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1.   Introduction 

 
India has been considered as one of the fastest growing economies in the world along with 

China in recent times. The story of India Shining has been circulated by popular press for long 

time. Yet, in words of Chancel and Piketty (2017), the “Shining India” corresponds to only the 

top 10 percent of the population, rather than the middle class or middle 40 percent. The 1980- 

2014 growth story of the middle class (102 percent), when put in context of average growth 

(187 percent), seems significantly lower. Amidst complex regional heterogeneity, apart from 

per capita income, in terms of culture, language, social norms and economic outlook, one 

common question reverberates around – “are these states all growing towards convergence in 

the backdrop of economic growth?” A number of studies have been conducted to evaluate the 

per capita income status of Indian states. But no clear consensus has been reached so far. More 

surprisingly the economic bilaterism that exists in the subcontinent makes us extremely curious 

about the distribution dynamics of income across Indian States. This paper attempts to examine 

the idea of “Convergence” in the context of Indian States. The paper is timely in fashion 

primarily for two reasons. One, more than six decades of planned economic development 

(Planning Commission) has already taken place. This exercise may help us to figure out how 

successful was the strategic planning in terms of reduction in income inequality among states. 

Secondly, it is now more than twenty-five years from the time of liberalization (1991) and thus 

one should evaluate the impact of releasing the caged tiger on the per capita income levels of 

Indian States. Thus, our exercise of reality check in terms of per capita income, which proxies 

the standard of living, gains more relevance. Hence, despite the importance of income growth, 

what remains even more important is growth which is equitable across all income groups. This 

brings us to the concept of convergence and divergence of incomes. 
 

1.1. Objective of the paper 
 
This paper aims to find out the convergence pattern in the per capita state GDPs across all 

 

Indian states and union territories. Doing so, it tries to answer two important questions – 



1.   Is there any discernible signature of conditional and absolute convergence among the 

states/territories before and after the liberalization? 

2.   Is there any discernible signature of convergence among the states/territories for the 

sub-periods before and after the liberalization? 

3.   How  well  do  the  regions  catch-up  towards  the  frontier  (in  this  case,  the  best 

performing region) over time? 

In search of the answers to these questions, we try to see if the poorer Indian states are indeed 

moving towards the richer states and whether the liberalization has any beneficial effect on the 

said convergence. In case of any convergence, we may fairly assume that the economy has 

been partially successful in addressing the poverty and inequality issue. If there is no evidence 

of convergence, it points towards a serious situation which calls for an immediate policy re- 

evaluation and deeper introspection. 
 
 
1.2. Contributions of the paper 

 

We try to contribute to the existing literature primarily from three different aspects. At first, 

our dataset covers more than three decades from 1980 till 2017 which is quite recent. Secondly, 

we control for relevant variables as suggested by literature and then conduct regression for 

conditional and absolute convergence for growth rates of per capita state GDP as well as per 

capita state GDP differentials, a catching-up effect. We back up the findings with robust panel 

unit roots tests. Finally, we divide our entire dataset both in terms of time period and levels of 

income at their initial stage to trace out any evidence of convergence. Our initial results indicate 

that over various time periods and sub time periods’ states have shown no or little convergence 

over time. However, we do find evidence of convergence once we account for the catching up 

effect as well as when we control for the policy variables, i.e. capital expenditure, fiscal deficit 

and total development expenditure. 
 
 
2. Literature Review 

 
The theory of convergence to steady-state stems from the central assumption of the Solow 

Growth Model (1956)  – diminishing returns to reproducible capital.  It states that “Two 

countries that are the same in all their parameters – savings rates, population growth rates, 

rates of technical progress, etc. must ultimately exhibit similar levels of per capita income”. 



As per the Solow-Swan Model in a closed economy, the capital-labour (K/L) ratio causes the 

variations in per capita incomes across economies. Keeping the savings rate constant, a lower 

initial K/L ratio is associated with a faster proportionate increase in K/L. This happens because 

of factor mobility - labour will migrate from poor to richer states while capital will migrate 

from rich to poor (Bajpai & Sachs, 1996). 
 
Namely, there are two types of tests of convergence – β convergence, which looks at the 

proportionate growth in per capita income on the initial level of per capita income, and σ 

convergence, that measures the cross-sectional dispersion of per capita incomes. β convergence 

can be further divided into conditional and absolute convergence. The former is perceptible 

only after other factors which may cause variation in steady states have been accounted for 

while the latter is a stronger kind of convergence, where initially poor states grow faster, 

notwithstanding the differences in initial conditions (Trivedi, 2002). In most studies, 

researchers test for conditional convergence. While conditional convergence is crucial for 

cross-country regressions, in the case of intra-country regression, Barro & Sala-i-Martin (1992) 

suggest that the effective output per capita and technological progress doesn’t differ much, and 

hence, can be tested for unconditional convergence instead. 
 
Barro & Sala-i-Martin (1992) tested for convergence among states of US and found that the 

value of responsiveness to the average growth rate (β), is directly proportionate to the speed of 

convergence to the steady-state. This methodology has been adopted by several researchers in 

the context of India – for example, Cashin & Sahay (1996) and Bajpai & Sachs (1996). At the 

time of independence in 1947, India’s GDP was ₹2.7 trillion (1950-51) which has grown 

almost exponentially to stand at ₹57 trillion in 2013-141. 
 
One of the early studies by Nair (1971) analyzed inter-state differentials between 1950-60 and 

showed no noticeable reduction in income differentials. Similarly, Chaudhary (1974) 

suggested that the degree of inequality had remained unchanged whereas Majumdar & Kapoor 

(1980) showed a steady increase in inter-state inequalities. 
 
 
 
 
 
 
 

1 Source: Firstpost - http://www.firstpost.com/data-business/from-1947-to-2014-how-the-indian-economy-has- 
changed-since-independence-1983853.html 

http://www.firstpost.com/data-business/from-1947-to-2014-how-the-indian-economy-has-


The evidence of income convergence (or the lack of it) in the Indian context is mixed. We 

present both sides of the argument. Aiyar (2001) investigated the convergence in India for 19 

states and found literacy rate and per capita private investment to be the two main drivers of 

convergence. Rao et al (1999) considered a smaller sample of 14 states between 1965-94 and 

found evidence of divergence for all the sub-periods. Evidence of weak convergence, both 

absolute and conditional is also found in a paper by Sachs et al (2002) took 14 states and found 

no evidence of either beta convergence or sigma convergence. The divergence found in this 

study was more prominent among the poorer states. A paper by Purfield (2006) found the 

widening gap between the richer and poorer states in India and not only that, it found that the 

richer states were more successful in reducing poverty and creating jobs while poorer states 

exhibit high volatility in Economic growth. 
 
