
















































































































































































































































































































The growth rate of per capita explicit transfers of MIS is 5.11 per cent at the 

beginning of the period 1976-1985, higher than that of HIS and LIS (4.87 % each). 

Therefore, MIS have grown in terms of per capita explicit transfers at the rate of 3.63 

percent in comparison with HIS (2.38 %) and LIS (3.47 %) throughout the period 

1976-2000. The LIS have received more per capita explicit transfers from the Central 

Government. But, the per capita explicit transfers for MIS have grown at the rate of 

3.63 per cent higher than LIS and HIS during 1976-2000. This is contributed by per 

capita discretionary grants and per capita Planning Commission grants at the rates of 

4.1 and 3.26 per cent during that period. 

Similarly, per capita total transfers have grown at the rate of 2.44 per cent for 

MIS in the period 1976-2000. It is contributed by growth in per capita total transfers 

to West Bengal (3.55 %), Karnataka (2.57) and Tamil Nadu (2.23) in this period. 

MoreO\er, the growth rate of per capita total transfers for MIS has grown at about 1 

per cent higher than the LIS and HIS during 1985-2000. 

On the contrary, the extent of growth in per capita implicit transfers has 

declined at the rates of 3.43 per cent for HIS, 2.47 per cent for MIS and 2.03 per cent 

for LIS between the time points 1976-77 to 2000-0 I. This decline is attributable to a 

decrease in growth rate during 1990-2000, which is due to the narrowing down the 

gap between market rates of interest and effective rates of interest in 1990-2000. 

Furthermore, the MIS have experienced a higher growth rate of per capita 

revenue receipts (3.77 %) during the period 1976-2000. Consequently, the growth rate 

in per capita total expenditure' I is higher (3.82 %) for MIS followed than for HIS 

(3.69 %). Thus, at a given tax rate, the MIS and HIS would be able to provide basic 

minimum services like various infrastructure facilities higher than the LIS. This has 

positive impact of higher growth in per capita real income (PCI) for MIS (4.03 %) and 

HIS (3.66 %) as compared to LIS (1.96 %) during the period 1976-2000. It is 

interesting to note that the growth rate of per capita real income of MIS is higher for 

the sub-period 1985-2{)OO (4.96 %)as well as for all the sub-periods (see Table 5.25). 

51 Total expenditure excludes the interest payments, discharge of debt and repayments of loans and 

advances to the Central Government. 
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SECTION III 

5.4.4 Conditional convergence with intergovernmental transfers 

Data on explicit and implicit transfers to states are limited under revenue and 

capital receipts. This precludes any analysis of the federal transfers from the 

viewpoint of revenue (current consumption) expenditure and/or capital (investment) 

expenditure. Thus, for instance, the ultimate impact analysis of the federal transfers is 

purely an empirical question. Section I of this chapter has considered the federal 

transfers as a form of transfer payments to estimate their impact on convergence in 

income. This section treats intergovernmental transfers received by states as a form of 

exogenous public investments in the states. Accordingly, intergovernmental transfers 

are included as a separate explanatory variable in the conditional convergence 

equations (2.23) and (2.24) to estimate its impact among others on differences in 

inter-state growth rates of per capita real income (PC I). 

Importance of federal transfers for expenditure analysis 

Table 5.26 shows the importance of capital expenditure and federal transfers 

in capital expenditure by three categories of states i.e., High Income States (HIS), 

Middle Income States (MIS), and Low Income States (LIS) from 1976-77 to 2000-0 I. 

The importance is highlighted by the ratio of (a) capital expenditure to total 

expenditure, (b) (otal transfers to total expenditure, and (c) total transfers to capital 

expenditure. The ratio of capital expenditure to total expenditure indicates a declining 

trend for all categories of states from 1976-77 to 1996-97 due to higher growth in 

revenue expenditure than that of capital expenditure. However, the decline is more for 

MIS and LIS in comparison with HIS throughout the years. It started increasing 

slowly particularly for HIS since 1996-97. 

The shares of total transfers to total expenditure have declined for the three 

groups of states over the years except 2000-0 I after 1980s. On an average, more than 

50 per cent of federal transfers of LIS has contributed to the total expenditure during 

1976-2000. Further, the share of total transfers to total expenditure has been higher 

than that of capital expenditure to total expenditure for all categories of states. The 

share of total transfers to capital expenditure has been more than 100 per cent 1980s 

onwards, indicating considerable amount of intergovernmental transfers received by 

LIS, MIS, and HIS, except the year 1999-2000 for HIS (72.43 %). Thus, it is 

important to analyse the distributional impact of this considerable amount of 
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intergovernmental transfers on differences in . t . . . III er-state growth and levels of Illcome 
in Indian federation. 

Table 5.26: Select ratios offederal transfers 

Ratio of Capital Expenditure to Total Expenditure (%) 

1976-771980-811985-861990-911995-961996-971997_981998_991999-00 

HIS 30.77 28.90 2409 21.08 17.85 14.39 16.28 16.26 17.97 
MIS 24.41 25.69 1902 14.35 18.71 14.19 15.20 14.89 12.99 
LIS 33.18 

HIS 27.21 

MIS 40.35 

LIS 51.08 

HIS 8844 

MIS 165.32 

LIS 153.93 

33.18 2623 20.44 14.74 15.64 17.88 14.11 14.34 

Ratio of Total Transfers to Total Expenditure (%) 

3141 2929 28.25 20.91 20.24 17.39 1749 13.01 
42.07 43.22 3940 35.96 33.51 34.12 29.39 
5945 61.96 55.57 53.06 52.65 53.75 4604 

Ratio of Total Transfers to Capital Expenditure (%) 

25.64 
40.96 

108.71 121.56 133.99 117.12 140.64 106.81 107.54 72.43 
163.80 227.20 274.46 192.23 236.24 224.47 197.35 197.36 
179.16 236.20 271.86 359.92 336.73 300.56 32617 285.66 

2000-01 

15.57 
13.93 
12.95 

18.81 
28.87 
50.35 

120.83 
207.24 
388.80 

.Yote: Revenue Expenditure excludes Interest Payments: Total Expenditure excludes Interest 
Pm·ments. Discharge of Internal Debts and Repayments or LOllns to Centre; Capital 
Expendlfure excludes Discharge or Internal Debts and Repayments or Loans to Centre; and 
TOfal Tralls(ers include hath Explicit and Implicit Intergovernmental Transfers. 

Suurce: RBI State Finances. various issues. 

Estimation Results 
Table 5.27 presents the results estimated from the equations (2.23, p. 42) and 

(2.24, p. 43) with different set of variables. Six different models (i.e., Model I ... 

. Model 6) have been tried to examine conditional convergence with the presence of 

intergovernmental transfers. The dependent variable is same for all the Model 1 to 6. 

The independent variables like initial per capita real income (PCI) at the beginning of 

the period 1976-2000 and average population growth rate (1976-2000) are same 

across the Model 1 to Model 6. 

The other independent variables used in various models are- Modell: 

average share of private investment in NSDP (%) from 1976-2000 and average share 

of total intergovernmental transfers in NSDP (%) from 1976-2000; Model 2: average 

per capita private investment (in Rs.) from 1976-2000 and average per capita total 

intergovernmental transfers from 1976-2000; Model 3: trend growth rate of per capita 

private investment from 1976-2000 and trend growth rate of per capita total 

intergovernmental transfers from 1976-2000; Model 4: average share of private 

investment in NSDP (%) from 1976-2000, average share of total intergovernmental 

transfers in NSDP (%) from 1976-2000 and human capita index at the beginning of 
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the period 1976-2000 as state variable' M d I 5 , 0 e : average per capita private investment 

(in Rs.) from 1976-2000 average . . , per capIta total mtergovernmental transfers from 

1976-2000 and human capital index at the beg,'n' f th . d mng 0 e peno 1976-2000 as state 

variable: and Model 6: trend growth rate of per capita private investment from 1976-

2000. trend growth rate of per capita total intergovernmental transfers from 1976-

2000 and human capital index at the beginning of the period 1976-2000 as state 

variable. 

Table 5.27: Test for conditional convergence with federal transfers: 1976-2000 

Dependent Variable: Trcnd growth rate of per capita real income 

Variable, Model 1 Model 2 Model 3 Model4 Model 5 
0.4019 0.1594 -0.335 0,407 0.1587 

Comtant (6.13)* (2.51)** (-3.06)** (5.59)* (2,45)* 
-0.0376 -00236 0.0338 -0.037 -0.025 

Inilial Income (-7.0)* (-2.64)** (2.86)*' (-6.77)* (-2,43)" 
-0.0019 00196 0.0677 -0.002 0.019 
(-0.29) (3,49)* (2.66)** (-0.3) (3.33)* 
-0.0181 -0.0009 -0007 -0.021 0.002 
(-3.16)** (-0.11) (-108) (-2.37)" (0.11) 
-0.0536 -0.0126 0.082 -0.055 -0.012 

Population gro\\1h 

Intergo\'emmental transfers (-559)* (-1.21) (1,47) (-5.09)* (-1.08) 

Human capilal 

Implied ~ 

Implied a 

Implied i. 

R2 

Adjusted R2 
F-Ie" 

0.0971 0.0349 

-0.0520 0,4534 

0.8249 

0.7471 

10.603 

2.2992 

-00248 

1.0525 

0.6078 
0,4335 

3,4877 

1.5322 

-0.004 0.004 
(-0.5) (0,41) 

0.094 0.037 

-0.055 0.440 

-0.122 0.093 

0.902 0.826 

0.841 0.718 

14.81 7.600 

1.910 2.320 

Model 6 
-026 
( -2.32)** 
0.022 
(1.75 ) 
0.064 
(2,4 )** 
0.008 
(0.57) 
0.069 
( 1,42) 
0.027 
(1.79)*** 

-0.018 

1.035 
0.044 

0.67 
0,46 

3.29 

1.69 

Note: PC I = per capili1 real illcome. t-values are givell ill Ihe parentheses. * **, alld *** 
refer to sigllificance at I, 5, alld 10 per cellt level respectively. 

D-W 

0.9011 

0.8572 

20.502 

1.9933 

Sources. Estimated by usillg equations (2.23) alld (2.24). 

In Model I and 2, the sign of estimated coefficient of federal transfers is 

negative. However, this coefficient is significant for only Model I. This implies the 

inverse relationship between the trend growth rate of per capita real income and 

federal transfers. This result is unexpected as it is contrary to providing more 

intergovernmental transfers in favour of LIS to reduce the income disparities across 

the states. 

52 Private inveslment from 1976-2000 is obtained by adding credits extended by SCBe from 1976-
2000 with assistance given by AFls from 1981-2000. Hence, credits from 1976-77 to 1980-81 only 
constitute Ihe private investmCni for the period 1976-1980 due to lack of AFls data. 
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In Model 3, the expected positive coefficient of trend growth rate of per capita 

intergovernmental transfers is obtained At the same t' th ffi . f" . I . lme, e coe lClent 0 lmtla 

levels of per capita real income is positive and si!,'Ilificant. This may be interpreted as 

a case for increasing returns to capital and offer support for the endogenous !,'Towth 

theory (Romer, 1986, 1990; Lucas, 1988, 2002). However, the sign and magnitudes of 

these estimated coefficients of initial levels of per capita real income are sensitive to 

the measurement and specification of other variables included in the estimations. 

Inclusion of human capital53 as a separate variable in Model 4, 5, and 6 does 

not cause remarkable changes in the sign of the coefficients of intergovernmental 

\·ariables. This coefticient is negative in Model 4 and 5, while it is positive in Model 

6. These models can be interpreted as same way as in Model I, 2 and 3 as mentioned 

earlier. Only Model 4 shows statistically significant coefficient implying the same 

negative relationship between the trend growth rate of per capita real income and rate 

of intergovernmental transfers. But, the coefficient of human capital is negative 

though not sih'Ili ticant, which is unexpected. Therefore, inclusion of federal transfers 

as a separate variable in conditional convergence equation (2.23, p. 42) and (2.24, p. 

43) has encountered the problems cited above. 

Thus, in order to explore the possibility of balanced regional growth of income 

and productivity across the 14 major states of India federation from 1976-2000 

through the analysis of conditional convergence, intergovernmental transfers are 

captured by adding these to private investment to arrive at total investment. 

Estimation results of alternative framework 

With the introduction and specification of alternative measurements of total 

il1\'estment variabk the conditional convergence regression equations (2.23) and 

(2.24) arc estimated. Table 5.28 presents these estimation results for six different 

models viz., Model 5.1 to 5.6. These are estimated as follows: The dependent 

variable, trend !,'Towth rate of PCI is same for all the Model 5.1 to 5.6. yo = per capita 

income at the beginning of the period 1976-2000, n = population growth rate keeping 

g and ;; (g + 0 =0.07) constant across the states, h = human capital index. The 

alternative variables for total investment used in various models are-- Model 5.1 and 

53 For human capital variable, human capital index is construcled?y taking literacy rale and age­
specific enrolment ratios for educational attainments,. and levels of lite expectancy at bIrth and mfant 
mortality rate at age I for health attainmenls. For detatls see AppendIX S.AI. 
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5.2: s = average share of total invest t ( . . men pnvate + total Intergovernmental transfers) 

in NSDP (%) during the period 1976-2000' M dIS 3 , 0 e . and 5.4: 5 = trend growth rate 

of per capita total investment in the period 1976-2000' M d 1 -. . ' a e 5.5 and 5.6: 5- average 

per capita total Investment between the time points 1976-2000. Model 5.1,5.3 and 5.5 

are estimated in the fonn of equation (2 23) h'l M diS . ,w leo e .2, 5.4 and 5.6 are 

estimated by using equation (2.24). 

