














































































































































































































Chapter - VI 

Regional Disparity and Polarisation 

This Chapter measures empirically the existing levels of interstate disparities in 

economic attainment and human development indicators/indices. Taking the stock of 

different index values, computed in the previous two sections, we estimate a number of 

inequality and polarisation measures for four different years: 1971,1981,1991 and 2001. 

6.1 Indian States in Global Perspective 

Before entering into the discussion of four-decade inequality trend of economic 

and HD indicators the position of Indian states in 2001 are compared in global 

perspective. In Figure: 5.2.1 [(a) - (e)] of Chapter-V it apparently looks comfortable in 

terms of regional disparity - excepting Bihar all major states in the country fall into the 

category of medium HD. Hopefully, Bihar would not take much time to cross the 

threshold. However, one should recall that medium human development as per UNDP's 

classification has been a wide-ranging criterion. According to HDR (2003) which 

computes HDI for the year 2001, about 50 per cent of the total nations in the list of 175 

qualify the criterion. The relative positions of these medium human development nations 

range from 56 in Antigua and Barbuda (with HDI value of .798) to 141 in Togo (with 

HDI value of .501). Since the values of HDI for the year 2001, we have obtained for each 

of our included states, are strictly comparable to HDR (2003) global scores we must 

explore the opportunity to compare the relative positions of Indian states in global 

scenario. Table: 6.1.1 first identifies the nations from HDR (2003: 237-240) that score 

equivalent or close in HDI to each of our included states. This effort is an attempt to 

identify the hypothetical rank of each of our included states in HD. The next question, 

dealt in the same table, is that how far the state of our concern stands away from the 

average of 94 developing countries in HDI as well as in NIHDI and Income Index. This 

would clear the picture of the state's achievements in two components of HDI. The 

regional variation in HDI in 2001 across Indian states ranges between .722 in Kerala and 
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A15 in Bihar. The closest achievements are observed in China (with HDI of .721) and 

Yemen (with HDI of .470) with the respective ranks of 104 and 148 in the list of 175 

countries. Therefore, when India as a nation obtains the rank of 127 m 2001 the states 

are scattered over a range of 45 nations of the world. 

Table: 6.1.1 

Indian States in Global Perspective: 2001 

States Ctosed Global Score 

CoBiitry Raiifc 

Laggls^ Bebind or Ahead of the 
Average of the Developing World 
HOI NIHDI Ineome Index 

Andhra Pradesh Vanuatu 128 -076 •082 -062 

Assam Swaziland 133 -11 •094 138 

Bihar Yemen 148 151 •235 

Gujarat Namibia 124 -03 -045 003 

Haryana Botswana 125 -035 -052 003 

Himachal Pradesh Guatemala •005 015 -042 

Kamataka Botswana 125 •038 -038 •034 

Kerala China 104 067 127 •052 

Madhya Pradesh Papua New Guinea 132 -113 101 

Maharashtra Honduras 115 Oil 014 

Orissa Comoros 134 - 127 113 - 152 

12 Punjab Mongolia 117 004 014 

13 Rajasthan Swaziland 133 111 125 • 08 

14 Tamil Nadu Nicaragua 124 •014 •019 

15 Uttar Pradesh Lesotho 137 -146 145 - 144 

16 West Bengal Botswana 125 •043 •029 •069 

India -.069 

Source: Elaboration, Based on a Comparison between 

TabJe-A.2.5 in Appendix and Table-1 HDR (2003), 237-240 
Note: The (-) sign mdicates that the state is lagging behind. 

Indian performance as a nation remained below the average of 94 developing 

countries in both income and non-income components of HDI, resulting in a below-

average performance. Three states - Kerala, Maharashtra and Punjab could manage their 

overall scores in HDI higher than the said average. However, Himachal Pradesh, Kerala 

and Maharashtra performed better in non-income component while Gujarat, Haryana, 
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Maharashtra and Pimjab in income component. A number of important observations can 

be drawn here: first, despite below average performance in income front Kerala could 

cross the average of HDL Second, two better performers in income front Gujarat and 

Haryana are still lagging behind in HDL Third, with higher score in non-income 

component Himachal Pradesh failed to cross the average of HDL Finally, Maharashtra is 

the only state in the country that remained above the said average in both fronts. 

6.2 Measures of Dispersion and Inequality 

The concept of equality is a pivotal issue in development studies which describes 

a distribution or a state of distribution. Equality measures examine how different is the 

distribution for different groups of people, however, does not answer whether the 

distribution is good or bad, or judge whether it is reasonable or unreasonable. There are a 

number of equality/inequality measures that are often used in social science researches. 

The concept and formulation of the measures of dispersion and inequality, we worked out 

in the present study, have been discussed in detail in Appendix: A. 1.4. For each year of 

our concern we have calculated three measures of dispersion: Simple Coefficient of 

Variation (CV), Gini of Concentration (Gc) and Population-weighted Coefficient of 

Variation (CVp); two inequality measures: Gini Coefficient (Gp), General Entropy (GE 

for c = 0, 1 and 2). As Bourguignon inequality index (L) is same as GE: c=o the values of 

L are not repeated in the Table. All measures are calculated for a number of non-income 

indicators viz. life expectancy at birth, adult literacy rate, combined enrolment ratio as 

well as for the income indicator namely PCGSDP; and also for two composite indices 

namely HDI and NIHDL These measures we have reported in the Table: 6.2.land Table: 

6.2.2. 

Both measures of (simple) dispersion, depicted in Table: 6.2.1, show almost 

similar trend for almost all indicators. In both measures two educational indicators viz. 

ALR and CER were at maximum in early 1970s, however, improved significantly over 

decades. On the other end, the indicator that captures attainment in access to resources 

i.e. the income component of HDI was moderate in 1971, but worsened sharply in later 

periods. The overall composite index - HDI improved its coefficient of variation from 
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15.87 per cent in 1971 to 11.23 per cent in 2001 and Gini of concentration from 8.57 per 

cent to 6.34 per cent during the span of three decades. For both measures the decade of 

1980s has been revealed as the best decade in terms of the reduction in disparity. 

Table: 6.2.1 
Simple Measures of Dispersion and Inequalit 

Life Expectancy at Birth 
Adult Literacy Rate 
Combined Enrolment Ratio 
GSDP 
HDI 
NIHDI 

0.1005 
0.3235 
0.2377 
0.2035 
0.1587 
0.2196 

0.087 
0.2823 
0.1819 
0.2671 
0.1443 
0.1825 

0.0759 
0.2568 
0.1527 
0.3219 
0.1267 
0.1533 

0.0625 
0.1774 
0.1308 
0.3669 
0.1123 
0.1172 

Life Expectancy at Birth 
Adult Literacy Rate 
Combined Enrolment Ratio 
GSDP 
HDI 
NIHDI 

0.055 
0.1657 
0.1339 
0.1146 
0.0857 

0.1148 

0.0485 
0.1442 
0.1035 
0.1464 
0.0794 
0.0971 

0.042 
0.1326 
0.087 

0.1778 
0.0713 
0.0831 

0.0349 
0.0931 
0.0736 
0.2097 
0.0634 

0.0646 

Source: Computed from Human Development Dimension Index (A.2.2 - A.2.5) 

Before turning into the measures of population-weighted inequality (dispersion) it 

is noteworthy in this connection that the variation of population share across included 

states has been significant enough. As a result the inclusion of population weights into 

the inequality measures might change the scenario perceptibly. The coefficient of 

variation (CVp) over the decades is found to improve for non-income components as well 

as for HDI, but certainly deteriorates for income component. The overall composite index 

(HDI) improved its coefficient of variation from 16.26 per cent in 1971 to 11.68 per cent 

in 2001. The Gini Coefficient which measures inequality in terms of the ratio of the area 

between the Lorenz curve and the area under the line of equality was initially highest in 

case of ALR; followed by the CER i.e. the two educational indicators. On the other end, 

the unique health indicator shows least inequality in 1971. As time progressed inequality 

index of the non-income indicators improved consistently while the income component 

of HDI i.e. GSDP in PPP US $ deteriorated. Despite both composite indices (HDI and 

NIHDI) are found to improve over the decades. The General Entropy measures of 
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inequality give an interesting result. So far as the trend of index values is concerned there 

is no significant deviation from other measures of inequalities: non-income inequalities 

are improving over the decades whiles the income inequalities across the states are 

deteriorating, however, altogether we find an improving trend for the composite index 

(HDI). Both for income and non-income components of HD the measures of GE: c = o and 

GE c = 1 remained pretty close to each other over the years while GE: c = 2 which by 

formulation, more sensitive to the middle part of the distribution has been significantly 

higher, as compared to other two. In 2001 for instance the computed values of GE: c = 0 

and GE: c = 1 for HDI remained close to .0068 while GE: c = 2 has been as high as .0136. 

Similarly, for the income component (GSDP) GE: c = 0 and GE: c = 1 were .095 and .086 

respectively in 2001 while GE: c = 2 has been as high as .1680. Again in the same year 

GE: c = 2 for Non-Income Human Development Index is almost twice of other two. 

6.3 Measures of Polarization 

The recent literature on inequality is held to miss out key features of distributional 

change, which is better described as changes in polarisation. The measures of polarization 

emphasizes on the existence of some sort of clustering in the distribution. Polarization in 

our present context of Indian states may be taken as a phenomenon where there are 

emerging groups of states at the extremes of the distribution with high intra-group 

homogeneity coinciding with a high inter-group heterogeneity. The concept of 

polarization, hence, can run counter to the Pigou-Dalton axiom underlying the 

conventional inequality measures. The formulation of Esteban and Ray index (ER) has 

been given in Appendix: A. 1.5. Table: 6.3.1 presents the index values for a number of 

HD indicators and composite indices. The polarization index of non-income indicators, 

like inequality measures, improves over decades, but deteriorates sharply in case of 

income. The polarization index for life expectancy happened to be the least in 1971, 

however, maximum in case of ALR. Interestingly, the polarization index NIHDI was 

more than that of HDI and even higher than income. The scenario changes over time. In 

2001 income polarization supersedes all other indicators of our concern and polarization 

in HDI is higher than that of NIHDI. 
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Table: 6.2.2 
Population-Weighted 

Indicator/Index 

Life Expectancy at Birth 
Adult Literacy Rate 
Combined Enrolment Ratio 

GSDP 
HDI 
NIHDI 

Life Expectancy at Birth 
Adult Literacy Rate 

Combined Enrolment Ratio 
GSDP 
HDI 
NIHDI 

Life Expectancy at Birth 
Adult Literacy Rate 
Combined Enrolment Ratio 
GSDP 
HDI 
NIHDI 

Life Expectancy at Birth 
Adult Literacy Rate 
Combined Enrolment Ratio 
GSDP 
HDI 
NIHDI 

Life Expectancy at Birth 
Adult Literacy Rate 
Combined Enrolment Ratio 
GSDP 
HDI 
NIHDI 

Measures 

0.0964 
0.3126 
0.2525 

0.1993 
0.1626 
0.2236 

0.1028144 
0.3255879 

0.2788483 
0.2159794 
0.1788755 
0.2370979 

0.0044997 
0.0424527 

0.0305265 
0.0195327 
0.0125057 
0.0229468 

0.004559 
0.044654 
0.0309401 
0.0195265 
0.0127848 
0.0236836 

0.0092826 
0.0976741 
0.0637564 
0.0396391 
0.0264235 
0.0499796 

o i Dispersion and Inequ 

0.0829 
0.2774 
0.1846 

0.2569 
0.146 
0.1822 

0.091798 
0.2901283 

0.2052473 
0.3056101 
0.160863 
0.1956545 

0.0033422 
0.0339396 
0.0165057 
0.0313769 
0.010238 
0.0154422 

0.0033841 
0.0355571 
0.0166838 
0.0317518 
0.0104046 
0.0158999 

0.0068723 
0.0769697 
0.0501509 
0.065989 
0.0213103 
0.0331983 

0.0678 
0.2499 
0.1646 

0.3177 
0.1278 
0.1495 

0.074337998 
0.259726962 

0.18676501 
0.34968462 
0.143039503 
0.159814318 

0.002246687 
0.027774914 

0.013839698 
0.04976687 
0.007948326 
0.010512101 

0.00227071 
0.029045942 
0.013643561 
0.04905057 
0.008036735 
0.010791511 

0.00459991 
0.062443489 
0.02709428 
0.10084498 
0.016337177 
0.022350165 

ality 

0.0541 
0.177 
0.1396 

0.4099 
0.1168 
0.1136 

0.0613213 
0.1924924 

0.156816 
0.4659984 
0.1322845 
0.1243563 

0.0014398 
0.0149456 
0.0099036 
0.0945531 
0.0068017 
0.0061808 

0.0014502 
0.0151818 
0.0098032 
0.0861923 
0.0067967 
0.0063003 

0.0029255 
0.0313179 
0.0194973 
0.1680384 
0.0136437 
0.0129115 

Source: Computed from Human Development Dimension Index (A.2.2 - A.2.5 
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Table: 6.3.1 
Measure of Polarisation 