Prior to 1980s, GDP growth had stagnated at a dismal 3 per cent per annum for almost twenty 

years, which shot up to 5 per cent in 1980-89, that further increased to 6 per cent in the 1990- 

99 period (Kotwal et al., 2011). The proportion of poor below the poverty line has significantly 

declined from 44.5 per cent in 1983-84 to 27.5 per cent in 2004-05. The liberalization in 1991 

remains a cornerstone of Indian economy, it has been instrumental in achieving fast economic 

growth in the following decades (Ahluwalia, 2000; Joshi and Little, 1996; Panagaria, 2004). 

This brings us to one of the most important questions – have all the states been able to reap the 

benefit of liberalization in a uniform manner? 
 
The Bajpai & Sachs study (1996) states that the probability of convergence is the highest when 

national or regional economies are linked by open trade and factor mobility. This makes the 

1991 reforms act as a perfect ground for a natural experiment aimed to test the above 

hypothesis. However, opinion has been divided on the impact of economic liberalization. In 

the pre-liberalization period, several studies (Nair 1971, Chaudhury 1974, Majumdar and 

Kapoor 1980, Trivedi, 2002; Chitke, 2011) found evidence of income divergence across states 

in India. Nagarajan (2000) concludes that there was no major change in growth rates between 

the 1980s and 1990s Furthermore, there wasn’t any proportionate decline in poverty and in 

terms of regional inequality the value doubled from 0.2 to 0.4. The divergence between the top 

three and bottom three states has widened sharply since 1986-87. Specific studies, such as that 

done by Bajpai & Sachs (1996) use both σ and β tests of unconditional convergence. The sigma 



convergence test shows that over the period of 1961-71, there was a reduction in regional 

disparities due to significant improvement in the agrarian economy and technological inputs. 

However, over the period of 1972-82, with the slowdown of industrial growth in India, there 

was a divergence in the disparities. In case of the beta convergence test, shows a statistically 

significant convergence for the first period whereas for both the other periods, the beta value 

comes out statistically insignificant, that suggests divergence. Another set of studies (Dholakia, 

1994, Cashin and Sahay 1996) found convergence across states. Marjit & Mitra (1995) show 

that although most Indian states have had an upward trend from 1961-90, there hasn’t been 

much evidence of convergence. On the contrary, the stronger states grew even stronger. Even 

post-reforms, the effect of liberalization on convergence remains unclear and a matter of 

debate. Ahluwalia (2001) found partial convergence for some states while Das and Barua 

(1996) and Sinha and Sinha (2002) found divergence. Baddeley et. al. (2006) found evidence 

of neither weak nor strong absolute convergence across the states. More importantly, the study 

(Baddeley et.  al.,  2006) found increased  dispersion  among  the states post-liberalization, 

indicating that the benefits of reforms have been largely uneven across states. The pointers 

towards uneven growth have been supported by other studies as well (Bhattacharya and 

Sakthivel, 2004 and Kumar, 2004; Ghosh, 2008; Jayanthakumaran, 2010). Mallick (2014) 

found conditional convergence across 15 states over the periods from 1993–1994 to 2004– 

2005. The results from the study by Ghate and Wright (2011) showed the presence of a V- 

factor in Indian states’ growth turnaround that is consistent with policy reforms. In an extension 

of this study, Ghate and Wright (2013) found largely ambiguous evidence of convergence 

across Indian states. However, they found that states with higher literacy, urbanization and 

access to ports participated more in the growth process. More concrete evidence for conditional 

converge came in recent years from Das, Ghate and Robertson (2015), where the authors 

further extended the data till 2007-08 and found conditional convergence at the district level 

once controlled for district characteristics. 
 
It is now an established fact that incomes have seen substantial improvement since the 2000s, 

growing at 4.4 per cent; historically which had never been higher than 2.5 per cent. Chancel 

and Piketty (2017) use tax data to study how incomes have grown since 1922, the year when 

Income Tax was implemented. It turns out that current income inequality is much higher than 

the pre-independence period – the top 0.1 per cent income shared varied between 5-7 per cent 



as opposed to greater than 8 per cent today. In fact, the top 1 per cent is at its highest level (22 

per cent) ever since the creation of Income Tax. While the bottom 50 per cent grew at a rate 

much lower than average, accompanied by the middle 40 per cent at a marginally better albeit 

lower than average rate. This data clearly shows the divergence in income growths – the rich 

get richer while the poor get poorer. This is further reflected in Indian states’ worsening Gini 

coefficients2. 
 

Table 1. Income Inequality in India 
 

 
Percentiles 1982-83 2013-14 

Top 1 percent 6.2 21.7 

Top 0.1 percent 1.7 8.6 

Middle 40 percent 46.0 29.6 

Bottom 50 percent 23.6 14.9 
 
 
 
Given this background of the contemporary literature in this particular area of research – we 

go ahead and try to figure out the answers to the research questions mentioned previously in 

this section. The remaining portion of the paper has three sections. The following section 

explains the data, Section 3 discusses estimation and results while section 4 concludes. 
 
2. The Data 

 
Sample Period: We cover a period of thirty-seven years, from 1980 to 2017. We farther divide 

the entire time period into sub-periods. The sub-periods are created to check if there is any 

evidence of convergence pre/post-liberalization. The first sub-period from 1980-1992 is the 

pre-liberalization period. 2002 was a major setback for most of the countries both in terms of 

the sociopolitical and economic scenario. Hence, this particular year formed a basis for 

investigation of any evidence pre/post that time mark.  Therefore, the 24 years of post- 

liberalization period 1993-2017 has been further split into two sub-periods, 1993-2002 and 

2003-2017. 
 
 
 
 
 

2 Source: http://planningcommission.nic.in/data/datatable/data_2312/DatabookDec2014%20106.pdf (table wasn’t listed as data available is incomplete and till 
2011). 

http://planningcommission.nic.in/data/datatable/data_2312/DatabookDec2014%20106.pdf


States and union territories chosen: India is currently divided into 29 states and 7 union 

territories. However, limitation of relevant comparable data restricts our sample to 26 states 

and union territories which represent almost more than 90% of the country. The list of these 

states and union territories is provided in Appendix 1. 
 
Variables: Our variable of interest - the growth of State Gross Domestic Product (SGDP) is 

calculated using the available values of SGDP provided in Indian Public Finance Statistics 

(IPFS) published by Government of India23. 
 
Table 2 provides the per capita state GDP for all the states for the whole time period, i.e. from 

 

1980 to 2017. If we consider the average per capita state GDP for the 25 years under 

consideration, some states have clearly dominated others. 
 