Table 5.28: Conditional convergence with intergovernmental transfers: 1976-
2000 

Dependent Variable: Trend growth rate of per capita real income 
Variables Model 5.1 Model 5.2 Model 5.3 Model 5.4 Model 5.5 Model 5.6 

-0.0993 -0.0600 -0.1514 -0.1094 0.0220 0.0373 
C (-0.99) ( -0.52) (-2.08)**- (-1.19) (0.26) (0.43) 

0.0044 -0.0033 0.0141 0.0059 -00268 -0.0293 
In j'n) (0.43) (-0.27) (1.73) (0.49) (-2.18)*** (-2.25)*** 

0.0238 0.0202 0.0711 0.0655 0.0298 0.0275 
In (s) (2.34)** (1.94 ) (3.44)* (2.98)** (3.38)* (3.18)*-

-0.0008 0.0119 -00084 0.0044 -00010 0.0070 
In(n+g+b) (-0.08) (0.56) (-125 ) (0.28) (0.10) (0.46) 

0.0250 0.0223 0.0152 
In(h) ( 1.2) ( 1.19) (U5) 

R' 0.4312 0.4875 0.6383 0.6845 0.6549 0.6749 

Implied 0 -0.0042 0.0035 -00122 -0.0055 0.0430 0.0505 

Implied (J. 1.2267 0.8582 1.2481 1.0995 0.5264 0.4845 

Implied i. 0.0035 -0.0022 0.0079 

Half life -165.5331 198.7851 -56.9441 -125.0808 16.1051 13.7226 

O-W 2.0500 2.2500 1.6000 1.8800 1.7000 1.8700 

F-test 2.5200 2.1300 5.8800 4.8800 6.3200 4.6700 

Note: Figures ill the parelllheses are t-values. *, **. alld *** refer to significance at 1, 5. and 
10 per cent level respectively. 

Source. Estimated br using equations (2.23) and (2.24). 

Keeping the initial levels of per capita real income (PC I), population growth 

rate constant and without including human capital variable, Models 5.1, 5.3, and 5.5 

show that the coefficients of total investment variables [In(s)] are positive and 

statistically significant from zero during the period 1976-2000. Thc coefficients of 

population l,'Towth rate [In(n+g+oJ] are all exhibited expected signs (i.e., negative) 

hut not significant even at conventional levels of significance. The coefficient of 

lnil1al levels of per capita real income [In(l'o)] is significantly negative only in Model 

5.5. This shows the evidence for conditional convergence after controlling for per 

capita total investment and population growth rate. This is an indication of 

diminishing returns to capital. Other things being equal, lower the initial levels of per 

capita real income; higher will be the trend growth rates. Similarly, every one-
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percentage point increase in per capita total inve t t '11 I d h s men WI ea to t e trend growth 

rate of per capita real income by 0.0298 per cent during the period 1976-2000. This 

Model 5.5 indicates that the two variables-per ca't ttl' d ... I pi a 0 a mvestment an mltia 

le\'e!s of per capita real income-together explain around 55 per cent (Adjusted R-

square = 0.55) \'ariations in the trend gro th t f . . w ra es 0 per capita real mcome across the 

14 major states during the period 1976-2000. The positive coefficients of initial levels 

of per capita real income in the Models 5.1 and 5.3 are not significant. These positive 

coefficients are poor evidence of increasing returns to scale. Thercfore, conditional 

convergence or divergence is sensitive to the alternative measurements of total 

inYestment \ariable such as total investment rate, trend growth rate of total investment 

and per capita total investment. Nonetheless, all these investment variables have the 

expected and signi ticant sih'TlS. 

Considering Model 5.5, the speed of conditional p-convergence retrieved from 

the coefticient of In(I'{)) is estimated at 4.3 per cent per year. A state will take around 

16 years to close the half way gap between the initial levels of per capita real income 

and Its steady state le\els. Capital share in the state income is found to be around 53 

per cent and population share (labour) is 47 per cent. This estimation of capital share 

is also sensiti\e to how the total investment variables are measured as well as 

accounted for capturing all aspects of in\'estment made in the state. 

Further. Illclusi()n of hum,m capital has increased the explanatory power of the 

~10del 5.~. 5...l. and 5.6 as indicated by R-square \'alues. The R-square value of Model 

5...l IS marginally higher (0.684) in comparison with Model 5.6 (0.675). The 

coetlicients of total Ill\estment variables and human capital are positive, while these 

are positive: it shows unexpected sign for population growth rate in these Models. 

However, none of the coefticients. except trend growth rate of per capita total 

in\'estment, is statistically sih'Tliticant in the Model 5.4. On the other hand, the 

coetticients (If initial levels of PCI and per capita total investment are significant in 

the Model 5.6. The inclusion of human capital in the Model 5.6 has reduced the 

growth elasticity from 0.0298 to 0.0275 per cent due to per capita total investment. At 

the same time, the mah'Tlitude of coefficient of initial levels of PCI has increased from 

-(J.0268 to -0.0293. This implies diminishing returns to broad view of physical and 

human capital. The resultant speed of conditional p-convergence increases from 4.3 to 

5 per cent per year and it will take around 14 years to close the half way gap between 
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a state's initial levels of PCI and its steady state values. The share of capital in the 

state income in Model 5.6 is equal to 48 per cent. Since the coefficient of human 

capital is not statistically significant, its share in the state income is seen to be 

negligible. Despite this. Model 5.6 is plausible on basis of qualitative criteria as 

explained abow. This shows that the variable. per capita total investment that 

captures intergovernmental transfers is considered to be better than that of the ratio of 

intergovernmental transfers to NSDP and trend growth rate of per capita total 

inyt'stment. 

Accordingly. initial levels of per capita real income, per capita total 

investment. population !,'Towth and human capital are controlled for to estimate the 

speed of conditional p-convergence for different sub-periods. On the basis of 

conditional convcrgence. differences in inter-state growth ratcs across 14 major states 

are explained due to intergovernmental transfers besides other variables. For this 

purpose. the total time period 1976-2000 has been divided into six sub-periods like 

1976-2000. 1980-2000. 1980-1990, 1990-2000, 1976-85, and 1985-2000 as presented 

in Table 5.29. Human capital index is used as a stock variable at the beginning of each 

sub-period. But. all other variables are same as in Table 5.28. 

Table 5.29 offers evidence for conditional convergence during the period 

1976-2000 and 1985-2000 as retrieved from the negative and significant coefficients 

of initial levels of per capita real income (PCl) out of those six sub-periods. It is 

interesting to note that the speed of conditional p-convergence during 1985-2000, 

5.97 per cent per year is more than that of the total period 1976-2000 (5 %). The R­

square value (0.75) and F-statistics (6. 87) are also higher for the period 1985-2000 

than for 1976-2000. Although the coefficients of initial levels of per capita real 

income and per capita total investment are statistically sil:,'11ificant in both the periods, 

the (;()cfticient of population l:,'Towth rate is negative that is, in expected line in the 

period 1985-2000 in (;omparison with 1976-2000. All the variables have expected 

signs during 1985-2000. Nevertheless. the coefficients of population growth rate 

[In(II''"g+o)] and human In(lI) are not statistically significant. 
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Table 5.29: Conditional convergence by b . su - perIods 

Variables 

c 

In (s) 

In(n+g+b) 

In(h) 
R2 

Dependent variable: Trend h'fOwth rate of real per capita income 

0.0373 -0.0238 0.0467 -0.2724 0.2985 -00739 
(0.43) (-0.16) (0.80) (-1.54) (15) (-0.46) 
-0.0293 -0.0309 -0.0055 -0.0150 .0.0179 
(.225)*" (1.77) -0.0394 

(-0.70) (·0.63) (-0.46) (-1.87)**' 
0.0275 0.0315 0.0128 0.0337 0.0049 0.0402 
(3.18)" (4.88)' (1.94)*" (2.73)" (0.17) (3.24)' 
00070 0.0004 0.0032 ·00296 0.0484 -0.0043 

1976-2000 1980-2000 1980-1990 1990-2000 1976-1985 1985-2000 

(0.46) (0.20) (0.16) (.1.22) (1.06) (-0.18) 
0.0152 0.0205 ·00142 0.0119 0.0079 0.0300 
(1.15) (1.06) (-0.66) (0.44) (0.27) (1.3) 

0.6749 0.7496 0.3566 0.7475 0.1857 0.7510 
Adjusted R2 0.5305 0.6384 0.0707 0.6353 -0.1762 0.6404 

Implied [3 0.0505 0.0195 0.0597 0.0482 00056 0.0163 
Implied a 0.4845 0.5041 07012 0.6920 0.2164 0.5047 
Implied i. 0.2684 0.3462 0.3769 0.3291 -0.7749 0.2435 
Half life 1372 3550 11.610 14.37 123.13 42.62 
D-W 1.8700 18200 1.9500 1.5500 1.8700 1.8400 

F-test 4.6700 67300 1.3400 6.6600 0.5100 6.8700 
Sot,,: S ll\'''l"llgt! per capita tOlal investment during the sub-period; h = IlUmUlI capita index 
(hc/) III 1976jor the period 1976-1985, 1976-2000; h= hei in 1981 for 1980-2000, 1980-
1990; h= hei ill 1991 for 1990-:!000; and h = hci in 1986/or 1985-2000. Other mriables are 
same as def/II':'! in Table 5. 27. Figllres in the parentheses are t-values. *, **, alld *** refer to 
significance at I. 5. and /0 per cent level respective~r. . 

Source: Estill/atcd hI' using eql/ation 12.24). 

The rate of conditional p-convergence is estima~ed 5 and 5.97 per cent per 

year during 1970-2000 and 1985-2000. respectively. Accordingly. a state will take 14 

and 12 years to close the half way gap between the initial position and steady-state 

pOSItion (If per capita real income during the transitional dynamics. The liberalisation 

process started during mid-1980s has contributed to the difterential growth 

performam:e across the states since the relatively better off states have been able to 

reap the benefits of h'fOwth process due to their ability to avail infrastructure facilities 

as compared to LIS. It may be expected that the free flow of capital and labour within 

a country may mO\'e to those areas where they earn high rate of returns. During the 

period 19S5-2000. the increasing growth rates of per capita private investment of 5.39 

Ii Ir H IS and 5 per cent for MIS, have resulted in a high h'fOwth performance of per 

capita rcal income at the rates of 4.41 per cent for HIS and 4.96 per cent for MIS (see, 

Tahle 5.25). These have in fact, contributed to the divergence phenomenon in per 

capita income growth during the same period. Therefore, after mid-1980s the better 

off states have experienced better growth performance as compared to LIS since the 
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nature and extent of private investment depends on the spread of availability of better 

infrastructure facilities. 

Table 5.30 presents the estimations results of equation (2.24) by using the 

same set of variables as provided in Table 2.29 along with private investment (i.e., 

excluding the intergovernmental transfers from total investment). All statistics (R­

Squares. F-values. t-values) show an improvement in Table 5.30 than that of Table 

5.29. Once the intergovernmental transfers are taken out from total investment, then 

the coefficients of all explanatory variables such as initial levels of PC I, population 

h'TOwth rate and human capital except the per capita private investment, are higher for 

Table 5.30 than that of Table 5.29. But, the coefficient of per capita total investment 

(that captures intergo\'ernmental transfers) as given in Table 5.30 is higher than that 

of per capita private imestment as given in Table 5.29 for all sub-periods. These 

\anabks. per capita total investment and per capita private investment have different 

impacts on the coefficients of initial levels of PCI. Therefore, the rates of conditional 

~-con\ergence retrieved from the coefficient of initial levels of per capita real income 

are estimated at 5.6 per cent for 1976-2000 and 7.35 per cent per year for 1985-2000 

due to priYate in\cstmcnt. These estimates are higher in contrast to the rates of 

I:lmditional ~-con\ergence of 5 and 5.97 per cent after accounting for 

intergovernmental transfers dunng the same periods as shown in Table 5.29. 

lSI 



Table 5.30: Conditional convergence with t' t 
ou In ergoveromental transfers 

Variables 

c 

Ln (Yo) 

Ln (s) 

Ln(n+g+b) 

Ln(h) 
R2 

Adjusted R2 

Implied ~ 

Implied C1 

Dependent variable' Tre d h . . n growt rate of per capIta real income 

1976-2000 1980-2000 1980-1990 1990-2000 1976-1985 19852000 
o 1176 0.0779 0.0834 -0.0821 
(1.84)"* (0.76) (1.53) (-0.48) f/::)6 fo

O
;:)7 

-00309 -0.0336 -00058 -00274 -0.0136 -0.0445 
(-3.59)* (-2.82)** (-0.78) (-1.27) (-0.54) (-2.8)** 
0.0226 0.0266 0.0109 0.0323 00010 0.0349 
(482)* (5.89)* (2.46)'* (3.41) (0.06) (4.52)* 
0.0051 -00012 0.0001 -0.0226 0.0480 -0.0034 
(048) (-0.D7) (0008) (-097) (0.99) (-0.17) 
0.0072 00100 -0.0216 0.0036 00097 0.0171 
(074) (0670 (-1.14) (0.26) (0.26) (1.01) 
0.8114 08589 0.4643 0.8306 0.1838 0.8563 
07276 
0.0563 
0.4222 

07962 
00558 
04416 

02263 
00060 
0.6525 

0.7553 -0.1789 0.7924 
0.0320 0.0145 0.0735 
0.5417 00687 0.4394 

Implied i. 0.1340 01654 -1.2919 0.0604 0.6623 0.2149 
Half life 12.3226 12.4319 115.5357 21.6824 47.8097 94285 
O-W 20603 19330 2.1924 1.5948 1.8749 1.9154 
F-test 9.6800 137000 1.9500 11.0000 0.5000 13.400 
Sole. All \·aria"":.I' used ill Ihis rable 5.30 are same as Ihal of'Tabie 5.29 excepl s = per 
capila pri\'(lf(' ill\'eslm('111 lJ\'eraged over Ihe years in each sub-period. I-vailles {Ire given in 
Ihe pUI'<!lIlh.:s.:s . .. **. <llId *** r.:/er 10 significance al 1. 5. alld 10 per cenl level respeclively. 