Life Expectancy at Birth 
Adult Literacy Rate 
Combined Enrolment Ratio 
GSDP 
HDI 
NIHDI 

0.00296443 
0.00834858 
0.00743602 
0.00597948 
0.00495131 
0.006633 

0.002657262 
0.007524465 
0.00536649 
0.007193778 
0.004374211 
0.005304748 

0.002013569 

0.006792532 

0.0055382 

0.009374976 
0.003960447 
0.004337394 

0.00165906 

0.005643336 

0.00479742 

0.013701112 
0.003945217 
0.003573715 

Source: Computed from Human Development Dimension Index (A.2.2 - A.2.5) 

6.4 Evolution in Inequality and Polarisation 

It then appears from the previous two sections that the measures of polarization in 

Indian context does not generate very different trend from the standard measures of 

inequality. In both measures we obtain an improving trend for non-income components 

as well as for overall HDI and a deteriorating trend for income component over time. 

Now we intend to capture the evolution of these measures for each of the indicator/index 

relative to their initial 1971 values. We have seen that in general all non-income 

indicators show a clear decreasing trend for all measures of dispersion, inequality and 

polarization; but interestingly the rates at which they decrease over time differ 

substantially. While in case of income the trends of dispersion, inequality and 

polarization increase sharply over time. Again, the rate of increase also differs across the 

measures. To capture the long-term behavior of the trend for each indicator we draw a set 

of graphs in Figure: 6.4.1 where the evolution of these measures relative to their initial 

values is depicted for HDI, GSDP and NIHDI. In all cases Population-weighted 

Coefficient of Variation (CVp), Gini of Concentration (Gc), Gini Coefficient (Gp), 

General Entropy Measures (GEc=o, GEc=i, GEc=2), and Esteban and Ray index of 

polarization (ER) are plotted for all four years of our concern relative to their respective 

initial values of 1971. There always remains a sharp contrast between the figures of 

income and non-income indicators - the former shows a decreasing trend for inequality 

while the latter increases over the decades. 

In case of HDI the evolution diagram suggests that both dispersion measures 

(population-weighted coefficient of variation, Gini of Concentration) along with the Gini 

had fallen almost at the same rate. Three General Entropy measures had improved more 

rapidly as compared to their initial 1971 values. The GEc=2 which, by definition, is more 
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sensitive to the middle part of the distribution had improved sharply as compared to 

GEc=i and GEc=o. The evolution in the polarization measure (ER) indicates that the 

relative improvement trend has suddenly received a dramatic break since 1991.The trend 

of GSDP for dispersion, inequality and polarization measures increases, but at 

substantially different rates during the period of our concern. Among three General 

Entropy measures GEc=o which is sensitive to the lower part of the distribution has been 

deteriorating more speedily, followed by GEc=i and GEc=2 indicating that the low income 

states show comparatively high degree of divergence during the decade of policy 

reforms. During the same period the polarization measure also recorded a sharp 

deterioration. In case of the composite non-income index (NIHDI) three GE measures 

almost improved at similar rates. However, the polarization measure (ER) improved in 

the line of dispersion measures. If income inequalities across the states increases further 

the falling trend of non-income inequality may likely to be reinforced in near future, 

which in turn can call for an unwanted stagnation in the falling trend of overall HDI 

inequality. 

6.5 Chapter Summary 

This chapter quantitatively captured the levels of disparities and inequalities in 

income and a number of non-income indicators, also in composite indices like HDI and 

NIHDI across the states of India over a period of four decades. Placing each individual 

state in global scale we find that states are scattered over a range of 45 nations of the 

world. While the best performer Kerala's achievement in 2001 is equivalent to that of 

China - the 104"̂  nation of the world in terms of HDI the worst performer Bihar 

corresponds to Yemen - the 148'̂  nation in the list of 175 countries. The level of 

dispersion and inequality across the states, computed by a number of standard measures, 

indicates that there exists an alarming level of inequalities both for income and non-

income aspects of human well-being. The income inequality has been worsening over the 

decades; however, the inequality for non-income indicators improves significantly. 

Although the inequality in the distribution of HDI has improved to a certain extent even 

their present level tells a story of deprivation. The measure of polarisation also generates 

very similar trend for both income and non-income aspects of human well-being. 
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Figure: 6.4.1 

Evolution over Decades 
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Economic Performance and Human Development: 

The Relationship 

7.1 Expansion of Economic Opportunity and Human Capability 

The records of the economies in enhancing human development over the decades 

reflect the differences not only in the levels of per capita income and growth 

achievements, but also the differences in the effectiveness of economic growth in 

enhancing human capability. Growth may not necessarily be the only factor that increases 

life expectancy, reduces illiteracy etc and, in addition, the effectiveness of growth to 

improve the well-being of the people depends upon several socio-cultural as well as 

socio-political factors, which could not be included in the present study. 

The relationship between income and HDI score in cross-country level has never 

been straightforward. Georgia (88* nation in HDI rank) and Swaziland (133 '̂' nation) 

accounted for 90 per cent and 153 per cent of India's (127"^ nation) GDP per capita (PPP 

US $) in 2001 (HDR, 2003: 237-240). Across hidian states the relationship varies 

significantly. With equivalent GDP index the 83'̂ '̂  nation of the world Lebanon's HDI 

score (.752) is 1.13 times and 1.14 times of Maharashtra and Punjab respectively. Sri 

Lanka (99' nation) with 81 per cent GDP per capita achieves HDI score (.730) equivalent 

to 1.18 times of Haryana. On the other end, Kerala and China achieve equivalent HDI 

score while income index of Kerala has roughly been 70 per cent of China. Again, HDI 

score of Uganda is not much ahead of Bihar when Bihar accounts for 63 per cent GDP 

per capita of Uganda. 

Economic expansion in India over last three decades has contributed remarkably 

to the improvement in average level of human development nationwide which is evident 

from the enhancement of Human Development Index (HDI) from .392 in 1971 to .591 in 

2001. Figure: 7.1.1 suggests that in initial year of 1971 (national) income index was 

higher than other two indices. While with the passage of time the non-income composite 

index was moved upward as compared to other two. However, national average seems to 
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hide the wide-ranging disparities across the region. There are several possibilities in this 

context. Average improvements in human development indicator/index may conceal the 

relatively declined quality of life in backward states. But we have seen in previous 

chapters that despite significant divergences in economic performances the human 

development indicators are in converging over time. Although there is insignificant 

change in the rank order of states over the decades, and the rates of HDI-shortfall 

reduction in the states are on average related to their initial achievements. 

Figure: 7.1.1 

Trend of National Achievements 

0.65 

0.55 

0.45 

0.35 

' Income 
Index 

•NIHDI 

HOI 

1971 1981 1991 2001 

Source: Elaborated from Human Development Dimension Index (A.2.2-A.2.5) 

Before entering into econometric analysis of the relationship between per capita 

income and HD indicator/index under the framework of two-way chain relationship we 

compute the rank correlation coefficient between them for four different years of four 

decades. The coefficients are presented in Table: 7.1.1. The First part of the table, marked 

as (a), depicts the rank correlation coefficients between per capita income (PCNSDP) [as 

depicted in Table; 4.3.2] and HDI [as depicted in Table: 5.3.2], while the part (b) between 

PCNSDP and Non- Income Human Development Index (NIHDI) [as depicted in Table: 

5.3.3]. Both parts of the table can be viewed from three angles: first, Spearman's rank 

correlation coefficients in the shaded diagonal blocks which depict the rank order 

correlation coefficients between per capita income (NSDP) of a certain year and 
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HDI/NIHDI of the same year. Second, the coefficients in the left of the diagonal elements 

represent Spearman's rank correlation coefficients between per capita income of a certain 

year and HDI/NIHDI of past year(s). Finally, in the right we have coefficients between 

past rank orders in income and future rank orders in HDI/NIHDI. In all cases the 

coefficients are highly positive and statistically significant indicating that the states 

maintain a consistent ordering between per capita income and HDI, and between per 

capita income and NIHDI. This can be interpreted that both past income and past level of 

HD have positive influences to determine the future levels of HD and income 

respectively. 

1970-71 

1980-81 

1990-91 

2000-01 

tmt 

.865 

.119 

.874 

1981 

.806 

.786 

.838 

Table: 7.1.1 

Rank Correlation Matrix 

1991 2001 

.812 

.835 

.829 

.853 

I ^ H H .806 

.838 

(̂ 3^Hi 
1^ • * • • 

Q 

• PM 

1970-71 

1980-81 

1990-91 

2000-01 

1971 

.764 

' 

.668 

.809 

W81 

.694 

.971 

.782 

l » l 

.679 

.727 

^m • 
.718 

20«1 

.662 

.750 

.641 

Source'. Elaboration, Based on Present Dataset 
Note: All Coefficients are Significant at 1% Level (Two-Tailed) 

7.2 Two Chains of Transformation 

The framework under which the relationship between the economic performance 

and enhancement of HD is built upon argues that there exists a two-way relationship 

between them: first the transformation of achieved economic prosperity into HD (Chain-

A), and the second, enhanced HD accelerates further economic affluence (Chain-B). Both 

chains take income and HD as variables, but their role changes significantly in 
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accordance to the chains. Chain-A set HD as dependent variable and income as 

explanatory one; however, the reverse is true for Chain-B, i.e. 

Chain-A: h =f(y) 

Chain-B: y = ^ (h) where y and h are economic and HD variables respectively. 

7.2.1 Chain-A: Economy to Human Development 

To examine the existence of Chain-A in Indian sub-national context it becomes 

instructive to compare the simple association between per capita income (NSDP) and HD 

indicators/ indices. This is done here by pooling the data for four-periods of our study: 

1971, 1981, 1991 and 2001. The comparison needs to be undertaken for all constituent 

indicators viz. life expectancy at birth, ALR and combined gross enrolment ratio as well 

as for the composite indices of HDI and NIHDI separately. In all cases we obtain a clear 

positive association between income and the concerned HD indicator/index, indicating 

that income is one of the factors that increase the level of HD. However, the relationships 

are not linear - the declining slope of the predicted lines in all five cases indicate that HD 

indicator/index increases faster at lower than at higher income levels. 

The regression results for HD indicators - life expectancy at birth, ALR, CER and 

for two composite indices - HDI and NIHDI are summarised in Table: 7.2.1. Human 

development indicator/index (h) is taken as quadratic function of PCNSDP (y). 

h = f(y) = b,+b,(y) + b^{y') + u 

Life expectancy in India has improved remarkably from 48.9 years in 1971 to 

63.4 years in 2001 i.e. an improvement of about 15 years over the period of three 

decades. In terms of the reduction of regional disparity the progress can also be marked. 