Table 2. Average Per Capita State GDP between 1980-2017 (values in Indian Rupees) 
 

State PCSGDP State PCSGDP 

Andhra 3894.3 Maharashtra 7211.5 

Arunachal 3694.8 Manipur 2752.0 

Assam 2014.0 Meghalaya 2801.8 

Bihar 1650.4 Nagaland 3816.6 

Delhi 12823.2 Orissa 2312.4 

Goa 13896.1 Pondicherry 7874.2 

Gujarat 6139.6 Punjab 5413.4 

Haryana 5728.2 Rajasthan 2863.6 

Himachal 3953.7 Sikkim 14544.9 

JK 2749.5 TN 4852.3 

Karnataka 4554.1 Tripura 4442.8 

Kerala 3643.4 UP 2118.7 

MP 2500.5 WB 4050.2 

National Average 5088.3 
 
 
 
 

2 All SGDP values are deflated to ensure meaningful comparisons. 
3 States with incomplete data are not listed 



While the average per capita state GDP has been about ₹5088.3, states like Delhi, Goa and 

Sikkim boast of average per capita state GDP of ₹12823.2, ₹13896.1 and ₹14544.9 

respectively. On the other hand, Bihar (₹1650.4), Assam (₹2014.0), Uttar Pradesh (₹2118.7), 

Orissa (₹2312.4), Madhya Pradesh (₹2500.5) and Jammu and Kashmir (₹2749.5) have been 

the poorest states. Only eight states namely Delhi, Goa, Gujarat, Haryana, Maharashtra, 

Pondicherry, Punjab, and Sikkim have a higher per capita state GDP than the national average 

(Figure 1). Clearly, the average performance over the 37 years’ time period indicates towards 

the plight of the BiMARU4 states with Jammu and Kashmir as an inclusion. 
 

 
 
 
 
 
 

Figure 1: Average Per Capita State GDP for the Indian States 
 

 
 

 
However, looking at the overall average might be misleading as some states have gone through 

significant transformational development during this time. During these years, the performance 

of Sikkim has been most outstanding (Table 2). The state went from one of the average- 

performing states (rank 12) in 1980 to the best-performing state in 2016-17, its per capita state 

GDP increasing more than 34 times during this phase. Tripura has shown the largest jump in 
 
 
 

4 BiMARU is the acronym of four of the poorest performing states in India, Bihar, MAdhya Pradesh, Rajasthan and 
Uttar Pradesh. 



𝑇𝑇 

𝑌𝑌 

ranking, from the 22nd ranked state in 1980-81, it has gone to become the 8th ranked state in 
 

2016-17, its per capita state GDP increasing more than 10 times. Jammu and Kashmir have 

been the poorest performing state in terms of loss in the ranking of per capita state GDP. The 

state has declined from the 8th  best-performing state in 1980-81 to 21st position in 2016-17, 

with its per capita state GDP rising only 3.11 times. 
 
The performance of the BiMARU states during this time period has been less than satisfactory 

(Table 3). Three of the four BiMARU states, Bihar, MP. Rajasthan and UP were at the bottom 

of the table in 1980-81. While Bihar’s per capita state GDP rose 4.15 times, it’s bottom rank 

(26) did not change between 1980-81 and 2016-17. Madhya Pradesh climbed 1 rank up from 

its 1980-81 position of 20 and ended at the rank of 19 in 2016-17, with its per capita state GDP 

rising only 4.31 times. Uttar Pradesh showed no change in its very low ranking (24) in 1980- 

81 and 2016-17. Rajasthan performed relatively better among these states and jumped 7 ranks 

from 1980’s 25th and ended in 18th position in 2016-17, with a 5.28 times rise in per capita 

state GDP. 
 

INSERT TABLE 3 HERE 
 
 
 
 
4.   Estimation and Results 

 
 
 
We examine for the presence of both absolute and conditional convergence to understand any 

underlying pattern. 
 
3.1. Absolute convergence 

 
First, we look at the per capita state GDP (PCSGDP) convergence pattern without taking into 

consideration of any control variables. In this, we take a robust three-pronged approach – 
 
3.1.1. Beta convergence (absolute) 

 
The absolute beta convergence is measured using the following growth equation - 

ln (𝑌𝑌𝑖𝑖   ) =    +   . ln( 𝐵𝐵 ) +     , 𝑖𝑖 = 1, … . . , 𝑁𝑁                                     …        …        …        (1)
 

𝐵𝐵                                                                         𝑖𝑖

 



    

𝑌𝑌𝐵𝐵 

𝑌𝑌 𝑌𝑌 

      

Where   
 

is the economic variable, here state per capita GDP at a time T and  𝐵𝐵
 

𝑇𝑇 

 

is its value 
in a base year B. ln (𝑌𝑌𝑖𝑖   ) is the growth rate of Y. N is the number of states. Convergence requires 𝑖𝑖

 
β to be significantly negative (Baumol, 1986). This implies that the growth (left-hand side of 

 

the equation) is inversely related to the initial value of the variable. β also shows the rate of 

convergence, the rate at which the states converge to their steady-state level. Weak 

convergence is found when β < 0 and strong convergence is found when -2 < β < 0 (Chatterjee, 

1992; Chatterjee and Dewhurst, 1996). 
 
3.1.2. Catching up effect (Gamma) 

 
Next, we use the approach of Nelson and Phelps (1966) and modified by Benhabib and Spiegel 

(2005) that postulates the direct dependence of growth on the distance from the “frontier”. We 

consider the performance of i-th state vis-à-vis frontier, in this case, the most prosperous state, 

Delhi5. The objective is to see if the states converge towards a national benchmark. We call 

this the catching up the performance of the states. The modified catching up growth equation 

(Chatterjee, 1992; Chatterjee and Dewhurst, 1996) is – 
 

𝑇𝑇                              𝑇𝑇 

ln ( 𝑌𝑌𝐿𝐿  ) −  ln ( 𝑌𝑌𝑖𝑖    ) =   . ln( 𝐵𝐵 −   𝐵𝐵 ) +     , 𝑖𝑖 = 1, … . . , 𝑁𝑁 
𝐵𝐵                              𝐵𝐵 𝐿𝐿                               𝑖𝑖 

𝐿𝐿                                   
 

…        …        …        (2) 
 

 
Where L is the leading state, Delhi. the above equation can be written as - 

 
   =     𝐵𝐵 …        …        …        (2.1) 

 
where Gi is the difference of the logarithms of GDP per capita in Delhi and state i. 

  < 1 would ensure a strong convergence.
 

3.1.3. Panel Unit root 
 
Finally, to detect any discernible convergence across the states’ per capita GDP, we use 

 

Bernard and Durlauf’s (1996) approach. This approach defines “convergence as equality of 
 
 
 
 
 
 

5 Delhi has been almost consistent in its position between 1980 and 2017 



                    

                  

long term forecasts at a fixed time. Countries i and j converge if the long term forecasts of 
 

(log) per capita output for both countries are equal at a fixed time t. 

lim 𝐸𝐸(  , +  −    , +  |   ) = 0 
 →∞ 

 
If the differential yi – yj contains a unit root, the conditions of convergence are violated. We 

conduct two panel unit root tests. Namely, Levin, Lin and Chu (LLC) & the other one is the 

Im- Pesaran- Shin (IPS) panel unit root test. 
 