S(lfIrce. ESlimaled h,' usillg e'luulion (2.24). 

Conditional ~-convergence is consistent with the sigma divergence. Sigma 

divergence relates to increasing dispersion in per capita real income across the states 

over time. Thus. the higher the speed of conditional ~-convergence implies higher 

le\el of inequality in growth and hence. levels of income across the states. It is 

because higher the saving (investment) rate. and lower the population growth rate; 

higher will be the l:,'Towth of income when other things being equal. Similarly, higher 

the population growth and lower the saving rate; lower will be the growth of income. 

As better off states have higher per capita total investment (rate) and lower population 

l:,'Towth rate than that of LIS states, they have been l:,'Towing faster in tenns of per 

capita real income. Without taking into account the intergovernmental transfers (or 

public investment component assumed in the analysis), the shares of private 

investment in NSDP (state income) (assumed as private investment rate) for HIS, 

M IS. and LIS categories of states are equal to 21, 18, and 7 per cent in 1976-77 to 48, 

32, and 19 per cent in 2000-0 I, respectively. This higher private investment rate in 

HIS and MIS may be subject to diminishing returns to capital during their transitional 

dynamics as retlected from the high coefficient of initial levels of per capita real 
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income. Other things being equal thO h . . , IS may cause t e mverse relatlOnship between the 

initial levels of per capita real income and l'tS tf d h en growt rates across the states 

implying conditional ~-convergence Thus the speed f d" I ~ ., 0 con ItlOna }-'-con vergence 

retrieved is found to be more (7.35 %) during the period 1985-2000. It will take 

around 10 years for a state to close the half way gap between the initial levels of per 

capita real income and its steady state levels of per capita real income during the 

transitional dynamics. Higher speed of conditional convergence indicates that the 

Indian states are close to their steady states. 

Once we take into account intergovernmental transfers, the extent of total 

investment figures in the better off states may be reduced. It is because of the size of 

intergo\'ernmental transfers in absolute and per capita tenns are relatively more for 

LIS in comparison with the better off states (HIS and MIS), the volume of total 

inwstment has rose for the LIS given the nature and extent of private investment 

across the states at a point of time. But then these intergovernmental transfers are not 

adequate (enough to offset their fiscal and cost disabilities) to increase the per capita 

total investment in a poor state for the two basic reasons- (a) the share of private 

investment in NSDP is more for HIS and MIS as compared to LIS; and (b) the 

population growth rate is higher for LIS. Thus, even if the nature and extent of 

intergovernmental transfers provided to poor states (LIS) may increase the total 

im'estment in per capita tenns. these are only marginal increase over the HIS and 

\IIS. Therefore, the per capita total investment (intergovernmental transfers + private 

im'estment) is more for relatively better off states due to considerable volume of 

private investment made in those states. Nonetheless, the extent of variations in pcr 

capita total investment (CV=48 %)is less the variations in per capita private 

im'estment (CV=62.76 OlD) across the 14 major states during 1976-2000. Thus, after 

accounting for the intergovernmental transfers, the inclusion of per capita total 

investment variable has made the negative coefficient of initial levels of PCI lower in 

comparison to per capita private investment. The rate of conditional ~-eonvergence 

(5.97 %J after accounting for intergovernmental transfers is lower than the speed of 

convergence (7.35 0;;,) due to private investment alone in the period 1985-2000. Of 

course, there is marginal variation on these rates of conditional ~-convergence. 

Hence, inclusion of per capita total investment as a separate variable in the 
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conditional convergence equation (2 24) ed h fl_ . r uces t e extent of conditional I-' 

convergence, indicating the inter-state disparities in income growth to be smaller. 

Human capital and economic growth is positively related. Table 5.30 shows 

that the coefficients of human capital are positive for all sub-periods except for the 

period 1980-90 (i.e .. -0.0216). But none of coefficients of In(h) is statistically 

signitlcant. Since the ranks of absolute values of HeI of relatively better off states are 

higher than the LIS; the positive relationship of human capital index and growth rate 

of real income is observed. On the contrary, as the growth rates of HeI for LIS are 

more than that of better otf states, the positive relation of HeI is not strong enough to 

intluence the trend growth rate of per capita real income. The correlation between 

human capita index and per capita total investment across 14 major states is found to 

be 0.67 per cent during the period 1976-2000. The output indicators of human capital 

like literacy rate. age-specitic enrolment ratios, infant m0l1ality rate and levels of life 

expectancy at hirth etc. depend on the total investment made in social sector in 

different states. This may be due to the fact that the better off states could be able to 

spend more on these social sectors than that of LIS that have resulted in positive 

relationship between total investment and human capital. 

:\ow the equation (2.23) is estimated with per capita investment and 

population growth rate without including initial level of per capita real income. This 

estimation result is presented in Table 5.31. The variables, per capita total investment 

and population growth rate together explain almost more than 50 to 73 per cent 

variations in the trend h'Towth rate of per capita income across 14 major states across 

different time periods except the periods 1980-90 and 1976-85. 

Most importantly, the above regression results presented in Table 5.31, do not 

take into account the state-specific effects. Total investment may flow to those areas 

where there is better economic environment to earn high rate of returns, and hence, 

may capture the state specific effects. In order to determine the impact of state­

specitic effects, the equation (2.23) is estimated with total investment rate, population 

growth rate and LIS dummy variable54 The estimation result is given in Table 5.32. 

With this introduction of dummy variable that captures these state-specific effects 

( 1) ' BI MP OR RJ and UP and zero (0) otherwise in the sample of 14 
54 US dummy assumes one lor , , , 
major states. 
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through the intercept term' the explanato f' h ' . ry power 0 t e model has increased from 33 
to 39 per cent during 1980-1990 and 67 to 84 . h . per cent In t e penod 1990-2000. 

Table 5.31: Impact of investment and pop I t' h u a IOn growt on growth of income 

Dependent \'ariables: Trend growth rate of per capita real income 
Variables 19762000 1980-2000 1980-1990 1990-2000 1976-·-19-8-5c..:.:..:1-=-98-5--2-0-0-0-

-0.1263 -0.2231 0.0192 -03661 0.2021 
(-324)** (-4.95)* (OA3) (-5.13)* (1.63) (?/;;)~ 
(03·00105)~* 030209 0.0064 00285 -0.0037 0.0'270 

c 

Ln (s) . ( .94)* (2.31)*** (5.11)* (0.33) (4.01)* 

Ln(n+g+i'i) (-010092 -0023*~- 0.0089 -00412 0.0385 -00332 
- A7) (2.92) (0.85) (-3.38)* (1AO) (-3.00)** 

R' 0.5144 0.6401 0.2874 0.7337 0.1709 0.6398 
Adjusted R2 OA262 0.5747 0.1578 0.6853 0.0201 0.5743 

D-W 1.7600 1.0700 2.0400 1.3300 1.9700 1.1000 

F-test 5.8200 9.7800 2.2200 15.1300 1.1300 9.7600 
.\"ole: 5 average per capita lotal ill vestment. alld n population growlh rate during the sub­
period I-values are gn'en ill Ihe parentheses * ** alld *** re"e' I ';1: t 1 5 d ." j r 0 slgnZjICl1nCe a , ,an 
1 () per cellt Il!vel respecrive(I·. 

501/l'C1!: ESlimated hI' using equatioll (2.23). 

Table 5.32: Impact of regional dummies on growth of income 

Dependent \'ariable: Trend growth rates of per capita real income 

Variables 1980-2000 1980-1990 1990-2000 1985-2000 
-0.1644 -0.0480 0.0267 0.0667 -0.2411 -0.1179 -0.2205 -0.079 

C (-4.83)* (-1 A4) (064) ( 1.00) (-4.24)* (-3.73)* (-4.5)* (-1.64) 

0.0438 0.0156 0.0152 0.0052 0,0479 0.0192 0.0519 0.0180 
Ln (5) (3.67)* (3.11)* (226)*** (0.51) (3.65)* (264 )** (3.96)* (2.52)** 

-00081 -0.0070 0.0128 0.0130 -0.0223 -00206 -0.0142 -00131 
Ln(n+g+i'i) (-001) (-1.54) (1.24 ) (1.21 ) (-1.54) (-2.87)" (-0.96) (-2.35)*** 

-0.0183 -00051 -00248 -00246 

Dummy (-3.25)* (-1.16) (-3.74)* ( -2.89)** 

R2 0.6707 0.8264 0.3319 0.3962 0.6679 0.8441 0.6334 0.8029 

Adjusted R2 06108 0.7743 0.2104 0.2150 0.6076 0.7973 0.5668 0.7437 

D-W 1.5800 1.8100 1.8300 20300 1.8000 2.2700 1.7500 1.7500 

F-test 11.2000 15.8600 2.7318 2.1800 11.0000 18.0400 9.5000 13.570 

Sole: 1'= average shlire uf total ill\'(!stmelll ill N5DP (%), and II - population growth rate 

during thl! sub-paiod I-valuf!s are given in the parentheses. * ** and *** rej;:r to 

I"ignijicance at 1. 5. Will JIJ pa cenl level respeclivel),. 

Source: Estimated hI' using equation (2.23). 

Table 5.32 shows that the coefficients of average total investment rate and 

average populatior. b'l'owth rate and Dummy variables are statistically significant 

during the period 1990-2000 and 1985-2000. While the first two coefficients indicate 

thc positive and negative relationship with trend growth rate of per capita real income 

in the predicted lines. the negative coefficients of Dummy variable indicate that the 
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LIS have not reaped the benefits from th I'b I" . 
e 1 era lsatlOn ot Indian economy alier the 

mid-1980s. Therefore, with the introduction of LIS D . . . , . 
ummy. after the hherahsatlOn. 

the elasticity of growth of income d t . 
ue 0 average total Invcstment ratc. a\'erage 

population growth rate have been equal to 0.0 i 92 and -0.02 per cent in 1990-2000; 

and 0.018 and -0.0131 per cent during 1985-2000. Total imestment rate and 

population growth rate along with LIS Dummy have explained around 80 and 74 per 

cent (as indicated by Adjusted R-square values) variations in trend growth rates of per 

capita real income across the 14 major states during these periods. Moreover. the 

elasticity coefficients of total investment rate and population 6'fowth rate (0.019 and _ 

0.02 %) and R-squares values (80 %) during 1990-2000 are relatively higher than that 

of the period 1985-2000. This implies that although economic liberalisation process 

started slowly during mid-1980s, the reforms process has gained the momentum 

during 1990s in Indian economy. This has further, benefited the better off states more 

leaving the LIS lagging behind. 

5.5 Summary 

This chapter has linked the intergovernmental transfers and convergence 

across 14 major states of Indian federation to explain the regional disparities in 

income from 1976-77 to 2000-01. In the first section, the significance of the federal 

transfers to different states, the volume of explicit transfers (tax devolution + grants) 

from the central government, and implicit (invisible) transfers due to states' 

borrowing from the Central Government and banking system are quantified. Despite 

the redistribution of explicit transfers among 14 major states, progressivity of total 

transfers is reduced due to significant regressive nature of implicit transfers from 

1985-86 to 1994-95. Further, this greater amount of intergovernmental transfers to 

LIS does not enable them to grow more rapidly in per capita real state disposable 

Income. It is rather MIS, which have been the greater beneficiaries of 

intergovernmental transfers. due to existing mechanism of transfers system in Indian 

federation, as seen through their higher per capita growth rates throughout the pcriod 

1976-2000. 

In the second section, ~- and cr-convergence (or divergence) in per capita real 

state disposable income have been estimated. Assuming both explicit and implicit 

intergovernmental transfers meant for income-equalisation components. the analysis 

of convergence within the neoclassical growth paradigm shows that there is neither ~-
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convergence nor ~-divergence in variou f·· s measures 0 Income In per capita terms (i.e., 

PCI or SDls) at 1993-94 prices across the states in the period 1976-77 to 2000-0 I 

except the sub-period 1980-1990 During the . d 1980 90 A d· . . peno -, fJ- Ivergence IS 

observed in SDI6 due to the larger size and impact of implicit transfers for HIS. But, 

the negative convergence coefficients AS indicate the tend f'd· . h ' fJ ency 0 Ivergence In t ese 

measures of income during all the sub-periods except 1976-1985. However, if the 

disaggregate components of intergovernmental transfers are added to NSDP, the 

magnitudes of ~-divergence coefficients of SDis tend to have slightly reduced almost 

all the sub-periods indicating the inadequate flow of transfers to LIS to catch up the 

standards of living of better off states in terms of per capita real state disposable 

Income. 

The evidence of sigma (cr) divergence in per capita real income (PCI) and per 

capita real state disposable income [SDIs (SDII .... SOI7)] also give similar results as 

absolute W) divergence in all the measures of disposable income along with PCI in all 

the sub-periods. Even if the size of explicit intergovernmental transfers is found to be 

more for LIS, it is the MIS that have grown at a higher rate not only in per capita total 

transfers, in per capita revenue receipts and in per capita total expenditure but also in 

per capita real income throughout the period 1976-2000. Despite the LIS having 

grown at a slower rate in per capita transfers variables and per capita real income, the 

insignificant nature of ~-convergence/divergence coefficients throughout the periods 

indicate the absence of convergence or divergence across the states. 

In the third section, intergovernmental transfers are treated as an exogenous 

investment. Its impact on the differences in inter-state growth and levels of per capita 

real income is estimated through the implication of conditional convergence with 

various alternative specifications of variables. The speed of conditional ~­

convergence is sensitive to the measurements of alternative variables and so are the 

estimated half-life periods, share capital (a) and labour (population) (I-a) in the state 

income. The same variables with different measurements will alter the elasticity 

coefficients of all the variables. 