In 1971 the best performer state- Kerala had life expectancy of 61.7 years and the worst 

performer Uttar Pradesh 41.8 years - impljdng a difference of about 20 years. However, 

in 2001 the inter-state difference has reduced to about 15 years - the highest in Kerala at 

73.1 years and lowest in Madhya Pradesh at 58.1 years. The simple coefficient of 

variation (CV) across included states has fallen down from 10.05 per cent in 1971 to 6.25 

per cent in 2001 while the population-weighted coefficient of variation (CVp) from about 
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9.64 per cent to 5.41 per cent in 2001. Interesting observation about the life expectancy is 

that Bihar - the worst performer in terms of PCNSDP, HDI etc has fared better in life 

expectancy than Madhya Pradesh, Assam, Uttar Pradesh and Orissa. The association 

between per capita income and Hfe expectancy at birth in Figure: 7.2.1 (a) indicates clear 

influence of income to determine the life expectancy levels across included states - on 

average the states with better economic achievements fared better in life expectancy. 

Table: 7.2.1 

Regression Results: Chain A 

Indicator/Index 

Life Expectancy at Birth 

Adult Literacy Rate 

Combined Enrolment Ratio 

Human Development Index 

Non-Income Human Development 
Index 

R̂  

.607 

.446 

.528 

.728 

.591 

e 
.594 

.428 

.513 

.719 

.578 

F 

47.11* 

24.59* 

34.18* 

81.51* 

44.06* 

bo 

32.73 
[7.991* 

1.16 
(.1131 

6.65 
[.949] 

.129 
(2.731* 

.0796 
(1.1211 

b, 

.0054 
1S.07I* 

.0098 
(3.7141* 

.0087 
(4.8051* 

7.73E-5 
(6.351* 

9.18E-5 
(5.008(* 

b2 

-2.07E-7 
i-3.S03|* 

-3.82E-7 
(-2.591* 

-3.56E-7 
1-3.521* 

-2.904E-9 

-3.59E-9 

Notes 1.Figures in [ ] are t-statistic. 2 * implies significance at 1 per cent level 

Adult hteracy in national level has improved from 34.1 per cent in 1971 to 58.4 

per cent in 2001. The regional disparity in terms of the differences between the best and 

worst performers has marginally come down from a wide range of 47.1 in 1970 to 46.5 

per cent in 2001. However, there is a sharp decline in both measures of dispersion from 

32.35 per cent to 17.74 per cent in case of simple coefficient of variation; and from 31.26 

per cent to 17.7 per cent in case of population weighted coefficient of variation. Kerala 

remained the best performer in ALR over the period by a huge margin. The level of adult 

literacy that Kerala achieved in 1971 (69.1 per cent) except Maharashtra all states in the 

list of our included states is yet to reach even in 2001. The differences in the levels of 

achievement between Kerala and the second best performer - Maharashtra was as high as 
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24 per cent in 1971 and 20 per cent in 2001. The relationship between per capita income 

and ALR, depicted in Figure: 7.2.1 (b), established a positive association despite the 

unusually high peaks in the observed relationship due to unparallel achievements in 

Kerala. 

The improvement in other educational indicator - combined gross enrolment ratio 

has remained less impressive in national scenario - from 38 per cent in 1971 to 55.9 per 

cent in 2001. The regional disparity in terms of the simple difference between the best 

and worst performer has of course come down from over 30 per cent in 1971 to below 20 

per cent in 2001. The simple coefficient of variation (CV) across included states has 

fallen down from 23.77 per cent in 1971 to 13.08 per cent in 2001 while the population-

weighted coefficient of variation (CVp) from about 25.25 per cent to 13.96 per cent in 

2001. The estimated relationship between per capita income and combined gross 

enrolment ratio in Figure: 7.2.1 (c) indicates a strong positive association. 

The estimated relationship between per capita income and the composite index -

HDI across the states is plotted in Figure: 7.2.1 (d). The significantly high value of the 

coefficient of determination between these two variables, as reported in Table: 7.1.2, is 

duly justified in their scatter plot. Human Development Index at the national level has 

improved fi-om .392 in 1971 to .591 in 2001. The regional disparity in terms of maximum 

HDI-shortfall has come down from 45.41 per cent in Uttar Pradesh during 1971 to 34.21 

per cent in Bihar during 2001. Also, there is a clear decline in both measures of 

dispersion from 15.87 per cent to 11.23 per cent in case of simple coefficient of variation; 

and from 16.26 per cent to 11.68 per cent in case of population-weighted coefficient of 

variation. Kerala emerged as the best performer over the period by a huge margin. The 

level of human development (.566) that Kerala could achieve in 1971 as many six states -

namely Assam, Bihar, Madhya Pradesh, Orissa, Rajasthan and Uttar Pradesh are yet to 

achieve even in 2001. The difference in levels of achievements between Kerala and the 

next best performer Maharashtra still remains comprehensively high. The HDI-shortfall 

in Maharashtra, Punjab and Himachal Pradesh are close to 8, 9 and 10 per cent 

respectively in 2001. 
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Figure: 7.2.1 

Regression Scatter: Chain-A 

(a) Life Expectancy at Birth 
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Finally, the relationship between per capita income and the composite index -

NIHDI is captured in Figure: 7.2.1(e). This relationship has been very special in our 

present context as NIHDI takes all non-income components of human development into 

account. Since our ultimate aim of the present research is to establish the existing 

relationship between income and HD for all practical as well as empirical purposes this 

particular relationship will carry a special importance also in the following chapters. 

Non-Income Human Development Index at the national level has improved from .376 in 

1971 to .608 in 2001. The regional disparity in terms of the differences between the best 

and worst performers has marginally come down. The maximum NIHDI-shortfall in 1971 

was over 57 per cent in Uttar Pradesh which reduced to 53 per cent in Bihar in 2001. 

However, there is a sharp decline in both measures of dispersion from 21.96 per cent to 

11.72 per cent and from 22.36 per cent to 11.36 per cent in case of simple and 

population-weighted coefficients of variation respectively. Kerala remained the best 

performer in Non-Income Human Development Index over the decades by a huge 

margin. The level of Non-Income Human Development Index (.627) that Kerala achieved 

in 1971 as many eight states - namely Andhra Pradesh, Assam, Bihar, Haryana, Madhya 

Pradesh, Orissa, Rajasthan and Uttar Pradesh are yet to reach that level even in 2001. The 

interesting point to be noted here that Himachal Pradesh always remained below 

Maharashfra and Punjab in HDI score, however, superseded comfortably in NIHDI. 

7.2.2 Chain-B: Human Development to Economy 

The above discussion on the relationship between the economy and human 

development is typically confined to capture the role of economic affluence in 

determining the level of HD in the context on Indian states. This transformation of 

economic prosperity into HD is referred in the literature as Chain-A. To examine the 

existence of Chain-A the influence of income (PCNSDP) on each of the HD indicators 

and composite indices are empirically tested. We find a concrete evidence of Chain-A in 

India's sub-national context. However, the other chain of the relationship argues strongly 

that levels of HD influence economic performance. Now we turn to check the existence 
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of Chain-B in Indian context. Using OLS method an attempt has been made here to 

capture the influence of two non-income indices of HD (health and educational indices) 

in determining the level of income (PCNSDP) we set the following linear equation where 

in contrast to earlier equations, the dependent variable (y) is taken as a linear function of 

health and educational indices. 

Pooling the data set from four different years - 1971, 1981, 1991 and 2001 we 

carry out the regression to estimate the coefficients Co, c Health and c Education-

y = (P{h) = c,+ c„^^,, {EI) + c^,_,„„ ( / / / ) + V 

Where as usual 'y' denotes the PCNSDP at constant prices and two explanatory 

variables are health and educational indices respectively. The coefficients Co and c Health 

and c Education are to be estimated. The regression resuhs appear in Table: 7.2.2 which the 

health index has been more influential as compared to educational index in determining 

the level of income. The scatter diagrams with an estimated trend of two HD indices are 

depicted in Figure: 7.2.2 where we find a positive relationship in both cases. 

The present discussion of two-way relationship between the economy and HD 

indicates strongly that there exists a positive association between them in Indian sub-

national context. The states with better performance in either of two aspects, on average, 

are likely to perform better in the other. However, the association between two variables 

does not necessarily mean that they are actually causing each other. Both of them may be 

associated with a third variable. To check the causality between economic performance 

and HD we undertake an analytical study in Chapter-VIII. 
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Table: 7.2.2 

Regression Results: Chain-B 

l-Apl8nator> 

Variable 

Constant 

Health Index 

Education Index 

A ^ i i i c t a / 4 V^ — l^l 

iNoii-staiidardi^cd 

Cocfricicnts 

II 1 Std. Error 

-3115.95 

15906.367 

2699.276 

•7. XT - A/1- T; -

1266.525 

4135.115 

3686.548 

. 1A 7rv/l 

Standardized 

CoGfTiclcnts 

Beta 

.626 

.119 

i 

-2.46 

3.487 

.732 

Significance 

0.017 

0.0001 

.467 

Figure: 7.2.2 
Regression Scatter: Chain-B 
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7.3 Classification of States 

In cross-country analysis of the relationship between economic performance and 

HD, the countries/economies according to their performances are usefully classified into 

four categories. Following the same principle Indian states are classified in four 

categories. 

• Virtuous: This category of economies is on mutually reinforcing upward 

spiral; with high levels of HD leading to high EG and high growth, in turn, 

further enhancing HD. 

• Vicious: In this group of economies, weak progress in HD results in low EG, 

and consequently poor progress towards enhancement of HD. 

• Human Development - Lopsidedness: This group is characterized with high 

level of HD coinciding with poor expansion of economic opportunities. 

• Economic Growthi Lopsidedness: In a sharp contrast to the previous group 

here, economies with high EG failed to expand a parallel level of HD. 

There are several ways of classifying the economies into these four categories. First 

classification is made here on the basis of performances of the states in per capita income 

and HDI over the years of our concern: 1971, 1981, 1991 and 2001. The bench mark for 

classification in both variables has been the national average i.e. the achievement in 

national level in per capita income and the index value of HD. Next we compare the 

decade-wise performance of the states in EG and the corresponding rates in HDI-shortfall 

reduction with the reference of average performance at the national level. Finally, a 

comparison of their performances in per capita income and HDI is drawn with the 

reference of average performance of 94 developing nations of the world. Here, each 

federal unit of India has been scanned in such a way that their performances in both 

economic opportunity and human capability are readily referred to the global axes. 
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7.3,1 Per Capita Income versus HDI 

In Figure: 7.3.1 the states are classified on the basis of their achieved levels in per 

capita income (PCNSDP) and HDI scores. They are measured in the horizontal and 

vertical axes respectively. It is revealed that in 1971 altogether seven states namely 

Kerala, Punjab, Maharashtra, Haryana, Rajasthan, Himachal Pradesh and Tamilnadu had 

shown better performances in both fronts as compared to national average. They are 

placed in the virtuous cycle quadrant i.e. in the mutually reinforcing upward spiral. Two 

states - Kamataka and West Bengal had crossed the national average in HDI; however, 

failed to reach the threshold in per capita income. These states are classified in HD-

Lopsided quadrant where comparatively high level of HD is not accomplished with 

parallel expansion of economic opportunities. Five states namely Assam, Andhra 

Pradesh, Orissa, Bihar and Uttar Pradesh remained below performers in both aspects, 

hence are classified in the vicious cycle quadrant. Again two states - Rajasthan and 

Madhya Pradesh had been in the category of Income-Lopsided quadrant where 

comparatively high economic opportunity failed to expand parallel level of HD. As most 

of the states are scattered in virtuous and vicious quadrants the link between Economy 

and HD is established once again. 

The situation remained almost unaltered in 1981. Only Rajasthan moved from 

income lopsidedness to vicious cycle. In 1991 Kerala shifted from the Virtuous to HD-

Lopsided quadrant as the state falls short in terms of per capita income. In 2001 as 

Kamataka joins in the category of virtuous cycles states six states namely Maharashtra, 

Punjab, Haryana, Gujarat, Tamilnadu, Kamataka and Himachal Pradesh are placed in the 

virtuous cycle quadrant; two states of Kerala and West Bengal in HD-lopsided category. 

Again seven states namely Andhra Pradesh, Assam, Madhya Pradesh, Rajasthan, Orissa, 

Uttar Pradesh and Bihar are categorized in the group of vicious Quadrant. No state is in 

the income-lopsided quadrant. The movement of the states across the quadrants over the 

decades is summarised in the upper part of the Table: 7.3.1. 