LLC test considers the specification from the augmented Dickey-Fuller test – 

    =  𝜌𝜌  −1 +   ′   +  𝜖𝜖   is a simple AR(1) process
 

The first difference process can be specified as: 

∆    =    −1 +  ′   +   
 
Where the difference operator is 

  =  𝜌𝜌 − 1,
 

   are exogenous regressors,
 

𝜌𝜌 and   are parameters,
 

and    is white noise 
 
Taking p lagged differences, 

𝑝𝑝𝑖𝑖
 

 

′   +  𝜖𝜖
 

 
 
 
…        …        …        (3)

 
∆     =      −1 +  ∑ =1     ∆   −  +                        

 
The LLC test uses two additional regressions, regressing ∆ ̅    and  ̅  −1  on lagged values of

 
∆    and the exogenous regressors. 

 
𝑝𝑝𝑖𝑖

 

′ 
∆ ̅    =  ∆    −  ∑     ∆   −  +        

 =1 
𝑝𝑝𝑖𝑖                                                   ′   

And   ̅ −1  =     −1 −  ∑ =1     ∆   −  +      …        …        (4) Both ∆ ̅   and  ̅  −1 are adjusted, using the standard error from the regression

 



     = 

∆ ̅    = 
 ∆�̅�𝑦 𝑖𝑖𝑖𝑖 

 
 𝑖𝑖 

 

…        …        …        (5) 
 

and  ̅  −1  = 
�̅�𝑦𝑖𝑖𝑖𝑖−1

 
 𝑖𝑖 

 

…        …        …        (6) 
 
And ∆ ̅    =    ̅  −1 +  𝜂𝜂   is the pooled proxy equation from (5) and (6)    …        …        (7)

 
For LLC, under the null hypothesis, the t-statistic for the estimated   is 

 
∗             𝛼𝛼 − ( 𝑁𝑁  )  𝑁𝑁  𝛼𝛼̂  2  𝑒𝑒 ( 𝛼𝛼̂  ) 𝜇𝜇 𝑚𝑚𝑇𝑇̂  

∗ 
 𝛼𝛼                              𝜎𝜎𝑚𝑚𝑇𝑇̂ ∗ 
→ 𝑁𝑁(0,1)                                         …        …        …        (6) 

 
Where �̂�𝑇 = 𝑇𝑇 − (∑     /𝑁𝑁) −  1, pi is the number of lags in each cross-section ADF regression.

 
Acceptance of the null hypothesis in LLC would imply the presence of unit root. 

 

The Im, Pesaran and Shin panel unit root test begins with a similar premise, by specifying a 

separate ADF regression for each cross-section, 
 

𝑝𝑝𝑖𝑖
 

′   +  𝜖𝜖
 

…        …        …        (7)
 

∆     =      −1 +  ∑ =1     ∆   −  +                        
 
Where the null hypothesis is 

 0:     = 0 for all 𝑖𝑖
 

And the alternative hypothesis is 

   = {                        = 0 𝑓𝑓 𝑟𝑟 𝑖𝑖 
1               < 0 𝑓𝑓 𝑟𝑟 𝑖𝑖 = 𝑁𝑁 + 1, 𝑁𝑁 + 2, … , 𝑁𝑁

 
 
3.2. Conditional convergence 

 
Next, we delve deeper and include selected control variables as mentioned in the literature 

(Bandyopadhyay, 2012b) to have a better understanding of the nature of convergence or the 

lack of it. The control variables are - 
 

1.   CAPEX - Capital Expenditure of States and Union Territories with Legislature as % of 

state GDP 

2.   FISCAL DEFICIT - State fiscal deficit as % of state GDP 



𝑇𝑇 

𝑌𝑌 

        

3.   DEVEX – Total development expenditure, comprising of expenditure on revenue and 

capital accounts and loans and advances extended by states for social and economic 

development as % of state GDP.3 

 
To have a clearer picture, a separate model is examined with three major components of 

development expenditure, rather than the total development expenditure in presence of 

CAPEX and FISCAL DEFICIT. They are - 
 

I. EDUCATION – Expenditure towards education, sports, art and culture as % of 

aggregate expenditure 

II. HEALTH  -  Expenditure  on  medical  and  public  health  as  %  of  aggregate 

expenditure 

III.            WELFARE - Expenditure on family welfare as % of aggregate expenditure 
 
3.2.1. Beta convergence (absolute) 

 
First, we look at the absolute beta convergence. The growth equation in (1) is modified as - 

 

ln (𝑌𝑌𝑖𝑖   ) =    +   . ln( 𝐵𝐵 ) + ∑ ∅   +    , 𝑖𝑖 = 1, … . . , 𝑁𝑁    …        …        …        (8) 𝐵𝐵                                                       𝑖𝑖 
     ,              

 
Where Xj represents j exogenous explanatory variables. When ∅   is not significantly different

 
from zero, there is only absolute convergence (Yin et al., 2003; Geppert et al., 2005; Montfort, 

 

2008). The convergence conditions remain the same as before. 
 
 
 
 
3.2.2. Catching up effect (Gamma) 

 
The “catching up” growth equation is modified from (2.1) - 

 
   =     𝐵𝐵 +  ∑ ∅    ,  +     …        …        …        (9) 

 
The convergence conditions remain the same as before. 

 
3.3.3. Panel Unit Root tests 



First, we run a fixed effect as well as a random effect model with CAPEX, DEVXTOT and 

FISCAL DEFICIT as control variables. Then we break down DEVEXTOT into EDUCATION, 

HEALTH and WELFARE and include each component as a control variable and estimate the 

models once again. 
 
4. Results 

 
Table 4 below exhibit the results from regressions (1) and (2). The results show that in both 

cases, most of the estimated betas and gammas for the states are significantly positive, 

indicating divergence6. 
 

INSERT TABLE 4 HERE 
 
The results from table 5 below once again suggests that even with the control variables 

(DEVEX is not broken up and growth rate as the dependent variable), no state exhibits any 

significant sign of convergence during the overall time period (betas are mostly positive and 

not significant). The impact of the control variables is also quite muted. DEVEX has a 

significant impact for only six states, while FD and CAPEX has a significant impact for five 

and two regions respectively. 
 

INSERT TABLE 5 HERE 
 
Results for the conditional catching up coefficient (γ), with the PCSGDP differential as the 

dependent variable (DEVEX not broken up) are summarized in Table 6 below. The results 

suggest, except one state, all the regions, in this case, exhibit a significant sign of strong 

convergence during the overall time period. The impact of the control variables is still muted, 

CAPEX having a significant impact in six, while DEVEX in four cases and FD in one case. 
 