Controlling for total investment rate (that captures intergovernmental 

transfers) along with population growth, human capital and initial per capita real 

income, the speed of conditional p-convergence is 5 per cent for 1976-2000 and 5.97 
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per cent for 1985-2000. These speeds of condiditional (3-convergence are lower than 

that of controlling private investment (i.e., without intergovernmental transfers) other 

variables being equal. (5.6 % for 1976-2000 and 7.35 % for 1985-2000). This 

indicates that the extent of differences in trend growth rates of per capita real income 

across Indian states has been reduced, since conditional convergence is consistent 

with sigma divergence. 

Although human capital and population growth rate have shown the expected 

si 1:,'l1S , the magnitudes of coefficients are not significant in most of the cases. This 

implies the poor influence of these variables on the growth of income. Only initial 

income per capita and total investment rate only explain around 50 to 84 per cent 

variations in the growth of per capita income during various sub-periods. But using 

LIS Dummy, per capita total investment and population growth rate further, have 

observed to explain the variations in growth rates from 74 to 80 per cent across the 

states during 1985-2000. This shows that the better off states have reaped the benefits 

of growth process due to their availability of socio-economic infrastructure. 

Therefore, despite the LIS receiving considerable amounts of intergovernmental 

transfers in comparison with better off states, the higher growth rates of both private 

investment as well as intergovernmental transfers in better off states have resulted in 

the conditional (3-convergence and sigma divergence during the period 1976-2000. 

This implies that the inequalities in per capita real income and in growth across 

major states have further increased after mid-1980s, that is, liberalisation era. 
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Appendix S.AI: Construction of human capital index (HCI) 

Literacy rate and age-specific enrolment ratios for educational attainments, 
and levels of life expectancy at birth and infant mortality rate at age I for health 
attainments are used to construct human capital index in the present analysis. 
Following the composite indicator on educational and health attainments in the 
National Humall Devclopmcnt Report 2001 (Planning Commission, 2002), composite 
indicator on educational attainment (CEA) is obtained from equation (I). 

CEA = [(el* 0.65) + (e2 *0.35)] ................. ( I ) 

where e I is literacy rate for age h'fOUP 7 and above with one-third weights and e2 is 
the weighted age-specific enrolment ratios for age group 6-11 years and II to below 
14 years with two-third weight. 

On the other hand, composite indicator of health attainment (CHA) is given by 

CHA = [ (hi * 0.65) + (h2 * 0.35) 1 .................. ( 2) 

where h I is life expectancy at birth, and h2 is reciprocal of infant mortality rate at age 

I. 
Now Human Capital Index (HCI) is constructed as the simple average of the 

equations (I) and 2). 
Hel =( I 12)* [CEA + CHAl. . ....................... (3) 

In order to obtain a time series of HCI, all the variables used for HCI have 
been interpolated from 1976-77- 2000-01 as the data for these indicators are availahle 
for either at the tl\'c vears or ten years interval. However, all the vanables are 
assumed to b'fllW at co~stant rate betwcen the time points. This is a limitation of the 

data. 

Source: Cemus of /lIdl£l. NHDR 200/and Economic slIrveys (2002-03). 
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Chapter 6 

Analysis of Convergence in Panel Data Models 

6.1 Introduction 

This chapter estimates the determinants of levels a d th f . I n grow 0 per capIta rea 

income across 14 major states. The time period for the estimation is from 1976-77 to 

2000-0 I. The technique of estimation is the panel data models to account for the state­

specitic etfects along with other control variables. 

6.2 Estimation results for determinants of steady state 
Conyentional panel data analysis allows for the steady state differences in per 

capita real income across the states. In this section, using annual time series data from 

1977-78 to 2000-0 I, dctenninants for differences in the steady-state levels of per 

capita real income across 14 major states as well as by high, middle and low income 

l,'TOUpS of states, are estimated. These determinants arc federal transfers, per capita 

inYestment (priyate/public), population growth rate and human capital. 

6.2.1 Test for poolability of data 

A precondition for using panel data analysis is to test poolability of data across 

the cross-sectional units over the time period. This test is called Chow test
55

. In the 

present case, the data are pooled across 14 major states (and different categories of 

states) o\·er the time period 1977-78 to 2000-01 for variables such as per capita real 

income, per capita investment (private), population growth rate and human capital. 

As Table 6.1 shows that the high values of F-statistics reject the null hypothesis of 

equal intercepts and equal slope parameters across the samples of Indian states under 

study in the present analysis. Therefore, poolability of data is not plausible on 

empirical l,'Tound. 

6.2.2 Estimation model 
The equations (2.9) and (2.16) are re-estimated by employing fixed effects 

panel model to detem1ine the differences in the steady state levels of per capita real 

income for 14 major states over the time period 1977-78 to 2000-0 I. 

55 See, Greene (2003) for more details. 
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Table 6.1: Poolability of data: Results of Chow test 

Samples and time period 
Total number of Computed F-statistics 

(1) 14 major states 1977-78 to 
observations (n,. n,) at I per cent level 

336 
2000-01 56 481* 

(2) HIS (4 states): 1976-2000 96 86.93' (3) MIS (5 states) 1976-2000 120 47.98* (4) LIS (5 states): 1976-2000 120 117.93* (5) Non-HIS (MIS & LIS): 1976- 240 267.13* 2000 
(6) Non-MIS (HIS & LIS): 1976- 216 289.20' 2000 
(7) Non-LIS (HIS & MIS): 1976- 216 304.30' 
2000 

.vore: • Si nificanr al 1 g p t'r cent lev el. 

Source: Author. 

6.2.3 Variables and data description 

This chapter is based on secondary data sources. It covers 14 major states of 

India. Table 6.2 presents the variables for annual time series data from 1977-78 to 

2000-01 that are used for the estimation of fixed effects model. 

Table 6.2: Variables and data 

Variables Measurement Data sources 

PCI = Per capita real Same as given in Table 6.1 Same as given J!l 

mcome Table 6.1 

PCPI = Per capita Same as given in Table 6.1 Same as given J!l 

Private Investment Table 6.1 

PCTI = Per capita Same as given in Table 6.1 Same as given J!l 

Total Investment Table 6.1 

pcn = Per capita Explicit + implicit transfers at constant prices Same as given l!l 

total trans fers Table 5.1 

n = Annual population Percentage Same as given J!l 

grov.th rate Table 6.1 

h = Human capital Constructed from literacy rate and age specifiC As given 111 

index enrolment ratios [for age group 6-11 years and 11-14 Appendix 5.AI 

years 1 of educational attainments and life expectancy 
at birth and reciprocal of infant mortality rate of 

health attainment. Annual time series of h from 

1977 -7R to 2000-0 I is generated through method of 

interpolation. 

56 The test statistics for Chow test is given as 
. (RSS,-RSS",)lk -F. 

F=(RSSur)/(n,+n
2
-2k) - [".,,,, ... ,-2k1;' 

where RSS, and RSS", refer to restricted and unrestricted residuals sum of squares .. k.= t~e n~mb:rs o! 
parameters to be estimated. n, and nl are the degree of freedoms of mdIVldual regression, (n - n, n2 

degree of freedom of pooled regression) (see Gujarati, 2003, p. 276). 
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6.2.4 Estimation results 

Impact of private investment inte growth ' rgovernmental transfers and population 

The equation (2.9) is estimated by I' fi . app ymg lxed effects panel data model for 

14 maJor states o\'Cr the time 1977-78 to 2000 0 . . - I. Table 6.3 presents the estimated 

results tor tour alternati\'C models' Mod I I M d I . e, 0 e 2, Model 3 and Model 4. Each 

I1wdel is speci tied bv distinct yanable Th t' . _ . e es lmatlOn results of these models for HIS 

\I\S. and LIS are presented in Table 6 4 65 d 6 6' ' . . . . an " respectlvely. 

Table 6.3: Impact of investment federal t f . ,rans ers and population growth on 
Income across 14 major states: 1977- 2000 

Dependent variable: In of per capita real income 

Independent Variables Model 1 Model 2 Model 3 Model 4 

In(PCTI) 0517(20.41)" 

In( PCPI) OA07 (1412)* OA22 (10.9)* 

In( PCn) 0.356 (720)* -0047 (0.33) 

In (n+g+6) -1.696 (-656)" -1.938 (-636)* -3.828 (-9.9)* -1.95 (-6.41)* 

Adjusted R2 0.906 .896 0.804 0.89 

F -test 217.45 193.79 92A4 181.88 

Of 320 320 320 319 

Capital share (a) 0.341 0.289 0.263 0.297 

Estimates of Fixed Effects 

14 Major States Model 1 Model 2 Model 3 

Andhra Pradesh 0.711 (1.35)"-* 1.074 (176)** -2.746 (-3.36)* 

Bihar 0634 (1.21) 1.105 (180)** -3.100 (-3.87)* 

GUjarat 0.936 (1.81 )** 1.290 (2.16)** -2.254 (-278)* 

Haryana 1 141 (2.25)"' 1.505 (257)* -2.013 (-2.53)* 

Karnataka 0.677 (1.29)'" 1.023 (1.70)** -2.596 (-3.17)* 

Kerala 0578(1.06) 0.918 (1A6)*** -2.980 (-3.52)* 

Madhya Pradesh 0.914 (1.75)" 1.321 (217)" -2.696 (-3.55)* 

Maharashtra 0781 (1.53)"" 1.163 (2.00)" -2.070 (-2.57)* 

Orissa 0.575 (1.07) 1 .053 (1 .68)** -3.219 (-3.92)* 

Punjab 0.993 (192)*' 1.377(231)*' -2.191 (-2.70)* 

Rajasthan 1 144 (2.24)*' 1.572 (265)* -2.349 (-2.98)* 

Tamil Nadu 0.556 (1.03) 0.900 (1A5)*** -2.792 (-3.31' 

Uttar Pradesh 0792 (1.52)**' 1.191 (197)** -2.808 (-3.51)* 

-2.703 -3.31 * 
West Ben al 0.705 1.34'" 1039 1.71 .. 
SUle: PCI = per ('apila real income. PCT/= per capila lolal inl'<'sllJlenl. PCPI- per capita 
prim/e investment. PCTT= per capita total transfers, n= populalioll growth rate, g+J =0.07. 
£II = degree of freedom. Inlercept term is not given. The '1' values are given in the 

parelllheses . .. , .... , and .. * I1re significant at 1. 5, I1nd 10 per celllieve/s. 

SOllrce.· Estimated hi' using equl1tion (2. 9). 

In order to examine the impact of total intergovernmental transfers on the 

diffen:nl:cs in the steady state levels of per capita real income across 14 major states 
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from 1977-78 to 2000-0 I, per capita total transfers are introduced as an explicit 

variable in the Model 4 along with per capita private investment and population 

growth rate. Table 6.11 shows that although the coefficients of per capita private 

investment (0.42) and population growth rate (-1.95) have the expected signs, the 

coefficient of per capita total transfers is not in expected line (i.e., -0.047). However, 

it is not significantly different from zero. In a federal state like India, the fiscal 

transfers are aimed at reducing the regional disparities in income by providing 

relatively more transfers to LIS. Therefore, the expected sign of coet1icient of per 

capita total transfers variable [In(PCTT)] is positive. 

'v1odel 3 is estimated with per capita total transfers and population growth rate. 

Both coefficients have the expected positive and negative signs, respectively. These 

coefficients are highly and statistically significant. The estimated income elasticity 

due to per capita total transfers is equal to 0.36. Further, everyone per cent change in 

population b'TOwth rate will reduce the per capita real income by 3.83 per cent over the 

period 1977-78 to 2000-01. In fact, the adverse impact of population growth rate on 

the differences of per capita real income across the states is high. Since the per capita 

total transfers may not capture all aspects of investment activities in the states, the 

impact of population growth in explaining the differences in the steady state levels of 

per capita real income may be more. Consequently, the coefficient of population 

growth rate [In(n+g+o')] is overestimated in Model 3. The state-specific effects as 

indicated by fixed effect coefficients reported in Table 6.3 are negative and highly 

significant. This may be the probable reason that in the absence of private investment 

and government investment activities (not captured by total transfers), the initial 

levels of technology and other components of AIJ might not be used efficiently and 

productively across the states and may remain to be idle. 

Model 2 is estimated with per capita private investment and population growth 

rate. The magnitude of the estimated coefficient of population growth rate IS 

reduced from -3.83 in Model 3 to -1.94 in Model 2. The coefficient of per capita 

private investment is 0.40, higher than that of per capita total transfers. The fixed 

et1ect coefficients are also positive and significant. 

Further inclusion of per capita total investment (private investment plus 

intergovernmental transfers) in Model I, improves the elasticity coefficient to 0.52. 

This is higher than that of per capita private investment (0.40) as shown in Model 2. 
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This implies the positive impact of per capita total intergovernmental transfers on the 

steady state levels of per capita real income across the states. Thus, addition of 

intergovernmental transfers to private investment to arrive at total investment has 

positively influenced the per capita real income. In totality, one percentage increase in 

per capita total investment will increase the per capita real income across the states by 

0.52 per cent over the period 1977-2000. The estimated coefficient of population 

growth rate has also reduced to -1.7 in Model 1 as compared to Model 2. This 

indicates that one percentage point change in population gro\\1h rate will reduce the 

per capita real income across the states by 1.7 per cent during 1977-2000. In addition, 

Table 6.3 shows that the estimates of fixed effect coefficients for 14 major states. 

These are found to be around 1.14 each for Haryana and Rajasthan. Nevertheless, 

these fixed effect estimates are relatively high for HIS. Therefore, once the 

determinants of steady state such as per capita total investment (that includes 

intergovernmental transfers) and population growth rate are controlled for, it explains 

around 90 per cent variations in the differences in the per capita real income across 14 

major states during 1977-2000. Income (output) elasticity with respect to capital and 

labour (population) in this case is estimated at 0.34 and 0.66, respectively. 

