.2.The table 3.2 

(AIDI) demonstrate that in 2001-02 Panipat stands first in agricultural development followed by 

Kurukshetra, Karnal, Kaithal ,Yamunanagar and Sonipat. The results presented in table 3.2 show 

that in 2019-20 a look at ranks of districts reveals that districts namely Panchkula, Ambala, 

Jhajjar, Faridabad, Gurgaon and Rewari show upward trend in their ranks while Panipat, 

Yamunanagar, Hisar, Sirsa, Karnal, Kaithal, Fatehabad, Rohtak, Sonipat, Jind and Bhiwani show 

downward trend in their ranks over the period of study with no change in the rank of 

Mahendergarh .  

 MEAN MEAN  C.V. C.V. 

Indicators 2001-02 2019-20 Indicators 2001-02 2019-20 

X1 82.98  88.89  X1 19.99  18.60  

X2 18.24  25.15  X2 40.71  37.66  

X3 55.46  62.73  X3 20.59  14.43  

X4 6.40  10.06  X4 30.73  99.66  

X5 7.39  14.31  X5 25.76  36.78  

X6 3.68  04.10  X6 62.06  64.90  

X7 106.50  208.08  X7 83.07  87.76  
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The value of Coefficient of Variation is increasing during the study period 2001-02 from 60 per 

cent to 74 per cent in 2019-20 by AIDI (Table 2). Thus It shows disparities in AID has increased 

over the fifteen year of implementation of New Agriculture Policy. Through the study period i.e. 

2001-02 to 2019-20 it has been observed that the agricultural infrastructure development in 

Haryana has shown a tendency of Divergence.  

Table 3.2.Agricultural Infrastructure Development Index ( at scale 10) of Districts of Haryana( Using PCA)  

Note: AIDI implies Agricultural Infrastructure Development Index, C.V. implies Coefficient of V variation. 

4. Conclusion 

The present study was an attempt to measure the incidence of inter-district regional disparities in 

agricultural infrastructure development of Haryana over the period of 2001-02 to 2019-2020. It 

can be concluded that regional disparities in the agricultural development in the state of Haryana 

has increased over time. It is evidenced by increased value of coefficient of variation of the 

constructed index by PCA. The disparities among district in regulated market, bank branches and 

                          2001-02                2019-20 

District AIDI Rank AIDI Rank 

Ambala 4.5 9 5.15 3 

Panchkula 0 19 10 1 

Yamunanagar 6.8 5 4.1 6 

Kurukshetra 8.79 2 5.7 2 

Kaithal 7.17 4 3.53 9 

Karnal  8.15 3 3.59 8 

Panipat 10 1 3.89 7 

Sonipat 5.53 6 3.12 10 

Rohtak 3.76 12 1.72 15 

Jhajjar 3.33 13 2.25 12 

Faridabad  4.64 8 4.43 5 

Gurgaon 3.82 11 4.43 4 

Rewari 1.68 17 2.35 11 

Mahendergarh 2.17 16 0.50 16 

Bhiwani  0.4 18 0 19 

Jind 4.15 10 1.88 14 

Hisar 2.72 14 0.34 17 

Fatehbad 5.12 7 1.9 13 

Sirsa 2.57 15 0.32 18 

C.V 0.6  0.74  



 

ECONSPEAK: A Journal of Advances in Management IT & Social Sciences, 

 Vol. 12, Issue 12, December 2022  Impact Factor 8.059   ISSN: (2231-4571) 

www.skirec.org                         Email Id: skirec.org@gmail.com 

 

 
An International Double-Blind, Peer Reviewed, Refereed Open Access Journal - Included in the International Indexing 
Directories 

 

Page 43 

warehouse capacities are very high so govt need to implement egalitarian approach for its 

rectification and equal distribution of infrastructure. 

Appendix-I 

Agricultural Infrastructure Development Indicators  

X1 = Percentage of net irrigated area to the net sown area.  

X2 = Number of pumpsets per 100 hec of net sown area.  

X3= No. of tractors per 100 hec. of N. S. A 

X4= District road length per 100 sq. km of area.  

X5= Regulated market per lakh hec of net sown area. 

X6= No. of bank branches per lakh of population. 

X7= Warehouse capacities in tones per hec at net sown area.  
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