INSERT TABLE 6 HERE 
 
Table 7 summarizes the results for conditional betas with DEVEX disaggregated into 

EDUCATION, HEALTHCARE and WELFARE along with the two already existing control 

variables, CAPEX and FD. Nine out of the twenty-two regions exhibit convergence in this case 

during the overall time period. The signs of the coefficients are mostly as expected (negative), 
 
 
 
 

6 The sub-periods are not considered to avoid small sample error. 



implying higher expenditures in these areas would decrease the marginal impact on growth 

rate as diminishing marginal return sets in. Fiscal deficit and CAPEX still have muted impact, 

significant for two regions each. 
 

INSERT TABLE 7 HERE 
 
Table 8 summarizes the results for the conditional catching up coefficient (γ), with the 

PCSGDP differential as the dependent variable and DEVEX disaggregated into 

EDUCATION, HEALTHCARE and WELFARE along with, CAPEX and FD as control 

variables. The results suggest strong convergence for all 22 regions during the overall time 

period. 
 

INSERT TABLE 8 HERE 
 

 
The results show that once we control for the policy variables and look for the conditional 

convergence using the modified catching up method (Chatterjee, 1992; Chatterjee and 

Dewhurst, 1996), significant convergence is found across states. We now extend our analysis 

for a more robust panel unit root tests. 
 
To check for stationarity, we consider five periods. 1980-2017 (the whole phase), the pre- 

liberalization period of 1980-92, the post-liberalization period of 1992-2017 and two sub- 

periods in between, from 1992-2003 and 2004-2017. The Levin, Lin, Chu panel unit root test 

(2002) is applied to test for stationarity for each of the periods. Table 9 below shows the results 

for the Levin-Lin-Chu panel unit root test for all the sub-periods taken together. 
 

INSERT TABLE 9 HERE 
 
The result shows no evidence of convergence over the whole time period of 1980-14 with all 

the states taken together (Section B in Table 9). When the post-liberalization period as a whole 

is taken, from 1992-14, it again showed no evidence of convergence. 
 
Section 1 in Table 9 looks at the state-level convergence for the five time periods. The full 

time period exhibits no stationarity and hence no discernible evidence of convergence among 

the states. Between 1980-92, only six states, Manipur, Nagaland, Orissa, Punjab, Tripura and 

West Bengal have shown stationarity and hence signs of convergence. During 1992-2014, 

again no state exhibited stationarity. Between 1992-2003 only three states (Bihar, Karnataka 



and Orissa) exhibited stationarity while during 2004-2014 five states (Jammu and Kashmir, 

Kerala, Maharashtra, Tamil Nadu and West Bengal) showed significant stationarity. 
 

Table 10. Panel Unit Root Tests Results for states grouped by income 
 

Time 
 

Period 

All Statesi High Income Middle Income Low Income 

LLC IPS LLC IPS LLC IPS LLC IPS 

1980/81 
 

– 
 

2013/17 

4.30 12.48 2.38 7.05 1.96 6.78 3.38 7.77 

1980/81 
 

– 
 

1991/92 

-8.82* -2.55* -4.68* - 
 

1.41** 

-5.56* -1.00 -5.01* - 
 

2.01** 

1992/93 
 

– 
 

2013/17 

2.66 4.80 - 
 

1.15*** 

2.70 -1.94** 2.58 - 
 

1.12*** 

3.03 

1992/93 - 
 

2002/03 

7.64 0.87 -4.65* -0.66 -4.61* -0.61 -4.08* -0.26 

2003/04 
 

– 
 

2016/17 

19.63 2.92 -8.78* - 
 

1.62** 

-15.88* -0.21 -7.91* -0.47 

* represents significance at 10% level, ** represents significance at 5% level, *** represents 
 

significance at 1% level 
 

For a better understanding of the convergence, we further divided the states into High Income, 

Middle Income and Low-Income states using the standards followed by World Bank. Also, we 

divided the entire time period into 4 different parts as already mentioned. Results indicate that 

for all states, and for the entire time period, we cannot reject the null that series contains a unit 

root. In other words, there is no such evidence of the mean reversion in the entire pool of states 



and the time period of 37 years. Both tests confirm the same fact. We conclude that there is no 

resilient feature of convergence happening amongst Indian states in this period. This takes us 

to investigate if the same is true for the different groups of states as designed by various income 

level. We fail to reject the null hypothesis of the presence of unit root in all the groups. We 

take this result to further state that even among the groups there is clearly no sign of any 

convergence taking place. 
 
Next, we look into the time period 1980 till 1992 (pre-liberalization). Again we conduct the 

exercise for all states as well for the groups. Interestingly, we can reject the null hypothesis of 

the presence of unit root across all states. Except for one case (IPS – Middle Income Group), 

we find stationarity. And if we take stationarity as a proxy for convergence, then, in this case, 

we must admit that for the mentioned period we see some presence of convergence. This is 

true for all the three groups indicating that not only overall convergence was taking place but 

also amongst the group the process was active. So one can argue that in the last decade or so 

just before the liberalization there is some evidence of convergence. Thus the natural question 

which comes up next is – What happens post-liberalization? In order to answer this query, we 

look into the data for the time period 1992-93 to 2016-17. 
 
First notable point– there is no such evidence of convergence anymore in the data across all 

states. We fail to reject the null – existence of unit root in the series. However, when we look 

into the groups we have a mixed result in terms of test results. Levin, Lin and Chu test rejects 

the null while Im, Pesaran and Shin test fails to reject the null. Surprisingly the pattern is the 

same for all three groups. Unless both tests give the result in favour of rejecting the null, we 

did not conclude in favour of convergence. Thus, for the entire period of 92/93 -16/17, we do 

not find any confirmation of convergence, both across states as well as inside each group. In 

order to further explore for convergence, we divide the post-liberalization era into two sub- 

periods. Primarily 1992/93-2002/03 and 2003/04-2016/17. 
 
Note that for both sub-periods there is a lack of convergence for all states. Results of the 

designated tests indicate the presence of unit root in the panel and thus fails to reject the null 

hypothesis in both cases. Only for high-income states for the time period 2002/03 – 2016/17 

we can reject the null of the presence of unit root for both tests. Using our benchmark we 

reinstate that there is some evidence of convergence among the rich states. For all the other 



cases, we find support only from LLC test in terms of rejecting the null. IPS in all the cases 

fail to reject the null. Thus, our conclusion from these results indicates a lack of convergence 

among these states over the mentioned period. 
 

To summarize, we find that post liberalization the high-income states are in some alignment 

with convergence for the time period 2002/03 and 2016/17. The middle income and low- 

income states do not reflect any significant evidence of mean reversion post-liberalization. 

Thus the bigger picture of the table shows some convergence for all states and also among each 

group for the period before liberalization (1980-1992). However, the post-liberalization period 

is primarily dominated by lack of convergence among all states and groups. The fair evidence 

of some convergence is only available for high-income states for the sub-period 2002/03 – 

2016/17. 
 