In the same way, the fixed effects panel data analysis is also carried out for 

LIS, MIS and HIS. The same four alternatives Model I, Model 2, Model 3, and Model 

4 are estimated to explain the impact of intergovernmental transfers on the differences 

in the per capita real income for each category of states. These estimation results are 

reported in Table 6.4 for LIS, Table 6.5 for MIS, and Table 6.6 for HIS. It is because 

these three categories of states also almost exhibit similar directions of variables as 

that of 14 major states reported in Table 6.3. Nonetheless, the magnitudes of 

coefficients of variables may differ from each other. 

Interestingly, Table 6.4 reveals that the coefficient of per capita total transfers 

IS positive (0.56) in Model 4 indicating the positive impact of intergovernmental 

transfers on the steady state levels of per capita real income across LIS during 1976-

2000. But, it is not statistically significant. The coefficient of per capita total transfers 

in Model 3 is positive (0.37) and significant, which is greater than that of per capita 

private investment (0.24) in Model 2. This implies that the positive impact of per 

capita total transfers on the steady state of levels of per capita real income of LIS in 

comparison with per capita private investment. The higher and significant coefficient 
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of per capita total investment (0.35) in Modell than that of in Model 2 also indicates 

the positive impact of intergovernmental transfers on the per capita real income across 

the LIS during 1976-2000. 

Table 6.4: Impact of investment, federal transfers and population growth on 
income across LIS: 1977-2000 

Dependent Variable: In of per capita real income 
Independent Variables Model 1 Model 2 Model 3 Model 4 
In(PCTI) 0.346 (7.70)' 
In( PCPI) 
In( PCn) 

In (n+g+O) -2.396 (-4.19)* 

0.244 (5.87)* 

-2.412 (-3.74)* 

0.223 (328)* 

0.370 (5.68)* 0.56 (0.55) 

-3.180 (-5.03)* -2.41 (383)' 
Adjusted R2 0.847 0.841 0.794 0.84 
F-test 11107 10609 77.86 109.63 
Of 113 113 113 112 

Capital share «(1) 0.257 0.196 0.270 0.183 

Estimates of Fixed Effects 
Low Income States M1 M2 M3 
Bihar 0.144(0.14) 0.977(0.97) -1.67(-1.14) 
Madhya Pradesh 0.456 (0.35) 1.261 (0.88) -1.26 (0.86) 

Orissa 0.093 (0.07) 0.95 (0.64) -1.75 (-1.17) 
Rajasthn 0.743 (0.58) 1.56 (1.11) -0.94 (-0.65) 

Uttar Pradesh 0.333 (0.25) 1.128 (0.79) -1.37 (-0.94) 
Note: PCl - per capita n:al income. PCT/= per capita total investment. PCPl= per capita 
private investment, PCIT= per capita total tram/as, n= populalion growth rale, g+o =0.07. 
dJ = degree oj Jreedom. lnrerL'ept term is not given. The 'I' values are given in the 
parentheses. * is significant at 1 per cent level. 

Source: Estimated by using equation (2.9). 

The considerable impact of intergovernmental transfers on the steady state 

levels of per capita real income across the MIS is evident iTom Model 1 and Model 3 

of Table 6.5. The coefficient of per capita total transfers in Model 3 is positive and 

significant at 0.72. This is higher than that of per capita private investment (0.55) in 

Model 2 and per capita total investment (0.63) in Model l. Moreover, the coefficient 

of per capita total investment in Model 1 is more than Model 2. It indicates that the 

significant positive impact of intergovernmental transfers is even greater than the 

private investment in influencing the per capita real income in MIS. This impact is 

also more for MIS (0.17= 0.72-0.55) than for LIS (0.13= 0.37-0.24). 
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!able 6.5: Impact of investment, federal transfers and population growth on 
Income across MIS: 1977-78 to 2000-01 

Dependent variable: In of per capita real income 
Inde~endent Variables Model 1 Model 2 Model 3 Model 4 
In(PCTI) 0.630 (17.86)' 
In( PCPI) 0.547 (15.67}' 0.548 (1335)" 
In( PCTT) 0720 (7.94)* ·0.44 (-006) 

In (n+g+8) -1247 (-4.11)' -1320 (-4.13}' -2.910 (-518)' -1.32 (-41)' 

Adjusted R2 0.890 0.B92 0.724 0.88 
F-test 178.16 166.10 53.25 149.3 
Df 113 113 113 112 

Capital share (a) 0.387 0.354 0419 0.354 

Estimates of Fixed Effects 
Middle Income States M1 M2 M3 M4 

Andhra Pradesh 0.917 (1.57)*" 1.55 (2.5)* -2.77 (-274)' 
Karnataka 0.854 (1.47)'" 145 (2.36)" -2.56 (-2.53}' 

Kerala 0.805 (1.33)**' 142 (2.22)*' -2.93 (-2.93)' 
Tamil Nadu 0.74 (1.24)'" 1.34 (2.12)** -2.73 (-2.61)' 

West Bengal 0.92 (1.58)*" 1.52 (216)** -2.65 (-2.62}' 
Nole: PCl - per capila real income, PCT!= per capita total investment, PCPI= per capita 
private investment, PCTT= per capita toral transfers, n= population gro\\'th rate, g+t5 =0.£)7. 
df = degree of /i'eedom. Intercept term is not given. The 't' values are given in the 
parentheses. *, **, and *** are significant at I, 5, and 10 per cent levels. 

Source: Estimated by using equation (2,9). 

Interesting feature is observed al:ross HIS from Table 6,6, Although the 

coefficient of per capita private investment (0.49) in Model 2 is higher than that of per 

capita total transfers (0.20) in Model 3, the latter coefficient is significant. This 

implies the insignificant impact of private investment and significantly positiye 

intergovernmental transfers on the per capita real income. Once intergovernmental 

transfers are added to private investment, then there is si/:,'Tlificantly positive impact of 

per capita total investment across HIS during 1976-2000. 

Table 6.4, 6,5 and 6.6 indicate that in Model I the coefficients of per capita 

total investment and population growth rate have the expeded signs and are highly 

and statistically significant for HIS, MIS and LIS except the coefficient of population 

growth rate for HIS (i,e., -0.79). The estimated coefficient of per capita total 

investment is 0,63 for MIS, 0.53 for HIS and 0.35 for LIS. This implies that the 

magnitudes of estimated income elasticity with respect to per capita total investment 

are higher for MIS and HIS than for LIS. The higher per capita total inyestment of 

HIS and MIS influence the per capita real income positively as compared to LIS. 
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Higher is the per capita total investment; higher is the per capita real income across 

the each category of states. 

Table 6.6: Impact of investment, federal transfers and population growth on 
income across HIS: 1977-78 to 2000-01 

Dependent variable: In of per capita real income 
Independent Variables Model 1 Model 2 Model 3 Model 4 

Ln(PCTI) 0.534 (10.67)* 
Ln( PCPI) 

Ln( PCTT) 

Ln (n+g+&) 

Adjusted R2 

OA93 (U5) 

-0.790 (-1.51)*** -0.731 (-1.32)**' 

0.49 (9.0) 

0.119 (1.42)***-0.194 (-0.30) 

-4.220 (-6.15)* -0.74 (-1.32)*** 

0.676 0.685 0.332 0.68 
F-test 

Of 
Capital share (a) 

40.640 

90 
0.348 

42.510 

90 
0.330 

10.450 

90 
0.106 

Fixed Effects Estimates 
High Income States M1 M2 M3 

Gujarat 2.96 (2.82)* 3.51 (3.17)* -1.8 (-1.19) 

Haryana 3.11 (3.03)* 3.68 (3.38)* -1.53 (-1.03) 
Maharashtra 2.81 (2.73)* 3.35 (3.08)* -1.61 (-1.07) 

Punjab 3.01 (2.88))' 3.58 (3.24)* -163 (-1.07) 

36.4 
89 

0.328 

Note: PCI - per cilpita relll income. PCTI- pel' capita total investment. PCPI- per capita 
private investment. PCTT= per capita total transfers. n= population growth rate. g+o =0.07. 
df' = degree of' ji-eedom. Intercept term is not given. The 't' values are given in the 
parentheses. * and *** are significant at 1 and 10 per cent levels. 

Source: Estimated b)' /Ising equation (2.9). 

Surprisingly. just opposite can be seen in case of population growth rate for 

these categories of states given in Table 6.4, 6.5, and 6.6. Model I of these Tables 

shows that the magnitude of estimated income elasticity with respect to population 

growth rate is -2.4 for LIS, -1.25 for MIS and -0.79 for HIS. Since the population 

growth rate is higher for LIS, the per capita total investment is thinly distributed 

across the population in LIS in comparison with better off states (HIS and MIS). 

Thus, the per capita capital is also lower for LIS, which causes the per capita real 

income to be lower over the period. 

Therefore, the higher the population growth rate; lower will be the per capita 

total investment and hence, lower levels and growth of per capita real income. It is 

interesting to see from Model I of Table 6.4, 6.5, and 6.6 that the fixed effects 

coefficients are positive for LIS, MIS and HIS. But, none of the coefficients of LIS 

has significantly influenced the per capita real income. Nevertheless, these fixed 

effect coefficients are highly significant for HIS. Thus, per capita total investment due 
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to inclusion of intergovernmental transfers and population growth rate together 

explain around 85, 89, and 67 per cent (as indicated by adjusted R-Squares) variations 

in the per capita real income of LIS, MIS and HIS respectively during the period 

1977-2000. 

Inclusion of human capital 

The equation (2.16) is estimated by applying fixed effects panel data modcl 

for 14 major states over the time 1977-78 to 2000-01. Table 6.7 presents the estimated 

results for four alternative models: Model I, Model 2, Model 3 and Model 4. Each 

model is specified by distinct variable. Within the framework of equations (2.16), the 

estimation results of these models for HIS, MIS, and LIS are presented in Table 6.9, 

6.10, and 6.11, respectively. 

Table 6.7 shows that the coefficient of human capital is significantly positive 

m all the four models: Model I to 4 indicating the positive relationship with the 

steady state levels of per capita real income across the states. With inclusion of human 

capital, the coefficients of per capita private investment, per capita total transfers and 

population growth rate in Model 4 are statistically significant. But, since the 

coefficient of per capita total transfers does not have the predicted positive sign (i.e., -

0.082), Model 4 is not explained in details. On the other hand, this is positive in 

Model 3, but it is not significant. Thus, Model I and Model 2 are interpreted here to 

explain the impact of intergovernmental transfers in the presence of human capital 

variable. 

In Modell, the coefficient of per capita total investment is 0.33. This is 

greater than that of per capita private investment (0.22) in Model 2. This high 

magnitude of 0.33 in Model I implies the positive impact of intergovernmental 

transfers in influencing the steady state levels of per capita real income. Model 1 

indicates that one per cent increase in per capita total investment will increase the per 

capita real income by 0.33 per cent change across 14 major states. While one per ccnt 

increase in population growth will reduce the same by -1.35 per cent. The estimated 

coefficient of human capital is positive (0.64) and highly significant. If human capital 

will be increased by one percentage point, it will increase the steady state levels of per 

capita real income by 0.64 per cent. Thus, both physical and human capital are higher 

for better off states than for LIS, while reverse is observed in case of population 

growth rate. These three variables together explain almost 92 per cent variations in the 
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differences in the steady state levels of per capita real income across the 14 major 

states over the period 1977-2000. 

Table 6.7: Impact of investment, federal transfers population growth and 
human capital on income across 14 states: 1977-78 to 2000-01 

Dependent variable: In of per capita real income 

Independent Variables Model 1 Model 2 Model 3 Model 4 
0.3253 

In (PCTI) (7.85)* 

0.2236 0.2446 
In ( PCPI) (5.14)* (511 )* 

0.0097 -00823 
In ( PCTT) (0.25) (-2.08)** 

-1.3519 -1.4875 -1.7252 -1.4972 
In (n+g+8) (( -5.82)* (-6.11)* (-6.40)* (-6.11)* 

0.6355 0.7398 1.2894 0.76 
Ln (h) (5.45)' (5.57)* (14.06)* (5.54 )* 
Adjusted R2 0.92 0.91 0.90 0.91 
F-test 235.1 i 216.62 183.64 206.27 
Of 319 319 319 318.00 
Implied a 0.25 0.18 
Implied ), 0.48 0.60 

Estimates of Fixed Effects 
14 Major States Model 1 Model 2 Model 3 Model 4 
Andhra Pradesh 0.630 (1.34)*** 0.748 (1.47)*** -0.309 (-0.59) 0.991 (1.86)'* 
Bihar 0.465 (1.00) 0.623 (1.21) -0.619 (-1.21) 0.896 (1.40)'** 
GUJarat 0.800(1.73)** 0.909 (1.81)** -0.136 (-0.26) 1.125 (2.15)** 
Haryana 1.004(2.21)** 1.119(2.27)** 0.087(-0.17) 1.344(2.61)* 
Karnataka 0.564 (1.21) 0.670 (1.32)*** -0.373 (-0.72) 0.890 (1.69)** 
Kerala 0.255 (0.52) 0.317 (0.59) -0.972 (-1.84)** 0.545 (0.97) 
Madhya Pradesh 0.762 (164)*** 0.891 (1.71)** -0.280 (-0.55) 1.147 (2.14)** 
Maharashtra 0.699 (1.54)*** 0.838 (1.74)" -0.102 (-0.20) 1.033 (2.03)** 
Orissa 0.422 (0.88) 0.586 (1.70)** -0.655 (-1.25) 0.869 (1.56)*** 
Punjab 0.899 (1.94)** 1.033 (1.11) 0.029 (0.05) 1.269 (2.43)* 
Rajasthan 1.022 (2.25)** 1.170 (2.06)** 0.058 (0.11) 1.437 (2.73)* 
Tamil Nadu 0.453 (0.94) 0.557 (2.35)* -0.499 (-0.94) 0.778 (1.44)*** 
Uttar Pradesh 0.648 (1.40)*** 0.773 (1.07) -0.385 (-0.76) 1.028 (1.92)** 
West Bengal 0.520 (1.11) 0.604 (1.52)*" -0.530 (-1.03) 0.826 (1.55)*** 
Note: PCI = per capita real income, PCTI- per capita total investment, PCPT- per capita 
private investment. PCTT= per capita total transfers. /1= population growth rale. g+5 =0.07. 
h= human capital index variahle. df' = degree ojjreedom. Tntercept term is not given. The 't' 
values are given in the parentheses. *, **. and *** are significant at I. 5. and 10 per cent 
levels. 