Figure: 7.3.1 

Classification of States: 

Per Capita Income vs. HDI 
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7.3.2 Growth Rate versus HDI-Shortfall Reduction Rate 

Another way of classifying the states has been in terms of growth in per capita 

income and decade-wise rate of shortfall reduction in HDL A state's achievement in 

reducing HDI-Shortfall reflects differences in both level of growth and in the 

effectiveness of this growth in reducing HDI-shortfall. It is revealed in Figure: 4.3.1 of 

Chapter-IV that in general, states with low initial incomes witnessed low growth rates. 

Exceptions in this regard, are Andhra Pradesh and Kamataka. In contrast, states with 

comparatively higher staring incomes experienced higher growth rates, with notable 

exceptions of Kerala. Also we have noticed in Figure: 5.3.4 of Chapter-V that on average, 

the states with less initial HDI-shortfall (i.e. better HDI values) has been more effective 

in reducing HDI-shortfall than the states with initially high HDI-shortfall (i.e. lower HDI 

values). Of course two exceptions of different extremes are Andhra Pradesh and Haryana. 

The former being the sixth worst state in terms of HDI-shortfall in 1971 has been able to 

reduce shortfall between 1971 and 2001 at the second best rate. In contrast, initially the 

third best state in HDI level - Haryana reduced its shortfall at the second worst rate, only 

ahead of Bihar. Combining these two achievements of a state in growth rate as well as in 

the rate of HDI-shortfall reduction we attempt in Figure: 7.3.2 to classify Indian states in 

above defined four categories. The horizontal axis measures the per capita income 

(PCNSDP) while the vertical axis the rate of HDI-shortfall reduction. 

In 1970s the national income growth was very sluggish while the rate of HDI-

shortfall reduction was better than moderate. The states that had better performances in 

both measures in 1970s are Maharashtra, Himachal Pradesh, Punjab, Andhra Pradesh, 

West Bengal, Tamilnadu and Gujarat. Two states of Uttar Pradesh and Orissa made better 

performance in HDI-shortfall reduction as compared to national average; however, their 

poor growth record in 1970s placed them into the upper left quadrant of the diagram. 

Four states Madhya Pradesh, Assam, Bihar and Rajasthan failed to catch up national 

average in both aspect of development. In Kamataka and Haryana the growth rate of 

PCNSDP was higher but failed to achieve parallel shortfall reduction. During 1980s the 

accelerated economic growth in national level was accomplished with sharp rate of HDI-

shortfall reduction. The scenario in state level has changed dramatically. Only four states 
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namely Maharashtra, Haryana, Rajasthan and Punjab could manage their placement in 

virtuous cycle quadrant. Himachal Pradesh, Tamilnadu and Gujarat were placed into 

HD-lopsided category. As many as seven states namely West Bengal, Assam, Uttar 

Pradesh, Orissa, Kamataka, Madhya Pradesh and Bihar failed to manage the national 

average in both aspects. Andhra Pradesh could achieve the growth rate but remained a 

below average performer in shortfall reduction. In 1990s India's growth rate has further 

accelerated and the rate of HDI-shortfall reduction remained highest as compared to last 

two decades. During 1990s five states namely Maharashtra, Tamilnadu, Kamataka, 

Himachal Pradesh and West Bengal have shown better performances in both economic 

growth and HDI-shortfall reduction and hence, are placed comfortably in the virtuous 

cycle. The states like Punjab, Andhra Pradesh and Madhya Pradesh witnessed below 

average growth rate; however, the rate at which they reduced their HDI-shortfall during 

1990s was higher than national average. The performances of states like Haryana, 

Rajasthan, Uttar Pradesh, Orissa, Assam and Bihar had placed in the vicious cycle group. 

Interestingly Gujarat was placed in EG-lopsided quadrant since its rate of HDI-shortfall 

reduction was below average during 1990s. The movement of the states across the 

quadrants over the decades is summarised in the lower part of the Table: 7.3.1. 

Classification of states according to their growth achievements and HDI-shortfall 

reduction reveals a volatile picture in the sense that movements of states from one 

quadrant to another have been frequent and unpredictable. Maharashtra is the only state 

that could manage a placement in the virtuous cycle quadrant in all three successive 

decades while there are a number of states that are permanently placed in the vicious 

cycle. It is then important here to scrutinize the states' performance in the same aspects 

during the entire period of three decades: 1971 - 2001. The states are classified into these 

four categories in Figure: 7.3.2 (d) for the period from 1971 to 2001. The states of 

Maharashtra, Tamilnadu, Punjab, Andhra Pradesh and Gujarat are the better performers 

in both aspects. Two more states - Haryana and Kamataka can also be included in this 

group. The states of Himachal Pradesh and West Bengal are clearly classified in the 

group of HD-lopsided category as their growth rates remained below national average. 

Six states namely Rajasthan, Uttar Pradesh, Madhya Pradesh, Orissa, Assam and Bihar 

witnessed below average performances in both aspects. 
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Figure: 7.3.2 

Classification of States: 
EG Rate versus Rate of HDI-Shortfall Reduction 
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(c). 1990s 
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7.3.3 Indian States in Global Scale 

Computation of Human Development Index in our present study strictly follows 

the methodology provided by HDR (1999). The same has been used by UNDP to 

compute the levels of HD for the nations of the world. Hence the index values obtained 

by Indian states in 2001 are comparable to the values obtained by the countries in HDR 

(2003). It, therefore, yields an opportunity to classify Indian states in a global scale. 

Figure: 7.3.3 (a) and (b) scrutinize the achievements of Indian states in economic as well 

as in HD parameters with global perspective. HDR (2003: 247) provides the information 

of average performance levels of 94 developing states of the world in both per capita 

income and HDL In the former diagram we measure the per capita GSDP of Indian state 

in PPP US $ and HDI in the horizontal and vertical axes respectively. However, the 

classification of states into four different categories is made on the basis of the average 

performances of 94 developing nations of the world in same two aspects. Only two states 

- Maharashtra and Punjab, according to their performance in per capita GSDP and HDI, 

are classified into the category of virtuous cycle group. Kerala comes under HD-lopsided 

category. Two states of Gujarat and Haryana enjoyed higher per income with lower index 

value in HD, and naturally placed into the income-lopsided quadrant. All the remaining 

states of India are scattered in the vicious cycle where weak progress in HD results in low 

EG, and consequently poor progress towards enhancement of HD. 

In Figure: 7.3.3 the scale of classification is modified as the vertical axis measures 

the achievement of states in Non-Income Human Development Index when the horizontal 

axis still measures the per capita income in PPP US $. This modification of scale shifts 

the state of Punjab to income - lopsided quadrant implying that the state along with 

Gujarat and Haryana had higher income achievement coinciding with lower value of 

NIHDI. Himachal Pradesh shifts upward to the Non-Income HD-lopsided quadrant 

indicating higher value of NIHDI coinciding with lower income achievements. 

Maharashtra is the only state in virtuous quadrant. All remaining states are placed in the 

vicious quadrant. The classification of states in global scales is summarised in Table: 

7.3.1. 
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Table: 7.3.1 

Classification of Indian States 

Vicious Vicious Vicious Vicious 

Assam AS Vicious Vicious Vicious Vicious 

Biliar BH Vicious Vicious Vicious Vicious 

Gujarat GJ Virtuous Virtuous Virtuous Virtuous 

Haryana HR Virtuous Virtuous Virtuous Virtuous 

Himactial Pradesh HP Virtuous Virtuous Virtuous Virtuous 

Karnatalu KK HD-Lopsided HD-Lopsided HD-Lopsided Virtuous 

Kerala KR Virtuous Virtuous HD-Lopsided HD-Lopsided 

Madliya Pradesh MP Economy-Lopsided Economy-Lopsided Vicious Vicious 

10 Maharashtra MH Virtuous Virtuous Virtuous Virtuous 

11 Orissa OR Vicious Vicious Vicious Vicious 

12 Punjab PJ Virtuous Virtuous Virtuous Virtuous 

13 Rajasthan RJ Economy-Lopsided Vicious Vicious Vicious 

14 Tamil Nadu TN Virtuous Virtuous Virtuous Virtuous 

15 Uttar Pradesh UP Vicious Vicious Vicious Vicious 

16 West Bengal WB HD-Lopsided HO-Lopsided HD-Lopsided HD-Lopsided 

mi (Growth Rate versus ilDI-Shortfall Reduction Rate 

I'HN 19811s l99U<i 
••'li:.. ••.:i^..m,.. 

1971-2001 

Andhra Pradesh AP Virtuous CG-Lopsided HD-Lopsided Virtuous 

Assam AS Vicious Vicious Vicious Vicious 

Bihar BH Vicious Vicious Vicious Vicious 

Gujarat GJ Virtuous HD-Lopsided EG-Lopsided Virtuous 

Haryana HR EG-Lopsided Virtuous Vicious Virtuous 

Himachal Pradesh HP HD-Lopsided HD-Lopsided Virtuous HD-Lopsided 

Karnatalia KK EG-Lopsided Vicious Virtuous Virtuous 

Madhya Pradesh MP VICIOUS Vicious HD-Lopsided Vicious 

10 Maharashtra MH Virtuous Virtuous Virtuous Virtuous 

11 Orissa OR HD-Lopsided Vicious Vicious Vicious 

12 Punjab PJ Virtuous Virtuous HD-Lopsided Virtuous 

13 Rajasthan RJ Vicious Virtuous Vicious Vicious 

14 Tamil Nadu TN Virtuous HD-Lopsided Virtuous Virtuous 

15 Uttar Pradesh UP HD-Lopsided Vicious Vicious Vicious 

16 West Bengal WB Virtuous Vicious Virtuous HD-Lopsided 

* Since the HDI-Shortfall Reduction estimates are based on the best performing state 
Kerala does not appear m the lower part of the Table 

Source: Compiled from Figures: 7.3.2 and 7.3.2 
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Figure; 7.3.3 
Classification of Indian States in Global Scale 
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Table: 7.3.2 

Classiflcation of Indian States in Global Scale 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

State 

Andhra Pradesh 

Assam 

Bihar 

Gujarat 

Haryana 

Himachal Pradesh 

Karnataka 

Kerala 

Madhya Pradesh 

Maharashtra 

Orissa 

Punjab 

Rajasthan 

Tamil Nadu 

Uttar Pradesh 

West Bengal 

AP 

AS 

BH 

GJ 

HR 

HP 

KK 

KR 

MP 

MH 

OR 

PJ 

RJ 

TN 

UP 

WB 

Basis of Classification 

I'CGSDP vs. HDI 

2001 

Vicious 

Vicious 

Vicious 

Income-Lopsided 

tncome-Lopsided 

HD-Lopsided 

Vicious 

HD-Lopsided 

Vicious 

Virtuous 

Vicious 

Virtuous 

Vicious 

Vicious 

Vicious 

Vicious 

PCGSDP vs. NIHDI 

2001 

Vicious 

Vicious 

Vicious 

Income-Lopsided 

Income-Lopsided 

HO-Lopsided 

Vicious 

HD-Lopsided 

Vicious 

Virtuous 

Vicious 

Virtuous 

Vicious 

Vicious 

Vicious 

Vicious 

Source: Compiled from Figure: 7.3.3. (a) and (b) 

7.4 Chapter Summery 

This chapter finds a positive and significant relationship between economic 

opportunity and human capability across Indian states. The rank order correlation of the 

states in their relative positions on per capita income and levels of human development 

over the decades strongly indicates that these two aspects of human well-being are, in 

general, related to each other. The relationship is then scrutinized under the recent 

framework of two-way links. Applying the pooled data technique for four consecutive 

decades it is observed that both chains of transformation are supposedly operational in 

Indian context, which establish that economic prosperity influences the expansion of 

human development (Chain-A) and enhanced human capability on the other hand 
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accelerates economic growth (Chain-B). In both cases, a relatively weak association, 

however, has been obtained between income and educational indicator (index). The states 

are mostly scattered either in vicious or in virtuous cycle quadrants which reestablishes 

the two-way relationship between economy and human development. Classification of 

states on the yardstick of average performance of entire developing world indicates that 

many Indian states lag behind seriously in both the aspects of human well-being which 

results in an unimpressive national achievement. 