Now we introduce the control variables and examine their impact. Table 11 summarizes the 

results of panel unit root tests considering the three control variables. And Table 12 

summarizes the results with development expenditure broken further down into expenditure 

towards education, health and welfare. 
 

Table 11: CAPEX, DEVEXTOT & FISCAL DEFICIT 
 
 All States High Income Middle Income Low Income 

LLC IPS LLC IPS LLC IPS LLC IPS 

Fixed 
 

Effect 

-8.62*** 
 
(0.000) 

- 
 

4.69*** 

(0.000) 

- 
 

3.18*** 

(0.000) 

-1.84** 
 
(0.032) 

- 
 

4.43*** 

(0.000) 

-2.10** 
 
(0.017) 

- 
 

7.65*** 

(0.000) 

- 
 

4.11*** 

(0.000) 

Random 
 

Effect 

-8.63*** 
 
(0.000) 

- 
 

4.69*** 

(0.000) 

- 
 

3.17*** 

(0.000) 

-1.83** 
 
(0.033) 

- 
 

4.44*** 

(0.000) 

-2.10** 
 
(0.017) 

- 
 

7.07*** 

(0.000) 

- 
 

4.12*** 

(0.000) 

*** We can reject the null at 1% significance level  **   We   can   reject   the   null   at   5% 
 

significance level 



Table 12: CAPEX, EDUCATION, HEALTH, WELFARE & FISCAL DEFICIT 
 
 All States High Income Middle Income Low Income 

LLC IPS LLC IPS LLC IPS LLC IPS 

Fixed 
 

Effect 

-6.98*** 
 
(0.000) 

-2.84*** 
 
(0.002) 

-2.32*** 
 
(0.010) 

-0.53 
 
(0.294) 

-4.31*** 
 
(0.000) 

-1.82** 
 
(0.033) 

- 
 

5.30*** 

(0.000) 

-2.43*** 
 
(0.007) 

Random 
 

Effect 

-6.98*** 
 
(0.000) 

-2.84*** 
 
(0.002) 

-2.32*** 
 
(0.010) 

-0.52 
 
(0.298) 

-4.32*** 
 
(0.000) 

-1.835** 
 
(0.032) 

- 
 

5.31*** 

(0.000) 

-2.43*** 
 
(0.007) 

*** We can reject the null at 1% significance level  **   We   can   reject   the   null   at   5% 
 

significance level 
 

 
Except for two occasions, we can reject the null of the presence of unit root. Thus, in a nutshell, 

it can be said that after controlling for CAPEX, DEVEXTOT and FISCAL DEFICIT (Table 

6) and CAPEX, EDUCATION, HEALTH, WELFARE and FISCAL DEFICIT (Table 7) there 

exists discernible evidence for existence of convergence.4 This result, when combined with the 

results  from  the  model  without  control  variables,  and  our results  from  the catching  up 

regressions give us a clearer picture of the root cause. 
 

Our final results indicate that when relevant control variables are added, there is evidence of 

convergence amongst states of India, especially when the catching up effect is considered. This 

finding points towards the fact that the nature of inequality across states is not structural in 

nature and can be reduced through an increased and efficient public expenditure. However, 

given the sheer magnitude of the problem in a country size of India, achieving the said 

efficiency is difficult, especially in a democracy. 
 
 
 
 
 
 

4 In most cases Hausman tests indicate fixed effect. However, for our data, the results are same in both cases. It is a 
general practice to report results for both types of estimation. Also there is a significant literature which criticizes 
Hausman test. Thus both results are reported. Table 6 and 7 above summarize the estimation results for both fixed 
effect and random effect LLC test after controlling for the exogenous variables 



5. Conclusion  
 
 
 
70 years since independence, eradication of poverty and inequality have been the prime 

objective of every political party that came into power or wanted to come into power. Yet India 

remains the home of one-third of the world’s poor5. As India is aiming at joining the global 

superpowers and shedding the tag of a developing country, there is a pressing need to evaluate 

how successful the country has been in that endeavour. This study examined the performance 

of Indian states in terms of their per capita GDP and whether there is any evidence of growth 

convergence over the years among states. Since independence, the performance of several 

states has consistently been below the national average. The BiMaRU states of Bihar, 

Chhattisgarh, Jharkhand, Madhya Pradesh, Rajasthan and Uttar Pradesh are the poorest and 

home to the majority of the poor living in India. Economic policies of the government since 

independence are aimed at pulling the country and therefore these states and its people out of 

poverty. But the question of whether and how far these policies have been effective always 

remains. The inter-state disparity in per capita income has been an ever-present feature in the 

Indian economy. Although the regional disparity cannot be completely eliminated, policies 

should work towards narrowing down the inter-state differentials in per capita state GDP, 

resulting in a reduction in the disparity. In the absence of relevant control variables, our 

findings from panel unit root tests suggest no evidence of convergence over the whole-time 

period of 1980-17 with all the states are taken together. Interestingly, the pre-liberalization 

period of 1980-92 showed some evidence of convergence among the states, but the post- 

liberalization period of 1992-2017 does not exhibit any convergence. After dividing the post- 

liberalization period into sub-periods of 1992-2003 and 2004-2017 some signature of 

convergence is found, however, the number of states exhibiting any significant convergence 

are less in number than such states in the pre-liberalization period (3 states in 1992-2003 and 

5 states in 2004-2017 vs 6 states I 1980-92). Interestingly, when catching up performance of 

the states are considered and control variables for capital expenditure, development 

expenditure and fiscal deficit are taken into account, we can find significant evidence for 

convergence of state-level per capita GDP across the regions. Only considering the catching 
 
 
 

5 Source: http://www.businesstoday.in/current/economy-politics/india-has-highest-number-of-people-living- 
below-poverty-line-world-bank/story/238085.html 

http://www.businesstoday.in/current/economy-politics/india-has-highest-number-of-people-living-


 

up performance without introducing the control variables shows no such convergence. This 

finding corroborates with the findings of Das, Ghate and Robertson (2015) and point towards 

the fact that the nature of inequality across states is not structural in nature and can be reduced 

through state-specific policy reforms and effective policy executions, increased and efficient 

expenditure on for capital expenditure and development expenditure and addressing the state 

level fiscal deficit. 
 