Source: Estimated hy using eqllation (2. J 6). 

Table 6.7 also provides the estimates of fixed effects coefficients for 14 major 

states that reflect the state-specific characteristics. These are positive but all arc not 

significant. The estimated and significant fixed coefficients for Rajasthan and 

Haryana are around I each. However, the values of the state-specific effects are 
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relatively high for HIS such as Gujarat, Haryana, Punjab, Maharashtra. These 

influence the steady state levels of per capita income of the states positively. 

Table 6.8 shows the correlation of human capital with the per capita total 

investment and population growth rate is 0.77 and -0.47 for LIS; 0.60 and -0.76 for 

MIS; and 0.84 and -0.51 for HIS. In similar line with the inclusion of human capital 

in equation (6.4), the differences in the steady state levels of per capita real income 

can be explained across the three groups of states like HIS, MIS and LIS within the 

fixed effects panel data estimation procedure during the period 1977-2000. 

Table 6.8 Correlation between human capital and other variables 

In(h) In(PCTI) Ln(PCPI) In(PCTT) In(n) 
14 States 0.78 0.77 0.19 -0.62 
LIS 0.77 0.71 0.63 -0.47 
MIS 0.59 0.58 0.54 -0.76 
HIS 0.85 0.84 0.27 -0.51 
Note: h- human capital index. PCT! - per capita total investment. PCP/= per capita private 
investment, PCTT= per capita total transfers. and n = population growth rate, 

Source: Author. 

Interestingly, Table 6.9 shows that the estimated coefficient of per capita total 

transfers, population growth rate and human capital in Model 3 have expected signs 

and statistically significant. It is equal to 0.13 for per capita total transfers. This 

positive elasticity of per capita real income with respect to per capita total transfers 

across the LIS indicates that a unit percentage increase in per capita total transfers will 

increase the steady state levels of per capita real income by 0.13 per cent. Higher the 

per capita total transfers; higher will be the per capita real income for LIS. 

Furthennore, the estimated coefficient of per capita total investment in Model I 

(0.22) is greater than that of per capita private investment in Model 2 (0.14) implying 

the impact of intergovernmental transfers in the steady state levels of per capita real 

income across the LIS during 1977-2000. One per cent point changc in per capita total 

investment will increase the per capita real income by 0.22 per cent for LIS. 

Nevertheless, Table 6.10 indicates the estimated income elasticity due to per 

capita total investment for MIS is 0.26 in Model I. This is higher than that of LIS. 

Thus, the elasticity of per capita real income (0.32) due to the per capita total 

investment across 14 major states is almost explained by MIS since the coefficient of 

per capita total investment is negative and insignificant for HIS (see Table 6.11). The 

compound growth rates of per capita total transfers (2.44 %) and per capita private 
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investment (5.97 %) for MIS are higher than that of LIS (2.39 and 5 %) over the 

period 1976-2000, while these are 1.29 and 6 per cent, respectively, for HIS. 

Consequently. the per capita real income of MIS and HIS have grown at the rates of 

4.03 and 3.66 per cent respectively greater than the LIS (2 %) during the period 1976-

2000 (see Chapter 5: Table 5.25). 

Table 6.9: Impact of investment, federal transfers, population growth and 
human capital on income across LIS: 1977-78 to 2000-01 

Dependent variable: In of per capita real income 

Independent Variables Model 1 Model 2 Model 3 Model 4 

0.2224 
Ln (PCTI) (2.91)* 

0.1462 0.1413 
Ln ( PCPI) (2.24 )*** (3.13)* 

0.1304 0.0167 
Ln (PCn) (1.97)*** (0.22) 

-1.7634 -1.6857 -1.6347 -1.693 
Ln (n+g+b) (-3.14)* ( -2.95)* ( -2.67)* (-3.29)* 

0.3490 0.3949 0.6043 0.39 
Ln (h) (2.39)** (2.41)** (635)* (3.23 )* 
Adjusted R' 0.85628 0.85 0.84 0.85 
F-test 102.28 102.62 91.23 87.33 

Of 112 112 112 111.00 

Estimates of Fixed Effects 
Low Income States Model 1 Model 2 Model 3 Model 4 

Bihar 1.232 (0.95) 1.879 (1.48) 1.333 (0.94) 1.804 (1.34) 

Madhya Pradesh 1.560 (1.20) 2.192 (1.72) 1.709 (1.21) 2.120 (1.58) 
Orissa 1.22 (0.92) 1.889 (1.45) 1.342 (0.92) 1.811 (1.31) 
RaJasthn 1.849 (1.45) 1.889 (1.98) 2.015 (1.45) 2.416 (1.83) 

Uttar Pradesh 1.435 (1.11) 2.061 (1.62) 1.584 (1.13) 1.990 (1.49) 
Note: PCI - per capita rc:a/ incume. PCT/- per capiw total investment. PCPI- per capita 
private investment. PCTT= per capita total transfers, n= population growth rate. g+b'=O.07. 
h= human capital indcx ,·ariah/e. d(= degree offreedom. Intercept term is not given. The 't' 
values an! gin'n in The parellfheses. *. **, and *** are significant at I, 5. and 10 per cent 
levels. 

Source: ESTimated hy using equation (2. 16). 
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Table 6.10: Impact of investment, federal transfers, population growth and 
human capital on income across MIS from 1977-78 to 2000-01 

In (PCTI) 

In ( PCPI) 

In ( PCTT) 

tn (n+g+('i) 

In (h) 
Adjusted R2 

F-test 

Of 

Dependent variable: In of per capita real income 

Model 1 Model 2 Model 3 
0.2590 
(2.83)* 

-0.7629 
(-2.53)** 
1.3433 
(4.52)* 

0.92 

192.78 

112 

0.2016 
(2.54)** 

-0.7538 
(-2.47)** 
1.4362 
(495)* 

0.92 
190.63 
112 

Estimates of Fixed Effects 

-0.0801 
(-1.37) 
-0.7114 
( -2.28)** 
2.2383 
(17.45)* 

0.91 
175.71 

112 

Model 4 

0.2181 
(278)* 
0-1182 
(1.91) 
-0.7663 
(-2.47)** 
1.54 
(5.64)* 

0.92 
169.65 

111.00 

Middle Income States Model 1 Model 2 Model 3 Model 4 
-0.07452 0.0953 -0.8296 0.2892 

Andhra Pradesh (-0.15) (0.18) (-1.58) (0.52) 
-0.2107 -0.0599 -1.0228 0.0981 

Karnataka (-0.44) (-0.11) (-1.98) (0.17) 
-0.7183 -0.5921 -1.8479 -0.4495 

Kerala (-1.39) (-1.06) (-3.54) (-0.75) 
-0.3272 -0.1757 -1.1509 -0.0199 

Tamil Nadu (-0.67) (-0.33) (-2.17) (-0.03) 
-0.2850 -0.1428 -1.199 0.0114 

West Bengal (0.59) (-0.26) (-2.34) (0.02) 
Note: PCI = per capita real income. PCT/= per capita total investment, PCPI= per capita 
private investment, PCTT= per capita total transfers, n= population growth rate, g+o =0.07. 
h = human capital index variable. df = degree offreedom. lntercept term is not given. The 't' 
values or!' given ill the parentheses. ., •• , and ••• are significant at 1, 5, and 10 per cent 
levels. 

Source. Estimated hy using equation (2.16). 
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Table 6.11: Impact of investment, federal transfers, population growth and 
human capital on income across HIS from 1977-78 to 2000-01 

Dependent variable: In of per capita real income 
Independent Variables Model 1 Model 2 Model 3 Model 4 

-00207 
In (PCTI) (-0,37) 

-0,0066 -0,0031 
In ( PCPI) (-0,012) ( -0,05) 

-0,084 0,084 
In ( PCTT) ( -2.43)** (-2.41)** 

0,0941 0,115 0.610 0.055 
In (n+g+8) (0,28) (0,33) (0,18) (0,16) 

2.106 2.0746 2,106 2,114 
In (h) (13,23)* (1289)* (21,0)* (13,16)* 
Adjusted R2 0,91 ,906 0.91 0,91 
F-test 154,21 153,89 164.74 139,62 
Of 89 89 89 88 

Estimates of Fixed Effects 
High Income States Model 1 Model 2 Model 3 Model 4 
GUJarat 1.279 (1.98) 1.342 (2.00) 1.538 (2.48) 1,517 (2,2) 
Haryana 1.453 (2,29) 1.514 (2.30) 1.722 (2.83) 1.702 (2,5) 
Maharashtra 1,249 (1,97) 1,307 (1,99) 1.49 (2,44) 1.474 (2,19) 

Punjab 1,451 (2,25) 1,510 (2,26) 1.730 (2.78) 1,709 (2.48) 
NOle: PCI - per capita real income, PCT/- per capita total investment, PCPI= per capita 
privale inveslment, PCTT= per capita total transfers, n= population growth rate, g+8 =0.07, 
h= human capital index variable. df = degree oflreedom, Intercept term is not given The 'f' 
values are given in the parentheses . • , **, and * •• are significant at ], 5, and ]0 per cent 
levels. 

Source: Estimated by usillg equation (2,16), 

6.3 Dynamic panel estimation models 
Specification of estimable equations 

The dependent variable for the estimation of dynamic fixed effects panel 

growth model is per capita real income at the end point of each five-year span. The 

independent variable for the estimation includes the following variables: per capita 

real income at the beginning of the each five-year period; average per capita total 

investment; average per capita private investment; average population growth rate 

during each five-year period; and human capital index at the beginning of the each 

fi ve-year span, 

Assuming that all the 14 major states of India are in the same steady state 

levels of income per capita (i,e" without considering the conditioned variables), 

absolute convergence (or divergence) is estimated from equation (2.25) by regressing 

per capita real income on its initial levels. The highly positive and signi ficant 
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coefficient of In(yo) is estimated at 1.027. From this coefficient, the rate of absolute 

(~) divergence derived is found to be -0.54 per cent over a five-year period. 

As the structural characteristics differ across the Indian states, they reach 

different steady state levels of per capita real income over time. Intergovernmental 

transfers may be one of the determinants of steady state in Indian federation to explain 

the differences in the steady state of different states. In order to control for these 

differences in steady states with intergovernmental transters, the dynamic pancl 

growth equation (2.25) is estimated with different specifications of alternative 

variables. The variables used for this purpose are- per capita total investment, per 

capita private investment, population growth rate, human capital, and initial levels of 

per capita real income. Comparison of these two sets of estimates of parameters due 

to per capita total investment and per capita private investment provides explanation 

for the impact of intergovernmental transfers on differences in the growth rates of per 

capita real income across 14 major states. 

6.3.1 Description of data and variables 

This section of the chapter is based on secondary data sources. It covers 14 

major states of India over the time period from 1976-77 to 2000-01. In order to 

determine the growth dynamics and estimate rate of convergence, the total time 

period 1976-2000 is divided into five-year shorter time periods: 1976-80, 1980-85, 

1985-90, 1990-95, and 1995-2000. However, the initial period i.e., 1976-80 is set as 

four-year period due to lack of data on intergovernmental transters. The total number 

of observations in the fixed effects panel growth framework pooling across 14 major 

states and 5 shorter time periods is 70. The variables and their measurements are 

given in Table 6.12. 

Table 6.12: Variables for panel estimations 

Variables Measurement Data sources 
Per capita income At constant prices Same as given in Table 3.17 
Private Investment Per capita private investment at Same as given in Table 3.17 

constant prices 

Total Investment (= priYate Per capita total investment at Same as given in Table 3.17 and 
investment + constant prices Table 5.1 
intergovernmental transfers) 

Population Population growth rate (%) Same as given in Table 5.1 

Human capital Human capital index u, given Same as given in Appendix S.Ar 
in Appendix S.AI 
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6.3.2 Estimation results for conditional convergence 

Table 6.13 presents the estimation results for Model 6.1 and Model 6.2 based 

on equation (2.25) without human capital. Each model is distinguished by distinct 

specification of explanatory variables. Model 6.1 includes the three explanatory 

variables viz., initial levels per capita real income (PCI) at the beginning of each tlYC­

year span [In(l'o)], s = average per capita total investment in each five year span [In(s)] 

and n= average population growth rate in each five year span (g+6 =0.07 by 

assumption) [In(n+g+Oj]. Keeping initial levels of PCI and population !,'Towth rate 

constant, s = average per capita private investment, is used for Model 6.2. 

Table 6.13: Conditional convergence in a panel estimation 

Dependent variable: In of per capita real income at the end of each five-year span 
Variables Model 6.1 Model 6.2 

Ln (1'0 ) 

Ln (5) 

Ln (n+9+&) 

Implied ~ 

Implied a 

Half Life 
R2 

Adjusted R2 

F-test 

04138 0.5634 
(2.79)** (384)' 
0.2940 0.1456 
(4.27)* (219)'* 
-0.3599 -0.3755 
(-3.33)' (-3.25)* 
0.176 0.115 
0.334 0.250 
3.93 6.04 

0.95 0.95 

0.94 0.93 

67.32 58.91 
Note: Half-life is estimated by In (2)//3. * **, and *.** refer to significance al I, 5, and 10 per 
cent levels. @ refers to Significant at 13 per cent level. 

Source: Estimated by using equations (2.25). 