107 



Chapter - VIII 

Causality Analysis 

8.1 Model Specification 

8.2 Estimation Procedure 

8.3 Empirical Results 

8.4 Chapter Summary 
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Causality Analysis 

A simple association between two variables does not necessarily mean that there 

exists a causal relationship between them. The apparent estimated association may be 

attributable to the common association of a third variable. That is why detecting the 

causal relationship among a set of variables is an important part of empirical research. In 

the Granger (1969) sense, a variable causes another if the current value of the second can 

be better predicted by using the past values of the first. Hence, a series is said to be 

'Granger-Cause' another series if past values of the first are useful in predicting the 

second. The test is based on the assumptions: 

> Future cannot cause the past, rather 

> Past and present cause the future flow 

8.1 Model Specification 

The relationship between income and HD, in our present context, can be 

approximated as 

^'='^ + Z^/^o-/)+Z^/->^70-/) + ̂ ' (8.1.1.^) and 

Q 1 

The variables h and y denote levels of HD and real per capita income (NSDP) 

respectively, across which causal ordering are to be investigated. The variable h may be 

taken as individual indicator, taken as essential ingredient of HD, or the composite 

indices like HDI and NIHDI. The suffixes (j and t) differentiate between the values of 

two variables in jth state in period t; 0,s,X,s, (5,sand SjS are the impact of delay; the 

disturbance terms //, and v , are assumed to be serially independent with zero mean 
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It t 1 •/ 

and finite covariance matrixes; a n d ^ O, ; ^ A, ; ^ /?, and ^ / / a r e known as the 
1=1 1=1 1=1 i=\ 

long run multiplier. 

The former equation postulates that the current level of HD is determined by the 

past levels of HD itself as well as by the past levels of income while the latter postulates 

that the current level of income is determined by the past levels of income itself as well 

as by the past levels of HD. The academic literature hypothesizes that an economy may 

be on a mutually reinforcing upward spiral with high levels of EG leading to decent level 

of HD (Chain-A) and enhanced human capability, in turn, promoting further income 

growth (Chain-B). Conversely, weak HD may result in low growth; and consequently 

poor progress towards HD. A closer look to these two equations reveals that the former 

is an econometric version of the Chain-A through which economic prosperity gets 

translated into HD; and the second of the Chain-B which postulates that HD, in turn, 

promoting further income growth. 

8.2 Estimation Procedure 

In our present case the two series are per capita income (y) and HD (h). Although 

per capita income data are readily available for all the years of our study period, human 

development data are available for 1971, 1981, 1991 and 2001. The length of the lag (q) 

in equations (8.1.1 A) and (8.1.1 B) can be chosen by some information criteria. Guilkey 

and Salemi (1982) advocated for setting a short period of q value in small sample test as 

it brings about a reliable causality analysis. The minimum time lags, we can set here, are 

10 years, 20 years and 30 years and denoted by the suffixes 1991, 1981 and 1971. Hence, 

we redesign our model as level of HD in 2001 in a particular state is determined by its 

levels of HD in 1991, 1981 and 1971 as well as by the levels of income in 1991, 1981 

and 1971. Similarly, the per capita income in 2001 is determined by the per capita 

income levels in 1991, 1981 and 1971 as well as by the levels of HD in 1991, 1981 

andl971. The specific models in our present case are given by 
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/j^oo, = « - + ^ A 9 9 . + ^ 2 ^ 9 8 1 + ^ 3 ^ 9 7 1 + V l 9 9 1 + ^>'l981+/i3}^1971 + n (8 .2 .1 .^ ) and 

3̂ 2001 = « + Al3̂ 1991 + A.V1981 + ^3^1971 + 71^991 + ^ 9 8 1 + ^ 9 7 1 + /", (8 .2.1.5) 

Where 

y J 2001 = Per Capita NSDP of jth state in the year 2001 at 1993-94 prices 

y ,,95, = Per Capita NSDP of jth state in the year 1991 at 1993-94 prices 

y J ,58, = Per Capita NSDP of jth state in the year 1981 at 1993-94 prices 

y J ,57, = Per Capita NSDP of jth state in the year 1971 at 1993-94 prices 

h J 2001 ~ Level of HD (value of the indicator/index) of jth state in 2001 

h ,,551 = Level of HD (value of the indicator/index) of jth state in 1991 

7̂1981 "̂  Level of HD (value of the indicator/index) of jth state in 1981 

h ,157, = Level of HD (value of the indicator/index) of jth state in 1971 

The equation (8.2.1 A) postulates that the current level of HD is determined by 

the past levels of HD itself as well as by the past levels of income. To establish the 

influence of income on HD we should get that the coefficients of lagged values of income 

in equation (8.2.1 A) are statistically different from zero as a group. In other words, the 

strength of Chain-A across Indian States would be established when V A, t̂ 0 

irrespective o f ^ x , ^or = 0. Similarly, the equation (8.2.l.B) postulates that the current 

level of income is determined by the past levels of income itself as well as by the past 

levels of HD. To establish the influence of HD on income we should get that the 

coefficients of lagged values of HD in equation (8.2.l.B) are statistically different from 

zero as a group. The strength of Chain-B requires that ^ f , ^ 0 irrespective 

of ̂  A, 9t or = 0 . 

Combining these two propositions, the basic hypothesis (H03), set in section 3.3, 

can be interpreted as: 
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H 03 and 
There is no causal relationship between economic prosperity and human 
development Neither Chain-A nor Chain-B works. 

The alternative hypothesis (Hi3) interpret as: 

Hi3a 

Hi3b 

Hi3c 

YA"^^ but 

Zr,=o 

E ^̂  ^ 0 but 

S^ , = 0 

"^Yi i* 0 and 

I ,̂̂ o 

There is unidirectional causality from income (y) to human development (h) 

which means that y causes h but h does not cause y Chain-A works, but not 

Chain-B. 

There is unidirectional causality from human development (h) to income (y) 

which means that h causes y but y does not cause h. Chain-B works, but not 

Chain-A. 

There is bilateral causality (feedback) from income (y) to human 

development (h) as well as from human development (h) to income (y) which 

means that h causes y as well as y causes h Both Chain-A 

and Chain-B work. 

To estimate the causal relationship between per capita income and HD Granger-

Causality Tests are carried out for each of the constituent indicators of HDI i.e. life 

expectancy at birth, ALR and CER as well as for the composite indices of NIHDI and 

HDL The basic model, specified in equations (8.2.1 A) and (8.2.1 B) remains unaltered -

only the variable h has been defined differently in different occasions. In the test where 

causality between income and life expectancy are examined h is defined as the life 

expectancy at birth in years. The same procedure is repeated for ALR and CER. The tests 

through which the causality between income and composite indices (NIHDI and HDI) are 

carried out the variable 'h' is defined accordingly and in these cases the index values are 

considered. A number of steps are involved to decide about H03. 

First, we obtain the regression of the equation (8. LA) in a restricted form: the 

current non-income human development index (hiooi) is regressed on all lagged terms of 
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non-income human development indices (higgi, higgi, higyi) - not including the lagged per 

capita income terms. This restricted form of equation is denoted by the suffix R. 

Next, the unrestricted regression of the equation (suffixed as UR) is obtained 

involving the lagged terms of both non-income and income variables i.e. (higgi, higgi, 

higyi) as well as (yiggi, yiggi and yigvi). From the unrestricted regression the sum of the 

coefficients of the lagged values of income (y) is computed to check whether their 

combined effect is other than zero. 

Finally, from these two regressions we compute the value of F as 

F = ^^ -̂— where, q is the number of lagged terms in y, k is the number of 
{\-Rlj^)IN-k 

parameters to be estimated in the unrestricted regression and N is the total number of 

observations. This has the F-distribution with q and (N-k) degrees of freedom. If the 

computed 'F' value exceeds the critical value for a certain level of confidence the 

inference of rejecting the null hypothesis can be drawn. The same procedure is repeated 

on the equation 8.1.B to test whether human development causes income. Combining 

these results the nature of causality is decided. 

8.3 Empirical Results 

Table: 8.3.1 and 8.3.2 depict the results obtained from the causality tests of chain-

A and Chain-B respectively i.e. the transformation of economic prosperity into human 

development and that of human development into economic prosperity. The first columns 

of these two tables indicate the constituent indicators of HD viz. life expectancy at birth, 

ALR and CER, and the composite indices viz. NIHDI and HDI with respect to what the 

causality tests are conducted. Columns (2) and (3) represent the sum of the standardized 

regression coefficients of lagged values of HD indicators (h) and income (y) in the 

unrestricted (UR) equation. Columns (4) shows the adjusted coefficient of determination 

( 2 ) ill unrestricted (UR) regression. In Column (5) the F-ratio is computed applying 
A 

P ^ (RLR ' - R'R)! q while in column (6) corresponding probabilities are depicted. 
(1 - Rl„)l(N - k) 
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Table: 8.3.1 

Results of Causality Test (Economy to Human Development) 

Indtcator/ 

Indei 

1 

Life Expectancy at Birth 

Adult Literacy Rate 

Combined Enrolment Ratio 

Non-Income HDI 

Human Development Index 

Sum of 
Standardized 

Coefficient (im> 

Î , 
2 

.609 

.673 

.888 

.702 

.652 

Î ; ' 
3 

.381 

.308 

.097 

.289 

.341 

%s 

4 

.993 

.924 

.971 

.987 

.985 

5 

4.51 

2.91 

1.94 

3.37 

3.67 

ProbabOity 

6 

.034126 

.09338 

.193735 

.068364 

.056366 

The selection of suitable level of confidence to draw the inference on the set 

hypothesis has always been a crucial issue in empirical research. Considering the 

robustness of present dataset we cannot expect that all relationships tested above are 

likely to be significant at 1 or 5 per cent level of confidence. Table: 8.3.2 provides a 

simple characterization of combined test outcomes of Chain-A and Chain-B for each 

constituent indicator of HD at three different levels of confidence. Life expectancy at 

birth is the lone indicator where both chains of transformation are found to be operational 

even at 5 per cent level in Indian sub-national context which means the rejection of 

Hypothesis H03 and acceptance of the alternative Hypothesis Hi3c. If we stick further to 5 

per cent level neither adult literacy rate nor combined enrolment ratio show any 

indication on mutual interdependence i.e. we cannot reject H03. Same inference can be 

drawn for the composite Non-Income Human Development Index. However, in case of 

overall Human Development Index the transformation of economic prosperity into 

human development is found to be insignificant where as the reverse is operational i.e. 

the rejection of H03 and acceptance of Hi3b-
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Table: 8.3.2 

Results of Causality Test (Human Development to Economy) 

Jndicati^r/ 
Index 

1 

Life Expectancy at Birth 

Adult Literacy Rate 

Combined Enrolment Ratio 

Non-Income HDI 

Human Development Index 

Sum of 
StandardiiSjpd 

Coefficient <IIE) 

S A 
2 

.681 

.842 

.549 

.764 

.603 

Ir, 
3 

.309 

.143 

.443 

.221 

.319 

% / j 

4 

.892 

.924 

.971 

.987 

.985 

5 

4.5 

1.56 

3.18 

3.375 

4.0 

Probability 

6 

.03432 

.26567 

.077573 

.067917 

.04598 

Table: 8.3.3 

Inference on the Direction of Causality 

Indicator/ 

Index 

Life Expectancy at Birth 

Adult Literacy Rate 

Combined Enrolment Ratio 

Non-Income HDI 

Human Development Index 

Lei'el of Significance 

5 per cent 10 per cent 20 per cent 

Both Chains work 

Neither Chain 
works 

Neither Chain 
works 

Neither Chain 
works 

Chain-B works 
but not Chain-A 

Chain-A works 
but not Chain-B 

Chain-B works 
but not Chain-A 

Both Chains work 

Both Chains work 

Both Chains work 
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If we liberalize the level of significance at 10 per cent there is a significant change in 

the inference on causality. In case of adult literacy rate rejecting H03 we should accept 

Hi3a, for combined enrolment ratio; however, the reverse is found to be true i.e. we 

should accept Hnb- Both composite indices indicate the rejection of H03 and acceptance 

of Hi3c. When we further liberalize the level of significance at 20 per cent we need to 

revise our inference only in ease of combined enrolment ratio for which both chains are 

found to be operational. 