To conclude, recent evidence corroborates the rising inequality in India. Chancel and Piketty 

(2017) provided empirical evidence that between 1980-2014 top 1% earners captured 22% of 

the total wealth and the top 0.1% received 12% share of total growth compared to the 11% 

share accrued to the bottom 50%. The results are worrying. It does not provide evidence of the 

fact that there has been any convergence in the states’ per capita state GDP. In fact, after 

liberalization,  the  signature of  convergence  among  states  are more damped than before 

liberalization. The clustering of some high-income states raises the question of whether the 

benefits of liberalization has been reaped by a handful of states while the majority of the states 

saw little or no change in their relative position. Also, when we trace convergence after 

controlling for variables such as capital expenditure, fiscal deficit and development 

expenditure – it opens the door for more active policy interventions both at the centre and state 

level. It is the need of the hour to have a closer and critical look at the policies aimed at poverty 

eradication and removal of regional disparity and threat the problem with priority. With rapid 

urbanization and population increase, the economic disparity will only grow, if unchecked in 

the near future, which may lead to catastrophic possibilities. 
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APPENDIX 
 

Table 3. Ranking of Indian States According to Their PCSGDP between 1980-81 and 2016-17 
 

 
State PCSGDP Rank Change in 

Ranking 
Growth  in 
PCSGDP 1980-81 2016-17 1980-81 2016-17 

Andhra 1380 10299 17 12 5 7.46 
Arunachal 1571 7068 11 17 -6 4.50 
Assam 1284 3905 23 25 -2 3.04 
Bihar 917 3807 26 26 0 4.15 
Delhi 4030 36855 1 3 -2 9.15 
Goa 3145 51767 2 2 0 16.46 
Gujarat 1940 17853 7 6 1 9.20 
Haryana 2370 13724 6 7 -1 5.79 
Himachal 1704 9556 10 14 -4 5.61 
JK 1776 5525 8 21 -13 3.11 
Karnataka 1520 11629 13 10 3 7.65 



 
 

Kerala 1508 9291 14 15 -1 6.16 
MP 1358 5848 5 19 -14 4.31 
Maharashtra 2435 19246 16 4 12 7.90 
Manipur 1419 5377 18 22 -4 3.79 
Meghalaya 1361 5556 20 20 0 4.08 
Nagaland 1361 9620 19 13 6 7.07 
Orissa 1314 4719 21 23 -2 3.59 
Pondicherry 2794 18288 3 5 -2 6.55 
Punjab 2674 10452 4 11 -7 3.91 
Rajasthan 1222 6451 25 18 7 5.28 
Sikkim 1571 54519 12 1 11 34.70 
TN 1498 12829 15 9 6 8.56 
Tripura 1307 13148 22 8 14 10.06 
UP 1278 4036 24 24 0 3.16 
WB 1773 9040 9 16 -7 5.10 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table 4. State-wise coefficients for absolute convergence and catching up convergence 
 

 Absolute beta Catching up gamma 
Andhra 0.031* 0.87*** 
Arunachal 0.034 0.98*** 
Assam 0.063*** 1.00*** 
Bihar 0.067** 0.96*** 
Delhi 0.032** - 
Goa 0.041* 0.94*** 
Gujarat 0.04 0.08 
Haryana 0.033 0.95*** 
Himachal 0.034** 0.96*** 
JK 0.059** 0.99*** 
Karnataka 0.025 0.99*** 
Kerala 0.035** 0.85*** 
Maharastra 0.029* 0.68*** 



 
 

Manipur 0.026 1.01*** 
Meghalaya 0.026 1.02*** 
MP 0.060** 0.96*** 
Nagaland 0.042 0.81*** 
Orissa 0.056 0.97*** 
Pondicherry 0.025 0.87*** 
Punjab 0.019 1.03*** 
Rajasthan 0.042 0.89*** 
Sikkim 0.017 0.96*** 
TN 0.024 0.44*** 
Tripura 0.029** 0.91*** 
UP 0.046** 1.01*** 
WB 0.025** 0.99*** 

 
* represents significance at 10% level, ** represents significance at 5% level, *** represents significance at 1% level 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table 5. Conditional BETA with total DEVEX as one of the control variables 
 

 Andhra Assam Bihar Gujarat Haryana Himachal JK 
log(yt) -0.039 0.037 0.208 0.342** 0.033 0.011 0.197** 
log(CAPEX) 0.036 0.063** 0.006 0.001 0.013 0.009 -0.02 
log(DEVEX) -0.028 -0.050* -0.05 -0.124** -0.022 -0.017 0.012 
FD 0 0.000** 0 0 0 0 0.000* 

        
 KA KER MP Maha Manipur Meghalaya Nagaland 
log(yt) 0.216 0.183* 0.058 -0.066 -0.096 0.166 0.106 
log(CAPEX) -0.005 0 0.015 0.022 0.013 -0.008 -0.013 
log(DEVEX) -0.049 -0.075** -0.03 -0.005 0.026 -0.032 0.001 
FD 0.000* 0 0 0 0.000* 0 0 

        
 Orissa Punjab Rajasthan Sikkim Tamilnadu Tripura UP 
log(yt) 0.541*** -0.041 0.320* -0.048 0.01 0.02 0 
log(CAPEX) -0.032 0.015* 0.003 0.014 0.024 -0.032 0.031** 
log(DEVEX) -0.127*** -0.001 -0.105** 0.031 -0.015 0.071* -0.053** 



 
 

FD 0.000** 0 0 0 0 0.000* 0 
   
 WB 
log(yt) 0.062 
log(CAPEX) 0 
log(DEVEX) 0.002 
FD 0 

* represents significance at 10% level, ** represents significance at 5% level, *** represents significance at 1% level 
 
 
 
 

Table 6. Conditional catching up GAMMA with total DEVEX as one of the control variables 
 
 

 Andhra Assam Bihar Gujarat Haryana Himachal 
log(YL - Yi) 0.703*** 0.963*** 0.845*** 0.352*** 0.445*** 0.637*** 
log(CAPEX) -0.008 -0.075 0.057 -0.052 0.029 0.022 
log(DEVEX) 0.072 0.084 -0.002 0.151** 0.043 0.059 
FD2 0 0 0 0 0** 0 

       
 JK KA KER MP Maha Manipur 
log(YL - Yi) 0.858*** 0.859*** 0.597*** 0.249 0.646*** 0.671*** 
log(CAPEX) 0.019 -0.004 -0.011 0.158*** 0.016 0.101** 
log(DEVEX) 0.021 0.031 0.117*** 0.032 0.017 -0.009 
FD 0 0 0 0 0 0 

       
 Meghalaya Nagaland Orissa Punjab Rajasthan Sikkim 
log(YL - Yi) 0.61*** 0.547*** 0.535*** 0.914*** 0.156 0.927*** 
log(CAPEX) 0 0.02 0.075** 0.01 0.132*** -0.038 
log(DEVEX) 0.128* 0.102 0.054* -0.001 0.068 0.038 
FD 0 0 0 0 0 0 

       
 Tamilnadu Tripura UP WB   
log(YL - Yi) 0.856*** 1.183*** 0.864*** 0.82***   
log(CAPEX) -0.008 0.103** 0.034 0.041*   
log(DEVEX) 0.037 -0.165 0.003 -0.008   
FD 0 0 0 0   

* represents significance at 10% level, ** represents significance at 5% level, *** represents significance at 1% level 
 
 
 
 