Both Model 6.1 and Model 6.2 indicate that the coefficients of In(I'o), In(s) and 

In(n+g+b) have the expected signs and are statistically significant. Although the 

adjusted R-square values for these two models are close to each other (i.e., 94), there 

are differences in the magnitudes of coefficients of In(l'o), In(s) and In(n+g+o) for 

!\A.odel 6.1 and 6.2. Hence, it is important to explain the coefficients of In(s) for both 

.odel 6.1 and 6.2 to determine the impact of intergovernmental transfers across the 

ltes. 

The difference between the coefficients of In(s) in Model 6.1 and 6.2 is 

tributable to measurements of investment variable. The coefficient of average per 

lpita total investment (that captures per capita private investment plus per capita 

tergovernrnental transfers) in Model 6.1 is 0.294. This is higher than that of average 
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per capita private investment in Model 6.2 (0.15). This high coefficient of In(s) for 

Model 6.1 is due to the effects of intergovernmental transfers, treated as exogenous 

im'estment in the present case. It implies that the growth rates of per capita real 

income and per capita total investment of relatively better off states higher than that of 

LIS are positively related to each other. Thus, the high coefficient of In(s) in Model 

6.1 in comparison with Model 6.2 shows that intergovernmental transfers have 

positi\'e!y influenced the growth rates of per capita real income across the states 

during 1976-2000. The difference of the two coefficients is 0.144 (=0.294 - 0.15). 

This number. 0.144 may not be called as the positive coefficient of per capita 

intergovernmental transfers. The reason for this is explained below. 

Had per capita intergovernmental transfers variable been introduced explicitly 

in the equation ~1odel 6.1. it could have been possible to know the exact coefficient of 

intergovernmental transfers and hence. their impacts in influencing on the growth 

rates of per capIta real income. It is seen from Table 5.27 in the Section 1lI of Chapter 

5 that. introducing per capita total intergovernmental transfers variable into the 

conditional (()mergence equation (2.23) as an explicit variable, gives rise to negative 

coefficient. This indicates the inverse relationship between the per capita 

intergo\'ernmental transfers and the !,1fowth rate of per capita income. This inverse 

relation arises hecause the LIS have received more per capita total intergovernmental 

transfers from the Central Government as compared to their better off counterparts 

and the growth rate of per capita real income for the former is considerably less than 

the latter. This negative relationship between the !,1fowth rate and per capita 

intergovernmental transfers suggests that the difference of the two coefficients ofln(s) 

reported in Model 6.1 and Model 6.2 (i.e .. 0.144). cannot be considered as positive 

coefficient of per capita total intergovernmental transfers. 

It is clear that the coefficient of In(s) due to inclusion of average per capita 

total investment variable in the model is positive. Now the question is why the 

coefficient of In(.l) with intergovernmental transfers (0.294) is greater than that of 

without intergovernmental transfers (0.15). This clearly indicates that there has been 

some positive impact of intergovernmental transfers. This regressive nature of 

intergovernmental transfers as shown by high coefficient of In(s) due to incorporation 

of intergovernmental transters and private investment together can be explained 

below. 
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Table 6.14 presents the compound growth rates of private investment, total 

transfers, and total investment in per capita terms in each five-year period in the panel 

data set up. It can be seen that the growth rates of per capita private investment for 

HIS and MIS are greater than that of LIS. The growth rate of per capita total transfers 

for LIS for 1976-80, 1985-90, and 1995-2000 are f,'Teater than that of HIS and MIS. 

But, the growth rate of per capita total investment for either HIS or MIS is higher than 

that of LIS in all the sub-periods except 1976-80. 

Table 6.14: Compound growth rate (%) in each five-year period 

Per Capita Private Investment 

1976-80 1980-85 1985-90 1990-95 1995-2000 
HIS 8.22 12.97 0.87 402 8.65 
MIS 780 7.66 7.94 1.68 7.43 
LIS 8.50 10.97 6.82 -0.63 2.96 
Per Capita Total Transfers 
HIS 10.59 5.48 1.23 -3.96 0.22 
MIS 9.18 4.01 1.91 -0.20 0.74 
LIS 12.23 278 2.50 -2.52 2.90 
Per Capita Total Investment 

HIS 8.60 11.88 0.92 3.18 8.05 
MIS 8.15 6.79 6.71 1.34 6.42 
LIS 10.40 706 5.01 -1.36 2.94 
Note: Compound growth rate is obtained by regressing the natural log of the variable on the 
time varible in a semi-log model. To III I Investment=Private Investment + Total 
Intergon>rnmental Transfers. HIS. MIS, and LIS refer to High Income States (Gujarat, 
Hal)'aI/a. Maharuslltra, Punjab); Middle Income States (Andllra Pradesh. Karnataka, 
Kerala, Tamil Nadu. West Benga/); and Low Income States (Bihar, Madhya Pradesh, Orissa. 
Rajasthan. Uttar Pradesh) re5pectivelv. 

Table 6,15: Compound growth rate (%) across the sub-periods 

Per Capita Private Investment 

1976-2000 1980-2000 1980-1990 1990-2000 1976-1985 1985-2000 

HIS 608 5.66 605 7.22 9.86 5.39 

MIS 5.97 5.54 7.33 5.11 7.85 5.01 

LIS 501 3.67 7.95 0.74 10.64 1.96 

Per Capita Total Transfers 

HIS 1.29 0.23 3.63 -2.95 6.24 -1.70 

MIS 2.44 1.82 3.03 -0.42 5.20 0.97 

LIS 2.39 1.59 3.54 -0.61 5.47 0.45 

Per Capita Total Investment 

HIS 5.57 5.15 5.71 6.30 9.34 4.71 

MIS 5.28 4.91 6.41 4.20 7.21 4.31 

LIS 3.85 2.95 5.96 0.22 8.21 1.35 

Note.· Same as in Tahle 6.14 
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Furthennore. Table 6.15 shows that the growth rate of per capita total transfcrs 

for MIS, (2.44 %) is higher than that of LIS (2.39 %) during the period 1976-2000. 

Therefore, the design of intergovernmental transfers in India is favouring the MIS 

rather than the LIS due to the existing mechanism of distribution of resources between 

Central and various State Governments. As a result of which the per capita total 

investment for the HIS or MIS is more than that of LIS. This is why relatively high 

coefficient of In(s), (0.294) in Model 6.1 due to inclusion of per capita total 

investment indicates that the better off states have perfonned better than LIS in 

influencing the growth rates of per capita real income across the 14 major states in 

India during the period 1976-2000. Therefore, it seems that the addition of total 

intergovernmental transfers to private investment in per capita tenns has increased the 

productive capacity of the better off states than the LIS giving rise to regressivity of 

total intergovernmental transfers. 

Table 6.16: Fixed effects estimates (11) of 14 major Indian states 

Model 6.1 Rank Model 6.2 Rank Model 6.3 Rank Model 6.4 Rank 
AP 1.59 8 1.40 8 1.60 8 1.33 7 

BI 1.48 11 1.31 11 1.49 11 1.22 11 

GJ 1.71 5 1.49 6 1.72 5 1.43 5 

HY 1.86 1 1.63 1 1.87 1 1.57 1 

KN 1.57 10 1.39 9 1.58 10 1.32 8 

KR 1.43 13 1.23 14 1.46 12 1.12 14 

MP 1.71 4 1.50 5 1.73 4 1.42 6 

MH 1.66 6 1.50 4 1.67 6 1.44 4 

OR 1.41 14 1.26 12 1.43 14 1.17 13 

PJ 1.73 3 1.53 3 1.74 3 1.47 3 

RJ 1.85 2 1.62 2 1.85 2 1.55 2 

TN 1.44 12 1.26 13 1.45 13 1.19 12 

UP 1.58 9 1.38 10 1.59 9 1.30 10 

WB 1.60 7 1.40 7 1.62 7 1.32 9 

Note: j.1, =(1 - e -/" )In Au, is the/ixed effects coefficients of equation (2.25) estimated with 

Least Squares Dummy Variable (LSDV) technique. All the fixed effects coefficients are 
significant at 5 per cent level. Rank of f.1 is obtained from each regression (Model 6.1 to 

Model 6.4) a/Table 62. 

Source: Estimated by using equation (2.25). 

The way the dynamic fixed effects panel equation (2.25) is specified, the sign 

of coefficient of initial levels of per capita income is expected to be positive for this 

estimation. As expected Table 6.13 shows that the coefficients of initial levels of per 

capita real income are 0.4138 and 0.5634, respectively, in Model 6.1 and Model 6.2, 

which are both statistically significant. Accordingly, the implied rate of conditional ~-
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convergence is found to be 17.6 and 11.5 per cent per five-year period due to 

introduction of average per capita total investment and average per capita private 

investment keeping other variables constant as reported in Model 6.1 and Model 6.2. 

The half-life for a state to close the gap between the initial levels of per capita real 

income and its steady state levels during the transitional dynamics of Indian states is 4 

and 6 years respectively due to these two investment variables. 

The high rate of conditional ~-convergence in case of dynamic fixed effects 

panel data analysis is attributed to the controlling of unobserved state-specific effects 

across the 14 maj or states. Table 6. 16 shows that all the fixed effects estimates are 

significantly different from zero at 5 per cent level indicating the heterogeneity of 

intercepts in the 14 major states. Table 6.17 indicates the simple correlation between 

these fixed effects estimates i.e., unobserved effects and the initial levels of per capita 

real income in each five-year span for all the regressions Models 6.1, 6.2 (in Table 

6.13), 6.3, and 6.4 (in Table 6.19) is either equal or greater than 0.44. Due to this 

positive correlation, the coefficient of initial levels of per capita real income in the 

single cross-section analysis is biased upward. This in fact, underestimates the rate of 

conditional ~-convergence. Once the unobserved state-specific effects (like initial 

level of technology, resource endowments, climatic conditions and social and 

economic envirorunents) are controlled for in the dynamic fixed effects panel data 

growth framework, the rate of conditional ~-convergence jumps up to a high level 

(i.e., 17.6 %). 

Table 6.17: Correlation between fixed effects estimates and initial income 

PCI76 PCI80 PCI85 PCI90 PCI95 

Model 6.1 0.48 0.66 0.65 0.71 0.44 

Model 6.2 0.50 0.67 0.67 0.71 0.44 

Model 6.3 0.48 0.66 0.65 0.71 0.44 

Model 6.4 0.52 0.68 0.68 0.72 0.46 
Note PCI76 to PCI 95 refer to per capita real income at the beginning of each sub-period. 

Source: Author. 

The high rate of conditional ~-convergence implies that the 14 major states of 

India are close to their steady states. This is interpreted as the differences in observed 

levels of per capita real income across the 14 major states have arisen from their 

differences in the steady state levels, rather than from the differences in the position 

of states along their similar transitional growth paths. The state-specific effects as 
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indicated by sih'Tlificant positive fixed effect coet1icients (11) affect the inter-state 

growth rates and generate dispersion in steady state levels of per capita real income 

(see Table 6.16). The dispersion and relative position of the states can be highlighted 

by computing the values of Ao that is, initial levels of technologl7 and expressing 

them relative to Ao mm [in the present case, the Ao of Orissa]. It is computed and 

presented in Table 6.18. Although there have not been much differences in the initial 

level of technology across the states, Ao values are highest for Haryana (6.43), 

Rajasthan (6.33), Punjab (S.64), Madhya Pradesh (S.SS), Gujarat (S.SI), and 

Mahrashtra (S.28) in comparision to Orissa «4.11). Out of these six states, four are 

the relatively better off states, which are agriculturally or industrially prosperous 

states relative to other states. Thus, the differences in Ao do matter in the differences in 

the steady states and generate the dispersion in levels of per capita real income across 

the Indian states. 

Table 6.18: Estimates of initial levels of technology lAo]: 1976-2000 

Without Human Ca ital IWith Human Capital 

Model 1 04(0) I Model 2 A(O) J Model 3 A(O) J Model 4 04(0) } 

AP 4.88 1.19 404 1.18 4.94 1.18 3.79 1.24 

61 4.38 106 3.71 1.08 4.45 1.07 3.40 1.11 

GJ 5.51 1.34 4.45 1.30 5.57 1.33 4.16 1.36 

HY 6.43 1.57 508 '1.48 6.50 1.55 4.79 1.57 

KN 4.79 117 401 1.17 4.86 1.16 3.74 1.23 

KR 4.18 102 3.42 1.00 4.31 1.03 305 1.00 

MP 5.55 1.35 4.47 1.31 5.63 1.35 4.15 1.36 

MH 5.26 1 28 4.47 1.31 5.30 1.27 4.22 138 

OR 4.11 1.00 3.54 1.03 4.18 1.00 3.24 1.06 

PJ 564 1.37 4.60 1.34 5.69 1.36 4.34 1.42 

RJ 6.33 1.54 503 1.47 6.39 1.53 4.73 1.55 

TN 4.22 1.03 3.54 1.03 4.28 102 3.30 1.08 

UP 4.86 1.18 3.96 1.16 4.92 118 3.68 1.20 

W6 4.95 1.20 406 1.18 5.04 1.21 3.73 1.22 

Note: The illiti,,1 Illvel of technology ele. captured by Ao is estimated/rom the relation 

( - Ii ')1 A J.il :::: I - e n 1)/' 

57 Letting i. J~ I, 2, ... 14 major states for Au. the relative values for Au for j'h state can be computed as: 
Au. ;;;;;. Mini Au] ......... A'!l4; 

Au, .' .. 
=:0 ->-1, if I ~ f;f ~ I, 2, .......... 14 

Au, 

Alii . '_',._ -~I. if I-f.f -I, 2, ......... 14 
Af), 

AUI _- '- 2 let - -A, ,f -I, , ........... 14 
A " ", 

Thus, AI) J 2:1 
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Therefore, the striking results we have got with regard to rate of conditional ~­

convergence (11.5 to 17.6) in dynamic fixed effects panel data analysis, is higher than 

the single cross-section analysis (5 to 7.35 %, Chapter 5). Furthermore, the rate of 

conditional ~-convergence after taking into account intergovernmental transfers is 

found to be 17.6 per cent per five-year span in comparison with 11.5 per cent without 

intergovernmental transfers. In the single cross-section analysis as shown in the 

Section III of chapter 5, the speed of conditional ~-convergence (5 and 5.97 %) with 

intergovernmental transfers is found to be less than the rate of conditional ~­

convergence (5.6 and 7.35 %) without intergovernmental transfers during the sub­

periods 1976-2000 and 1985-2000. respectively. But, the rate of conditional ~­

convergence in the dynamic fixed effects panel data estimation is higher than that of 

in the single cross-section estimation. This higher speed of conditional ~-convergence 

arises while accounting for differences in the state-specific effects across the 14 major 

states. 