8.4 Chapter Summary 

To examine the causality between economic standard and human development 

level the Granger Causality Tests are carried out for each of the constituent indicators of 

Human Development Index as well as for the two composite indices. The results from the 

test suggest rejecting the Hypothesis {H03) for all constituent indicators/indices; however, 

the directions of causality vary across the indicators/indices. For the health attainment 

(life expectancy at birth) as well as for the two composite indices viz. NIHDI and HDI 

we accept the alternative hypothesis Hi3c as significant (at 10 percent level) bidirectional 

relationships are found in theses cases. On the contrary, for adult literacy rate we accept 

Hi3a while for combined enrolment ratio it is Hi3b as significant (at 10 percent level) 

unidirectional relationships are found in theses cases. As such Chain-B is found to be 

stronger as compared to Chain-A in Indian sub-national context. 
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Chapter-IX 

Summary and Conclusion 

This chapter reviews the key findings of the previous chapters and suggests 

certain policy measures. It also points out the limitations that remained in the present 

study and provides a broad view of the future researches in the relevant fields. This study 

is motivated to detect the causal relationship between economic performance and human 

development in Indian regional levels. Section 9.1 reviews the key results obtained from 

the analytical discussions and empirical works. Policy suggestions are provided in 

Section 9.2.The limitations of the study and the scope for future research are indicated in 

Sections 9.3 and 9.4. 

9.1. Summary of Findings 

This section summarises the major findings of the present study. In first two sub­

sections, we present the economic interpretations of the results, obtained in the chapters 

detecting the trends in economic performance and human development across included 

states over the study period of three decades. Next, we review the relationship between 

economic performance and human development in Indian sub-national level. Finally, the 

causality between economic performance and human development that we inferred in the 

present study is interpreted with economic sense and social implications. 

9.1.1. Trend in Economic Performance 

The real per capita income in national level has increased nearly threefold 

during the latter half of twentieth century. However, a perceptible acceleration was 

observed since 1980s. During the first three decades (1950-51 - 1980-81) per capita 

income had increased by 1.4 times while in the next two decades (1980-81 - 2000-01) it 

has doubled further. The acceleration in per capita income growth can be attributed to 

two factors: significant acceleration in national income and nominal reduction in 

population growth. 
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National achievements get clearly reflected into state-level performances. Very 

few states namely Maharashtra and Punjab, and to a certain extent, Gujarat and Haryana 

could achieve impressive growth rates during 1970s. The decade of 1980s can be marked 

as the decade of acceleration for many states. There is overwhelming evidence of 

moderate level of dispersion in economic growth across the states. During 1990s States 

like West Bengal, Kerala, Kamataka and Tamil Nadu showed a real turn around and 

States like Maharashtra, Himachal Pradesh and Gujarat maintained the momentum 

received in the previous decades. However, the traditionally backward states of Bihar, 

Orissa and Uttar Pradesh; and Assam, Rajasthan and Madhya Pradesh witnessed poor 

growth. As a result, the regional disparity has reasonably widened in the decade of policy 

reforms. 

The level of regional disparity in income levels has widened over our study 

period. At the initial year of the present study considerable regional disparity in per capita 

income levels existed, and aggravated further during the final three decades of the last 

century. The gap between richer and poorer states has widened at an alarming rate. The 

poorest state - Bihar which accounted for 48 per cent of the richest state - Punjab in 

1970-71 fell down sharply to 27 per cent in 2000-01. 

Both concepts (P and o) of convergence analysis provide a clear evidence of 

income divergence during the study period of three decades (1970-71 - 2000-01). Richer 

states of early 1970s, on average, have grown more speedily, with notable exception of 

Kerala. In contrast, the states with low initial income witnessed low growth during our 

study period, of course with exceptions of Andhra Pradesh and Kamataka. The necessary 

condition of weak P-convergence - i.e. mean reversion is violated. The degree of 

dispersion, which is taken as the sufficient condition for convergence, has increased 

considerably over time and is marked during the post-reform period. 

The rank-order correlation ratifies the diverging trend of per capita income. The 

top ranking states of 1970-71 retain their position uninterruptedly in the following years 

of 1980-81, 1990-91 and 2000-01. This confirms that initially poor performers could not 
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improve their relative position over three decades. High degree rank-order stability in per 

capita income levels confirms that there is no sign of convergence. 

Present finding with regard to the economic performance of Indian states has been 

very similar in the line of observations, documented in Ghosh et al. (1998), Dasgupta et 

al. (2000), Baddeley et al. (2006) and Purfield (2006) and others; however, in many ways 

contrasts with those of the theoretical neoclassical convergence literature which 

postulates that initially poor states are to grow faster than the richer ones. 

9.1.2. Trend in Human Development 

The level of human development in national context, measured by HDI, has 

reasonably increased from .392 in 1971 to .591 in 2001. This achievement in composite 

index HDI is attributable to the hikes of income index from .425 to .559 and non-income 

index from .376 to 608. The country emerged as a medium human development nation in 

1991 when the index value crossed the threshold of .5 mark. 

The movements of states from low to medium human development levels narrate 

altogether a different story. Kerala was the only state in 1971; and Kerala, Maharashtra 

and Punjab were the three states in 1981, which could overcome the threshold of low 

human development. In 1991 ten states in the list of 16 included states and in 2001 five 

more states entered into the group of medium human development level. Bihar is the only 

state in 2001 which failed to cross the threshold. 

Levels of human development also suffer from acute regional disparity. HDI 

score of Uttar Pradesh (the then lowest in the country) was equivalent to 55 per cent of 

Kerala (the highest) in 1971; however, in 2001 the lowest score of Bihar rose to 67 per 

cent of the best performer. 

The formal tests of convergence provide evidence of converging trend for all non-

income indicators of human development despite the strong evidence of diverging trend 

for income indicator. The necessary condition of mean reversion is satisfied, and the 

degree of dispersion has fallen considerably over the study period. Both composite 

indices (HDI and NIHDI) imply convergence. 
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However, the rank-order stability of HDI and NIHDI fails to ratify the converging 

trend of human development across the states. The initially top ranking states in terms of 

both HDI and NIHDI scores retain their positions in later years of our study. This 

confirms that poor performers could not improve their relative position over three 

decades. 

Moreover, in a sharp contrast to the converging trend of human development, we 

find in the present study that the HDI-shortfall reduction rate has been, on average, higher 

for the states, which have lower shortfall in initial period. This implies that initially 

backward states, in general, reduced their HDI-shortfall at comparatively slower rate, 

indicating they are likely to take more time to catch up. 

The inference of converging trend of human development is drawn in most of the 

earlier studies. However, we find here that the apparent converging trend is mainly due to 

the existence of acute diminishing returns in case of human development indicators. For 

the states that have already achieved a decent level of human development it is far more 

difficult to enhance the present level by a smaller unit, as compared to the states that have 

a very poor record. Of course, it is more important for the backward states to improve 

the present level to a decent one. 

Placing each individual state in global scale we find that Indian states are 

scattered over a range of 45 nations of the world. While the best performer Kerala's 

achievement in 2001 is equivalent to that of China - the 104* nation of the world in 

terms of HDI the worst performer Bihar corresponds to Yemen - the 148'*̂  nation in the 

list of 175 countries. 

The regional inequalities in economic and human development indicators across 

included states over the study period are empirically measured by a number of standard 

measures. The inequality measures indicate clearly that unless the diverging trend of 

income levels could not be controlled to a certain extent, the overall composite index 

(HDI) is likely to diverge in near fiiture. The inequality measures that are more sensitive 

to the middle part of the distribution are pretty high as compared to the measures that are. 
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by formulations, sensitive to the upper and lower parts of the distribution. The measure of 

polarization generates very similar results. 

9.1.3. Economic performance and Level of Human Development 

There is clear evidence of transformation of economic prosperity into 

human development and that of from human development to income level. There is a 

strong positive association between economic and non-economic attainments of human 

well-being. 

Per capita income levels of the states in past three decades are found to have 

statistically significant influence to improve the non-income attainments of human 

development. However, the declining slope of the predicted relationship indicates that 

human development increases faster, at lower than at higher income levels. Per capita 

income and life expectancy at birth are positively related. In addition, per capita income 

has been found influential to determine the adult literacy rate and combined enrolment 

ratio. States with poor economic record generally witnessed moderate to low expansion 

of human development. However, income is found to be more influential to determine the 

health attainment as compared to educational attainment. 

The other chain of transformation - from human development to economic 

standard is also in existence. Both non-income attainments are positively associated with 

per capita income. States with better expansion of human capability are in general found 

to be better performer in economic front. Again, the health attainment is found to be more 

influential as compared to education in determining the level of income. 

The links between economic performance and human development are also 

evidenced from the classification of the states, according to their performances in these 

two aspects. Most of the states are found to be scattered either in virtuous or vicious cycle 

quadrants indicating that the long-run economic performance and achieved level of 

human development are certainly coherent in Indian sub-national context. 

The classification of states, based on the per capita income levels and HDI scores, 

reveals that while five states namely Andhra Pradesh, Assam, Bihar, Orissa and Uttar 
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Pradesh have chronically been placed in the vicious cycle quadrant as many as six states 

namely Gujarat, Haryana, Himachal Pradesh, Maharashtra Punjab and Tamil Nadu have 

been in the virtuous cycles for all the year of our concern. Few states are, of course, in the 

realm of lopsided realities: initially income-lopsided states of Madhya Pradesh and 

Rajasthan move towards vicious cycle quadrant, Kamataka succeeded to move from HD-

lopsidedness to virtuous cycle. West Bengal is permanently place in HD-lopsided 

quadrant while Kerala moved to that quadrant in early 1990s. 

The classification of states, based on the states' performances in economic growth 

and HDI-shortfall reduction rates during the span of three decades (1971-2001) generates 

almost same results except Andhra Pradesh and Himachal Pradesh. The better 

performance of Andhra Pradesh in both aspects has placed the state in virtuous cycle 

while comparatively poor performance in economic front during 1970s and 1980s placed 

Himachal Pradesh in the HD- lopsided quadrant. The classification of states in global 

scale narrates that most of the states are seriously lagging behind in both the fronts. 

9.1.4. Causality between Economy and Human Development 

Granger Causality Test results reveal that in general there is a bidirectional 

causal relationship between economic performance and human development. Both 

composite indices of HDI and NIHDI are found to be both-way related to per capita 

income level. 

In case of health attainment we find clear evidence of bidirectional causal 

relationship. Economically affluent states are better performer in health aspect, and states 

with higher life expectancy are likely to perform better in economic aspect. 

In case of educational attainments at most unidirectional causality is established. 

The adult literacy rate is found to be influenced clearly by income levels; however, 

combined enrolment ratio influences the latter. Economic prosperity encourages literacy 

while the reverse flow is not found significant. Combined enrolment ratio precedes 

income levels, but not influenced by income levels. 
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As such we find the transformation of human development into economic 

prosperity (Chain-B) is more significant in Indian context as compared to the 

transformation of economic achievements into human development (Chain-A). This 

implies that the states with fair achievements in human development have shown better 

performances in economic front. The economic interpretation of comparatively weak 

Chain-A indicates a poor income elasticity of human development, which in turn implies 

that the increased economic opportunity in the country has not certainly been inclusive in 

character. An inclusive expansion of economic choices within the states will be needed 

to improve the strength of Chain-A. 

9.2. Policy Recommendations 

The findings of this study have important policy implications. Understanding 

the trends of economic performance and human development, and the direction of 

causality between them has been crucial for formulating effective policies. The policy 

suggestions arising out of the present study intend primarily to draw an outline for 

evolving an inclusive & even as well as balanced & sustainable development path for 

India. For inclusive growth and even development it is important that all regions of the 

country should have similar expansions in economic attainment and human capability. In 

addition, the achieved level of development would be balanced and sustainable only 

when there is a strong feedback between economy and human development. 