Table 7. Conditional BETA with disaggregated DEVEX 
 

 Andhra Assam Bihar Gujarat Haryana Himachal 



 
 

log(yt) 0.12 -0.03 0.28** 0.56*** 0.18 0.05 
log(CAPEX) 0 0.02 0 -0.05 -0.01 0 
FD 0 0 0 0 0 0 
log(educ) -0.03** 0 -0.03** -0.08** -0.04** 0 
log(health) 0 0.01 0 -0.04** -0.01 0.01 
log(welfare) 0 0*** -0.01** 0.02 0.01 -0.02** 

       
 JK KA KER MP Maha Manipur 
log(yt) 0.38*** 0.24** 0.07 0.26 0.1 -0.08 
log(CAPEX) -0.04 -0.02 0.01 0 0 0.02* 
FD lakhs 0** 0 0 0 0 0** 
log(educ) 0.02 -0.03** -0.04** 0 -0.04 0.01* 
log(health) -0.03** -0.01 -0.06** -0.06 0* 0 
log(welfare) 0 -0.01 0.02** -0.01 0 0 

       
 Meghalaya Nagaland Orissa Punjab Rajasthan Sikkim 
log(yt) 0.24** 0.14 0.48** 0.07 0.33* 0.07 
log(CAPEX) -0.02 0 -0.08 0 -0.02 0.03 
FD lakhs 0 0 0** 0 0 0 
log(educ) -0.02 -0.05 -0.01 -0.01** -0.05* -0.04 
log(health) -0.04 0.02* 0.02 0 -0.03 -0.03 
log(welfare) 0.01 0 -0.01 0 0 -0.01 

       
 Tamilnadu Tripura UP WB   
log(yt) -0.05 0.19*** 0.16 0.19**   
log(CAPEX) 0.02 -0.01 0.01 -0.02   
FD lakhs 0 0 0 0   
log(educ) 0.01 -0.02 -0.02 -0.02*   
log(health) -0.01 -0.05*** -0.01 -0.01   
log(welfare) 0 0 0 0   

* represents significance at 10% level, ** represents significance at 5% level, *** represents significance at 1% level 
 
 
 
 

Table 8. Conditional catching up GAMMA with disaggregated DEVEX 
 
 

 Andhra Assam Bihar Gujarat Haryana Himachal JK 
log(YL - Yi) 0.71*** 0.91*** 0.69*** 0.49** 0.49*** 0.64*** 0.68*** 
log(CAPEX) 0.04** 0.06 0.11** 0.06 0.03 0.01 0.09** 
FD 0 0 0 0 0 0 0 
log(educ) 0.01 0.01 0.01 -0.02 0.05 0.03 0.05 
log(health) 0.02 -0.05 -0.02 -0.03 0 0.06** -0.06** 



 
 

log(welfare) 0.01 -0.02 0 0.07 0.02 0.02 0 
        
 KA KER MP Maha Manipur Meghalaya Nagaland 
log(YL - Yi) 0.89*** 0.65*** 0.07 0.26 0.63*** 0.66*** 0.58*** 
log(CAPEX) 0.02 0.01 0.18*** 0.02 0.06* 0.02 0.07 
FD lakhs 0 0 0 0.00** 0 0 0 
log(educ) -0.03 0.06* 0.04 -0.05 0.05* 0.07* -0.07 
log(health) 0.02 0.08* 0.07 0.1 0.01 0.07 0.11* 
log(welfare) 0.01 -0.03 -0.03* 0.04** 0.01 -0.01 0.01 

        
 Orissa Punjab Rajasthan Sikkim Tamilnadu Tripura UP 
log(YL - Yi) 0.50*** 0.91*** 0.2 0.92*** 0.89*** 1.00*** 0.84*** 
log(CAPEX) 0.08** 0.01 0.16** 0.04 0.03 0.01 0.03 
FD lakhs 0 0 0 0 0 0 0 
log(educ) 0.03 0.01 0.01 -0.04 -0.04 -0.01 0.03 
log(health) 0.07* 0 0.04 -0.01 0.02 -0.01 -0.01 
log(welfare) 0 -0.02** 0 -0.03 -0.01 0.01 -0.01 

        
 WB       
log(YL - Yi) 0.63***       
log(CAPEX) 0.03*       
FD lakhs 0       
log(educ) 0.04       
log(health) 0.02       
log(welfare) 0       

* represents significance at 10% level, ** represents significance at 5% level, *** represents significance at 1% level 
 

Table 9. Panel Unit Root Test (Levin, Lin and Chu) Including Sub-periods 
 

 1980-2017 1980-1992 1992-2003 2004-2017 1992-2017 
SECTION A 
Andhra Pradesh -0.58 -1.20 -2.71 -2.03 -1.69 
Arunachal 
Pradesh 

 

-1.58 
 

-1.66 
 

-1.84 
 

-1.81 
 

-1.81 

Assam 0.05 -1.58 0.53 -2.59 -1.56 
Bihar 0.05 -0.91 -4.08* -2.04 1.73 
Delhi 0.60 -0.91 -2.83 -2.81 1.73 
Goa -0.68 -1.84 -2.53 -2.03 -1.81 
Gujarat 0.02 -2.79 -2.81 -2.54 -1.25 
Haryana -0.30 -3.28 0.42 -2.16 -1.62 
Himachal 
Pradesh 

 

-0.20 
 

-1.92 
 

-2.79 
 

-1.64 
 

-1.59 



 

Jammu and 
Kashmir 

 

-0.82 
 

-2.55    

Karnataka -0.91 -1.87 -3.98* -1.99 -1.95 
Kerala 0.05 -1.41 -0.32 -4.75** -1.35 
Madhya Pradesh 2.40 -2.82 -2.30 -1.60 -0.56 
Maharashtra 2.63 -2.14 -2.61 -4.36** -1.20 
Manipur -0.61 -5.80*** -3.40 -1.64 -1.68 
Meghalaya 0.24 1.82 -2.21 -1.34 -1.95 
Nagaland -0.02 -4.80** -1.84 -2.13 -1.51 
Orissa -1.28 -4.80** -3.56* -0.62 -1.76 
Pondicherry -1.29 -2.62 -2.01 -3.13 -1.79 
Punjab -0.22 -4.63** -2.01 -1.39 -1.53 
Rajasthan -0.62 -2.97 -3.56 -1.95 -1.51 
Sikkim 2.49 -2.04 -1.73 -2.08 4.06 
Tamil Nadu 0.23 -0.55 -1.73 -4.36** -1.12 
Tripura 1.49 -4.53** -2.11 -0.30 -0.76 
Uttar Pradesh -0.23 -2.11 -2.74 -2.32 -1.45 
West Bengal -0.26 -4.17** -2.73 -4.57** -1.44 
SECTION B 
All States 5.66 -5.99* -3.88* -11.28* 0.19 

 

 
-2.59               -3.65*             -1.78 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

* represents significance at 10% level, ** represents significance at 5% level, *** represents significance at 1% level 