An unprecedented effort will be needed to halve the disturbing level of regional 

disparities in both income and non-income dimensions of human development. The 

present level of regional disparity, if not arrested and reversed fast, will have serious 

adverse implications for the national economy, society and polity. For evolving an 

inclusive development path it is important to review the disparities beyond the regional 

level - the existing level of disparities within a region needs to be addressed. The policies 

should cover the backward states, the rural areas, the marginalized social classes and very 

importantly the women. Planning Commission (2006) correctly prioritises the national 

strategies by setting the target of Bridging Divides: Including the Excluded. However, the 

implementation has always been a greater challenge than setting the goal. 
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In Indian context, we find comparatively stronger existence of Chain-B i.e. the 

transformation from human capability to economic opportunities is more certain than the 

transformation from the economic opportunity to human capability. Therefore, we reject 

the strand of neoliberal paradigm of Washington Consensus which has been encouraging 

economic growth as a prerequisite for investment in human development and argues that 

human development may be postponed until economic resource expansion makes it 

affordable. Instead, we recommend a consistent strategy of promoting both objectives 

simultaneously, and supporting key issues such as social justice, female literacy, equity in 

income distribution and investment in education and heath sectors are taken care of 

There are enough evidences that indicate clearly the two-way causal links between 

economic performance and human development. Therefore, a planned initiative is needed 

to improve the performances in both aspects of human well-being to achieve sustainable 

growth and even development. 

There is a need to channelize further the strength of both chains of transformation 

- especially in case of educational aspect of human development. The current causal 

structure between income and education is not satisfactory. Educational policies in the 

country need to be redesigned in such a manner that a feedback effect between economic 

choices and educational achievements can be restored. The study records that economic 

standard of the states has positive and significant influence to determine the literacy level, 

but not vice versa. On the other end, the income level does not significantly influence 

higher education while the latter influences the former. However, it is extremely 

important, in a country like India, that increased economic opportunities should promote 

educational levels - both elementary and higher education. Similarly, achieved level of 

educational opportunities should be effectively translated into parallel economic 

opportunities. A planned initiative is recommended here to make elementary education 

inclusive and higher education job-oriented and professional so that by any means, the 

linkage between economy and education can be channelized further. 

A number of states namely Bihar, Orissa, Uttar Pradesh and Assam, and also 

Andhra Pradesh, Madhya Pradesh and Rajasthan are chronically placed in vicious cycle 

quadrant for successive decades. A special effort will be needed for promoting the both 
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objectives simuhaneously in a planned manner. These poor performers in both fronts 

ought to elaborate state development strategies, predicted on the concept of socially 

inclusive, environmentally sustainable and steady development trajectory. A 

comprehensive central policy for moving these states along these lines will be needed to 

loosen the grip of the vicious cycle trap for these states. At the same time, the policy 

makers of those states that are already out of the trap in Indian standard should be aware 

of the fact that their positions in global scale are not only unimpressive, it narrates a story 

of long journey of tough commitments. 

9.3. Limitations 

Due to lack of consistent time series data all federal units of Indian Union could 

not be included in this study. The inclusion of more number of economic units in this 

framework could perhaps provide better results and accurate evidences to explore the 

causal relationship between economic performance and human development in Indian 

sub-national context. 

This study measures the economic performance of the states using a simple 

growth accounting for the state economy as a whole. However, the growth accountings of 

three major sectors of the economy viz. agriculture, industry, and services are likely to 

provide more pragmatic result in this regard. The separate analytical discussion of causal 

links between sectoral achievements and human development would have provided a 

better understanding. Due to lack of consistent time series data this study is typically 

confined to explore the causality between aggregate economic performance and human 

development. 

There lies another limitation in the computation of income index of the 

states, which is reflected in the overall scores of HDL The income index of HDI in 

Chapter-V is calculated using an adjusted GDP per capita (PPP US $). The corresponding 

state level indicator is GSDP per capita in PPP US $ which is derived in the present study 

from the per capita GSDP of a particular state in rupees (at constant Prices) multiplying 

with the ratio of per capita GDP in PPP US $ in India and per capita GDP in rupees in 

India. A drawback of using the same conversion factor for all Indian states is that the 
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inter-state differences in PPP of rupee do not get due weightage. In other words, the 

difference between Rs. 100/ in Assam and Uttar Pradesh, between Andhra Pradesh and 

Haryana in PPP terms could not be taken into consideration as we have no such 

information to support or refute of the differentials across Indian states. 

The Granger testing, we have used in this study for investigating the causal 

relationship between economic performance and human development, has been described 

as imperfect in recent literature such as Hood III et al. (2008), De Jager, P (2008) and 

others. Aside from the fact that no technique can fully ascertain the nature of a causal 

relationship between two sets of variables, the Granger procedure is a simple bivariate 

model. The development of multivariate vector autoregressive (VAR) Granger models, 

developed in Hurlin (2005), has been a significant response to problems associated with 

bivariate Granger models. However, due to certain technical constraints we could not 

extent our present study into VAR models. 

9.4. Future Scope 

The present research offers a freimework under which a number of issues, with 

regard to national capacity building, can be studied. One of the important areas of 

concentration for future research may be the measurement of Human Poverty & Gender 

Development Indices, and Gender Empowerment Measure for Indian states. If these 

indices are obtained, following standard UNDP formulations, the position of Indian states 

can be judged in global perspectives. The level of regional disparities in HPI, GDI and 

GEM can provide a potential base of future studies. Even HD can further be measured 

beyond HDI - involving many other dimensions of human well-being. In a very similar 

fashion of the present study the causal relationships between the economic performance 

and human poverty situation as well as gender conditions can be explored in Indian sub-

national context. This study focuses the interaction between economic performance and 

human development across the states. The other possible way of making the underlying 

concept of HD more policy oriented and operational is to undertake research studies 

which intend to explore the role of policies, adapted by different State Governments in 

past decades to enhance the present level of human development. 
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Appendix 

A.l. Statistical Tools and Methods 

In the present study three major steps are involved to establish the dynamic link 

between economy and human development: detecting the trend of economic performances 

of the states during the study period; secondly evaluating the levels of human development 

across the states for the same period; and finally, examining the causal relationship between 

economic performance and enhancement of human development. In doing so a number of 

statistical tools and mathematical formulations are used. This section, in nutshell, discusses 

those tools for a ready reference. 

A.1.1. Growth Rate 

In Chapter IV annualized growth rates of per capita income are often referred with 

regard to the nation as a whole as well as for the states. The average annual growth rates of 

PCNSDP for the entire study period or for a particular decade are obtained from each 

economic unit's (country as a whole or a particular state) estimated log-linear trend. 

Therefore, the annualized PCNSDP growth rate (g) is estimated by regressing the equation: 

which is equivalent to the logarithmic transformation of the 

compounded growth equation: 

where Y is the variable denoting PCNSDP; t is time. 

The two parameters CI = LogY^ and b - LogB = Log (I + g) are to be estimated. 

If b* is the OLS estimate of b, the average annual growth rate of PCNSDP, (g) is obtained as 

[exp (b*) - 1] and is multiplied by 100 for the expression on percentage. 



A.1.2. Convergence Analysis 

To examine the convergence hypothesis two concepts of convergence are generally 

tested in growth hterature: weak (P) and strong (CT) convergence. The distinction between 

these two concepts was clearly drawn in Barrow and Sala-i-Martin (1995). The weak (P) 

convergence implies mean reversion - a negative association between growth rates and 

initial (log) income while the strong (a) convergence implies declined dispersion as well as 

means reversion of per capita income levels in the long-run. The P - convergence is, 

however, not a sufficient condition for a - convergence. The condition of strong 

convergence is violated when different group of regions fall within or outside a convergence 

club (Baddeley et al. 2006). Both these concepts are considered in two flavours: absolute 

and conditional convergences. When all regional economies show a tendency to converge 

towards a common steady state with passage of time the situation is referred to as absolute 

convergence. In contrast, the case of conditional convergence occurs when regional 

economies converge on different steady state depending upon the inherent regional 

differences. 

The relationship between weak (P) and strong (a) convergences are drawn in 

mainstream economic literature. Following the notations of Young et al. (2008) and Higgins 

et al. (2006), let us consider an economy with 

j = 1, 2, ..., N number of regional units for which condition of p-convergence is 

satisfied. Logarithm (natural) of per capita income of the j economy at period t (= 1, 2, ...., 

T) can be summarised as: 

l0g(y^- ; ) = « + ( l -y^) l0g(v^-^^_l) + Ŵ -, where p, the speed of income 

convergence is such that 0< P<1 and the disturbance term u j , has a mean zero; finite 

variance Ou , and is independent over t and j . 

After slight algebraic modification the above equation takes the form: 

l o g ( ^ = a-;01og(y,.,_,) + «,, (1) 
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Thus, (3 > 0 implies a negative correlation between growth and initial log income. 

Again, the sample variance of log income in t is given by 

^! = (~)i]\-^^^iy,)-M<f (2) 

Where |Xt is the sample mean of log income. 

The sample variance is close to the population variance when N is large, and the 

equation (1) can be used to derive the evolution of cr / : 

a,^=(l-^)V/_,+<7.' (3) 

Only when the condition of ^-convergence is satisfied i.e. only if 0<(3<1 the 

difference equation in the equation (3) is stable. So p-convergence is necessary condition 

for a-convergence. If /? < 0 the variance cr ^ increases over time. If/? = 1 , the 

variance cr / is constant. Iffi > 1 , the partial correlation between (log) income and its 

previous-period value would be negative and the series would oscillate, potentially from 

positive to negative values and back. 

Given 0<p<l, the steady state variance is 

2 

(0-2)* = ^ — - (4) 
[1_(1_^)2] 

Thus, the cross-sectional dispersion falls with J3 , but rises with aj^. Combining (3) and (4) 

we arrive at, 

(cT/) = ( l - ^ ) V , l , + [ l - ( l - ^ ) ^ ] ( a ' ) * (5) 

The equation (5) is a first-order linear difference equation with constant coefficients. Its 

solution is given by, 
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(a/) = {a'Y +(\- flria', -(cr')'] + c{l- /})" (6) 
where c is an arbitrary constant. 

Thus, as long as 0 < P < 1; we have /(I - / ? ) /< ! , which implies that 

Lim{\-pf - 0 (7) 
f->00 

This ensures the stability of a f because it implies that 

Limaf =(c7 ' )* (8) 

Moreover, since (1 - /?) > 0, the approach to (<j^) * is monotonic. 

Therefore, it follows that the variance will increase or decrease towards its steady-

state value depending on the initial O-Q . In other words; p-convergence is a necessary, but 

not a sufficient condition for a-convergence. This is because theoretically it is possible that 

once initially poor performers overtake the strong performers to an extent that the spread of 

the distribution increases. In real economies, a-convergence would depend on whether or 

not the disturbances are correlated, and have constant variances, across time and economies 

(Young et al. 2006). 

A.1.3. Computation of Human Development Index 

Chapter V computes the HDI for the nation as a whole as well as for the individual 

states for the years of 1971,'81, '91 and 2001. It is a fact that the formulation of HDI has 

taken the present shape through evolution. HDR (1990) was constructed from a deprivation 

perspective. The educational attainment considered adult literacy as the single indicator, and 

income was logged at all levels. An observed maximum and minimum for each indicator 

were used as goalposts, but changes in the goalposts made comparisons across time 

impossible. HDR (1991) revised the method of calculation to give HDI a positive twist, 

mean years of schooling was added as a second component together with adult literacy to 

capture educational attainment. Also, a cut-off income of US $ 5,000 per capita per year, 

based on the world average, was introduced. HDR (1994) introduced fixed minima and 
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maxima on the basis of the trends of indicators and their probable values in the next 25 

years. HDR (1995) replaced the mean years of schooling with combined gross enrolment at 

the primary, secondary and tertiary levels because the data on the former did not necessarily 

reflect reality. Finally, HDR (1999) introduced the formulation of logging income 

throughout because the adjustment introduced in HDR (1991) was so drastic that middle-

income countries were unjustifiably penalized. Hence, the treatment of income in the HDR 

(1999) was designed in such a fashion that as income increases, its value is adjusted 

downwards through mathematical discounting before it enters the HDI (UNDP, 2007: 37). 

The present formulation for obtaining the HDI for j * country (state/province in a country) is 

as follows: 

_ 1 3 x,̂  _ Min.F^ 

"^^'l>y^MaxF-MinF^ ^̂ '̂"̂ ' 

X,j = The actual value attained by j " ^ country in i* attainment 

Max. F, = The maximum value fixed for i"̂  attainment 

Min. F, = The minimum value fixed for i"' attainment 

However, the methodology to measure the capability in economic attainment is 

altogether different from other two attainments. It is argued in HDR literature that to achieve 

a decent level of human development does not require unlimited income. To reflect this 

HDR (1999) introduces a modified methodology where discounting of income has been 

made more gradual by taking the logarithm of income through i.e. 

Log{Y^)-Log{Y^J 
"^yy) y r .^ X J /T/ X J where, 

Log{Y^J-Log{Y^J 

W (yj) = Index for income component for j "^ country. 

Yj = Actual Income (GDP per capita in PPP$) of j " ^ country 

Ymax = Maximum Income Fixed 

Ym,n = Minimum Income Fixed 

The fixed values (goalposts) set for different indicators by HDR (1999), are as follows: 
145 



Indicator 
Life Expectancy 
Adult Literacy 
Combined Enrolment Ratio 
Per Capita GDP 

Min 
25 years 

0% 
0% 

PPPUS$100 

Max 
85 years 

100% 
100% 

PPPUS$40,000 

Following HDR (1999) methodology we compute Human Development Indices for 

India and all 16 included states [details are given in Appendix: ] in UNDP format. 

Additional information, we have computed is Non-income Human Development Index 

(NIHDI) which is simply obtained as the mean of health as well as educational index of the 

concerned region. Hence, for the jth region 

NHDIj = —[LifeExpec tan cylndexJ + EducationallndeXj] 

A.1.4. Measures of Dispersion and Inequality 

To find out regional inequalities in income, HDI and its components across Indian 

states we employ two sets of measure of disparities in Chapter VI. First set of measures in 

which we work out Simple Coefficient of Variation (CV) and Gini coefficient of 

Concentration (Gc) does not take the population share of each state into account. The other 

set of inequality measures such as population-weighted Coefficient of Variation (CVp), 

Lorenz-consistent Gini Coefficient (Gp), General Entropy (GE) and Bourguignon Inequality 

Index (L) takes population share of each state into account. 

The Coefficient of Variation (CV) takes the ratio of simple standard deviation and 

the mean of the sample. Among all dispersion measures CV is considered as simplest and 

widely used in research studies as the primary tool of testing a - Convergence. The vantage 

point of Coefficient of variation over Standard Deviation as a measure of dispersion is that 

the latter would work if mean remains unchanged over time. When mean changes the 

Standard Deviation has been bigger in absolute term. Coefficient of Variation, however, 

rectifies this problem by normalizing the variable of interest to facilitate comparison of the 

same variable at different means. It is defined as 
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cv - ""' - V "̂ 
i t (yj - y)'] 

y H yj 

The Gini coefficient of concentration (G ^ ) from individual data is derived in Pyatt 

et.al. (1980)as 

^ c - where Cov {y, R ) is the covariance between 
Â  y 

the value of the indicator in question (y) and the rank of the individual (Ry) according to 

the value of y; N is the total number of individual and y mean value of the indicator y. 

Milanovic (1997) demonstrates that G^ is approximately equal to the following expression: 

\N' - 1 
However, for a significantly large N the term will be equal to 1. Thus, 

N 

finally, Gini Coefficient of Concentration (G ^ ) reduces to the product of three elements: a 

constant. Coefficient of Variation of y and the Coefficient of Correlation between the value 

of the indicator in question (y) and the rank of the individual (Ry) according to the value of 

y i.e. 

^c=j^(CV,)p(y,R,) 

\N' - 1 
Since in our present case N=16; the term = .998 we have taken the term 

N 

into account. 
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The population-weighted inequality measures capture the spread of the distribution 

of the indicator/index and put rigorous emphasis on the deviation of the sample values from 

the overall population-weighted mean. The typical motivation behind the formulation of 

inequality measure is so-called Pigou-Dalton principle along with other desirable properties 

such as anonymity, population, relative achievement principles. The principle of anonymity 

of any inequality measure requires that the measure should be insensitive to permutations of 

(yi, y2 yw) among individuals {1, 2 .... N). Population principle assures that population 

does not matter - only the proportions of people achieved different levels of achievements in 

the indicator under consideration. Relative Income (achievement) principle asserts that 

absolute levels of achievements do not influence the measure i.e. I (yi, y2 yN) - I (^Yi, 

?Ly2 /̂ yw)- Pigou-Dalton principle assures that any progressive transfer of the 

indicator/index i.e. from rich to poor, ceteris-paribus, always decreases inequality i.e. I (yi, 

y2 YN) < I (YI. Yj->>-, , Yk+?̂> , YN), whenever yj < yk. 

There are several standard measures of inequality. The population-weighted 

Coefficient of Variation (CVp) for any indicator/index take the ratio of standard deviation 

and mean and hence, gives higher weight to deviations further away from mean. This 

measure satisfies all four desirable properties - anonymity, population, relative achievement 

and Pigou-Dalton principles. The measure is given by 

/ = i 

Where /i^is the population share of jth state such that]^ p ^ - \ ^ > ' p ~ X ^ / - ^ y ' ^ 
7 = 1 1 

population-weighted mean of the indicator/index under consideration. 

The population-weighted Lorenz-consistent Gini Coefficient (Gp) is defined as the 

ratio of the area between the Lorenz curve and the area under the 45° line (i.e. the line of 

perfect equality). The measure takes the total of population-weighted absolute difference 

between all pairs of incomes and normalizes by dividing the obtained total by the mean. 
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This measure of inequality satisfies all four principles and in addition, it is consistent with 

Lorenz curve. The measure of inequality amongst the states is given by 

N N 

Where p j is the population share of jth state and // represents the population-

weighted mean for the whole sample of the indicator/index (y) under consideration. 

The General Entropy (GE) measure of inequality can be written from Shorrks (1984) 

and Zhang and Kanbur (2001) as 

. = • yj 

ny)..^ = Z P ,{{ ^ ) l n ( ^ ) } 

All variables are defined as before. For c = 0 we will have the mean logarithm 

deviation which is more sensitive to lower values of the index i.e. the bottom part of the 

distribution. This version is actually the Theil's Entropy Index which is often used in 

research studies. For c = 1 the measure reduces to Theil Entropy Measure and is sensitive to 

all parts of the distribution. And finally, setting c ;̂  0,1 makes the measure sensitive to the 

middle part of the distribution. For convenience, we assign c = 2 here. 

Bourguignon Inequality Index (L) is obtained from the natural logarithm of the ratio 

between the populations weighted Arithmetic Mean and Geometric Mean of the index. L is 

the population weighted additively decomposable inequality measure that satisfies Pigou-

Dalton condition and in fact same as Theil's population weighted inequality index. This 

measure is used in several studies such as Ram (1992 and 2006), Pillarisetti (1997), Chelliah 

and Shanmugam (2000). L is given by 
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A.1.5. Measures of Polarisation 

In Chapter VI the measures of polarisation are employed. The most popular measure 

of polarisation that has been used in the studies of similar context is Esteban and Ray (ER) 

Index of Polarisation which is built on two behavioral functions: identification and 

alienation. The former is an increasing function of the number of individuals in the same 

income class of that individual. The latter characterizes the antagonism, caused by the 

income difference. The measure was derived in Esteban and Ray (1994) as 

N N 

ER = ^ X Z ^/'"^k\yj - yk\ 

A is the normalizing scalar, generally taken as equal to A = — {or A = ) i.e. 

normahzing by population-weighted mean (and multiplying by 100); N the number of states; 

;r ^and TT /^ the population size of j * and k'** states respectively; y, and yi< the values of the 

indicator/index under consideration for j * and k"̂  states respectively. This index of 

polarisation satisfies certain desirable axioms and some additional ones when the degree of 

polarisation sensitivity parameter {a ) lies between 0 and 1.6. Either of the following two 

cases (i) a = 0 i.e. the degree of polarisation sensitivity parameter is zero 

(ii) TT J = \ i.e. each state has only one individual or has equal number of 

population this index of polarisation collapses to Gini Coefficient of inequality index (Gp). 

For computational conveniences and to impose a high weight to polarisation a is 

conventionally set at 1.5. 
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A.2. Supplementary Tables 

State 

State 

Table: A.2.1: Estimated Log-Linear Growth 
Trend of PCNSDP [Constant 1993-94 prices] 

1970-71 -2000-01 1970s 

Initial 

Income 
Growth 
Factor 

R̂  Initial Growth 
Income Factor 

1980s 1990s 

Initial 
Income 

Growth 
Factor 

R̂  Initial 
Income 

Growth 
Factor 

R̂  

AP 
AS 
BH 
GJ 
HR 
HP 
KK 
KR 
MP 

MH 
OR 
PJ 
RJ 
TN 
UP 
WB 

3549.44 
4365.92 
3191.07 
4674.99 
5450.2 
4619.37 
3805.71 
4601.9 

4222.96 
5072.72 
3702.82 
6359.01 
3738.11 
4340.02 
3379.21 
3868,19 

1.030978 
1.010669 
1.009582 
1.033592 
1.030742 
1.024183 
1.031276 
1.0218334 

1.0168175 
1.034375 
1.010949 
1.028961 
1.0248 
1.030953 
1.0190196 
1.025136 

0.936 
0.863 
0.652 
0.899 
0.966 
0.879 
0.91 
0.765 

0.803 
0.945 
0.681 
0.992 
0.786 
0.879 
0.929 
0.893 

4041.07 
4652.3 
3144.08 
5124.05 
5723.93 
5213.44 
4348..47 
5507.78 

4843.93 
5399.99 
3884.64 
6300.49 
4507.45 
5112.4 
3598.47 
4394.25 

1.01138 
0.997141 
1.007949 
1.021318 
1.023057 
1.099581 
1.015431 
1.000609 

0.994978 
1.030678 
1.004221 
1.030068 
0.999104 
1.010703 
1.007459 
1.009629 

0.343 
0.091 
0.431 
0.33 
0.611 
0.362 
0.526 
0.012 

0.049 
0.864 
0.034 
0.919 
0.001 
0.221 
0.145 
0.478 

R' 

AP 
AS 
BH 
GJ 

HR 
HP 
KK 
KR 
MP 
MH 
OR 
PJ 
RJ 
TN 
UP 
WB 

4515.21 
4889.52 
3376.12 
6382.47 
6936.9 
5290.12 
4748.75 
5229.25 
4835.43 
6498.94 
3834.63 
8260.17 
4030.37 
5229.75 
3936.57 
4669.25 

1.0339 
1.01139 
1.02558 
1.02845 
1.0399969 
1.029675 
1.0313872 
1.0170933 
1.01733 
1.0360446 
1.021257 
1.03401 
1.03889 
1.0328688 
1.025754 
1.023186 

0.731 
0.587 
0.854 
0.582 
0.879 
0.718 
0.927 
0.536 
0.571 
0.859 
0.476 
0.979 
0.661 
0.819 
0.903 
0.917 

6418.78 
5535.08 
4017.85 
8364.56 
10274.14 
6957.12 
6251.18 
6523.06 
5918.22 
9783.3 
4429.47 
11391 
6054.64 
7334.21 
5099.08 
5605.49 

1.03881 
1.00692 
0.99946 
1.05071 
1.02755 
1.04125 
1.05736 
1.04562 
1.0207 
1.04373 
1.0168 
1.02623 
1.03423 
1.0536 
1.01433 
1.05126 

0.945 
0.648 
0.491 
0.808 
0.799 
0.974 
0.856 
0.975 
0.731 
0.941 
0.712 
0.976 
0.731 
0.985 
0.795 
0.994 
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