6.3.3 Estimation results for conditional convergence with human 
capital and federal transfers 

The dynamic fixed effects panel growth equation (2.25) is estimated with 

LSDV estimator including human capital index (11) as a proxy for human capital. 

Three different models are specified by distinct explanatory variables. Table 6.19 

presents the estimation results for Model 6.3, 6.4, and 6.5. Keeping initial levels of 

per capita real income. population growth rate and human capital same, Model 6.3 

uses average per capita total investment (that captures intergovernmental transfers) for 

In(5) while Model 6.4 includes average per capita private investment for In(s). Thus, 

these Model 6.3 and 6.4 are distinguished by intergovernmental transfers, other things 

being equal. 

The coefficient of human capital has a wrong sign (-0.045) in Model 6.3 but 

expected positive sign in Model 6.4. However, both the coefficients are not 

statistically significant. The coefficients of initial levels of per capita real income and 

population growth rate and investment variable have the predicted signs and are 

significant for both models. Nevertheless, the inclusion of human capital variable 

increases the magnitudes of estimated coefficients of In(s) and In(l1+g+o) marginally 

from 0.294 and -0.369 in Model 6.1 (see Table 6.13) to 0.3049 and -0.36 in Model 

6.3 whereas, the reverse is true for Model 6.4. Model 6.3 shows that the rate of 
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conditional ~-convergence has reduced from 17.6 to 17.3 percent in each five-year 

span while the magnitude of a has marginally increased from 0.334 to 0.345. On the 

other hand, the rate of conditional ~-convergence has increased from 11.5 to 12.3 per 

cent and a has reduced from 0.25 to 0.21 in Model 6.4. The positive coefficient of 

human capital for Model 6.4 indicates the positive relationship with the growth rates 

of income as the better off states have more human capital as compared to worse off 

counterparts. However. the explanation for negative temporal relationship between 

human capital and growth rate of income as found in Model 6.3, can be seen from 

Islam. (1995): Benhabib and Spiegel, (1994); and Pritchet, (2001). 

Table 6.19: Conditional convergence with human capital in a panel estimation 

Vartables Model 6.3 Model 6.4 Model 6.5 
0.4221 0.5412 0.6242 

In (I'" ) (2.76)" (35)* (4.37)* 
0.3049 0.1222 

In (s) (361 )* (1.56)@ 
-0.3600 -0.3740 -0.3751 

Ln (n+9+&) (331 )* (-3.29)* (-3.28)* 
-0045 0.11693 0.3229 

In (h) (-0.25) (0.61 ) (1.98)*' 
Implied P 0.173 0.123 0.094 
Implied a 0.345 0.210 0.000 
Implied ). -0.05072 0.201288 0.859241 
Half Life 402 5.65 7.35 

R2 0.95 0.94 0.94 
Adjusted R2 0.93 0.92 0.93 

F-test 62.21 54.65 56.77 

Note. Half-life is estimated by In (2)1jJ. *. **. and *** refer to significance at 1. 5, 
and J () pCI' ccnt lel·els. @ refers to significant at 13 per cent level. 

SOllrce. Estimated bl' IIsing eqllations (2.25). 

Further, with exclusion of investment variable58
, Model 6.5 is estimated by 

using inItial levels of per capita real income, population growth and human capital to 

determine the relationship between human capital and h>TOwth of per capita real 

income. This estimation result is presented in Table 6.19. The rate of conditional ~­

convergence is estimated at 9.4 per cent per five-year period to close the gap between 

the initial position of per capita real income and its steady state position during the 

transitional dynamics of the Indian states. However, the exponent to human capital 

variable is around X6 percent, which is too high. In this case, since none of the fixed 

58 Since the correlation between human capital and average per capita total investment, and between 
human capital and private investment is 0.80, the dynamic fixed effects panel equation (2.25) IS 

estimated with human capital without inclusion of investment variable. 
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effects coefficients is statistically significant from zero, these coefficients are not 

provided in Table 6.16. 

The human capital index used in the present study suggests that the channel 

through which human capital affects growth may be more indirect than that implied 

by its simple multiplicative inclusion in the production function. Most likely this 

channel may run through efficiency function [A (t)] used in the production process. It 

is needless to say that human capital is the most important component of endogenous 

growth theory that causes either constant or increasing returns to scale. This is in fact, 

central point in explaining the technological progress over time within the varieties of 

endogenous growth models (Romer, 1986; Lucas, 1988; Rebelo, 1990 among others). 

6.4 Summary 
This chapter deals with the application of panel data analysis within the 

neoclassical growth framework to understand the differences in levels and growth of 

per capita real income across 14 major Indian states during 1976-2000. Fixed effects 

panel model is estimated to determine the differences in the steady state levels of per 

capita real income. Introducing per capita total intergovernmental transfers as an 

explicit variable has given rise to unexpected negative impact on the per capita real 

income. Total investment that captures intergovernmental transfers has shown greater 

positive impact on the differences in the steady state levels of per capita real income 

than that of per capita private investment. This indicates the positive impact of 

intergovernmental transfers on the differences in per capita real income. Thus, per 

capita total investment and population growth rate explain almost 90 per cent 

variations in the per capita real income across 14 major Indian states from 1977-2000. 

The inclusion of human capital index variable along with these variables (i.e., 

per capita total investment, population growth rate) is found to almost explain around 

92 per cent variations in the steady state levels of per capita real income across the 

states from 1977-78 to 2000-0 I. The elasticity of per capita real income due to per 

capita total investment, population growth rate and human capital is 0.33, -1.35 and 

0.64 per cent across 14 major states. Every one per cent increase in per capita total 

investment and human capital will lead to 0.33 and 0.64 per cent increase in the 

steady state levels of per capita real income. However, this will reduce by 1.35 per 

cent if population growth rate is increased by one per cent. 
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Despite the per capita total intergovernmental transfers are positively 

influencing the per capita real income of LIS, the levels and growth of per capita real 

income of better off (HIS and MIS) states have increased more than the LIS due to the 

higher growth rates of per capita private investment and per capita total 

intergovernmental transfers during the period 1977-2000. Therefore, 

intergovernmental transfers received by MIS and HIS have been more productive in 

the better off states due to high levels of per capita private and public investment 

made in different socio-economic infrastructure coupled with higher levels of initial 

levels of technology that increase the capacity building of those economies. In tum, 

these increase per capita real income over time. 

The application of dynamic fixed effects panel growth regression accounts for 

omitted variable bias arising from unobserved state-specific effects (that involved in 

single cross-section regression). This estimation results in higher rates of conditional 

p-convergence across 14 major states after accounting for per capita investment, 

population growth rate, and human capital and intergovernmental transfers along with 

unobserved state-specit1c effects. 

The faster rates of conditional convergence, 17.5 and 11.5 with and without 

the effects of intergovernmental transfers indicate that relatively better off (especially 

MIS and HIS; mostly MIS) states have received more benefits from the fiscal 

transfers mechanism in Indian federation. The impact of intergovernmental transfers 

along with private investment (total investment) has been higher in influencing the 

growth of income in better off states than in LIS. The relatively high rates of 

conditional p-convergence indicate that 14 major Indian states are close to their 

steady states. Therefore, the large difterences in observed levels of per capita real 

income across the states arc arising from differences in the steady state levels, rather 

than from differences in the position of states along their similar transitional growth 

paths. Further, since conditional p-convergence is consistent with sigma divergence; 

the high rate of convergence implies that inequalities of income and growth in Indian 

states are driven by wide differences in the steady states. 

Saving (investment) and population growth rates and initial level of 

technology [Ao] are important determinants of the steady state levels of per capita real 

income. With similar saving and population growth rates across the states, a state can 
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improve its long-run position of economic growth by bringing improvements in the 

components of An. Further, improvements in An can have the effects on saving and 

population growth leading to an indirect increase in the steady state level of real 

Income. 

The design of intergovernmental transfers system in Indian federation is 

redistributive in the sense that low-income states have received greater amount of 

federal fiscal transfers as compared to better off states in absolute terms especially 

explicit transfers. But, the higher growth in these transfers for better off states 

especiall y middle income states, and hence, increasing the growth of income leading 

to further regional disparities in income levels across the states. Thus, the nature of 

growth implications of impact of intergovernmental transfers is not distributive in 

Indian federation. 
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Chapter 7 

Summary, Conclusions and Policy Implications 

This study has analysed regional dimensions of economic growth in Indian 

federation within the neoclassical growth paradigm. The empirical results and 

conclusions, and policy implications of this study are given as follows. 

Absolute convergence in per capita income 

Absolute convergence in per capita real income at 1980-81 constant prices is 

observed across 14 major states during the sub-period 1960-70 at the rate of 4.48 per 

cent per annum. Although there has been a tendency of convergence in primary and 

tertiary sectors, it is the convergence in secondary sector at the rate of 2.23 per cent 

per year, which has contributed to the absolute convergence in per capita real income 

during 1960s. These results corroborate the findings of Cashin and Sahay (1996) and 

Bajpai and Sachs (1999); contradict the reasons for the convergence process in the 

period 1960-70. 

Absolute divergence is found across 14 major states in 1990-97 at the rate of 

around I per cent per year. This result is also similar to the findings of Rao et aI., 

(1999) and Dasgupta et al.. (2000). This divergence tendency is contributed by the 

unconditional divergence of secondary and tertiary sectors at the rates of 3.91 and 

2.84 per cent per year during 1990s. However, absence of absolute convergence in 

primary sector contributes to the divergence process in per capita real income across 

the states during this period. It is interesting to note that the speed of absolute 

divergence is estimated at 2.51 per cent per year in the period 1970-97. But, neither 

the primary nor secondary or tertiary sector is significantly affecting the divergence 

process. Thus, except the period 1960-70, the divergence tendency in per capita real 

income has been observed in 14 major Indian states. This implies that the relatively 

better off states have grown faster than the worse off counterparts in Indian economy 

after 1970 onwards. Consequently, inequality in growth and levels of per capita real 

income across the states continues over time. 
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Sigma convergence in per capita real income 

There is evidence in favour of a-divergence along with ~-divergence in 14 

major states for different sub-periods during 1970 to 1997. All the measures of 

income disparities show the increasing tendency in per capita real income across the 

states after 1970. Nonetheless, after the implementation of market-based refonns 

since 1991, the rising income inequality of different states in India has been attributed 

to the differential growth perfonnances of the states. The rate of increase in income 

gap among states has increased after the liberalisation era, as the better off states have 

grown faster than the worse off ones. Unequal and inadequate spread of social 

(education. health etc), physical (power, irrigation, road, railways etc), and economic 

(banking and others) infrastructure, and inequitable growth in these sectors have led 

to ditferential private investment decisions across the states. This may be a 

contributing factor for the dispersion in levels and growth of per capita real income 

during 1980s and 1990s. The spending in productive activities of State and Central 

Governments' behaviour coupled with private investment decisions have created 

differential potential and capacity building of the states for capital accumulation over 

time. 

The re-examination of unconditional (absolute) ~-convergence across 14 

major states in Indian federation offers the evidence for divergence tendency in per 

capita real income since 1970. But, the rates of absolute ~-divergence are sensitive to 

selection of samples, ditferent measurements of variables and estimations of models, 

consistency problems in the data, consideration of base periods and duration of time 

periods etc. 

Absolute convergence in per capita consumption 

The issue of absolute and sigma convergence are examined by taking three 

indicators of per capita consumption expenditure for rural and urban sectors (and 

total) across 14 major states from 1983 to 1999-00. The estimated ~-convergence 

(divergence) in inflation and inequality adjusted per capita consumption expenditure 

(IIPCC) differ from the estimates of ~-convergence (divergence) in per capita 

consumption (PCC) and inequality adjusted per capita consumption expenditure 

(lpeC) as well as in per capita real income (PCI). There is evidence for ~­

convergence in rural, and total I1PCC across the states at the rates of 4.71 per cent and 

3 per cent per year. respectively. during pre-liberalisation era (i.e., 1983 to 1993-94). 
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Nevertheless, the rate of divergence in total IIPCC (3.37 %) is strongly observed in 

the period 1993-94 to 1999-00. Therefore, during the reform era, even the per capita 

real consumption expenditure (i.e., IIPCC) shows 0.16 per cent more divergence as 

compared to per capita real income (3.21 %) per year across 14 major states. The 

economic reforms pursued seem to have generated effect on factors leading to 

agglomeration economics (Bhanumurthy and Mitra, 2003) in the relatively better of 

states causing divergence in the growth of per capita real income as well as in the 

gro\v1h of per capita real consumption expenditure during the reform period. 

However, there is neither convergence nor divergence tendency in total IIPCC among 

the states during the total period 1983 to 1999-00 due to offsetting tendency of per 

capita real consumption expenditure in pre-liberalisation and post-liberalisation 

period. 

Sigma convergence in per capita consumption 

The evidence in favour of a-convergence in inflation and inequality adjusted 

per capita consumption expenditure (IIPCC) (rural, and total) is compatible with ~­

convergence during 1983 to 1993-94 (pre-liberalisation era). But, ~-divergence and a­

divergence are evident during 1993-94 to 1999-00 (reform era). Moreover, the 

dynamics (or series) of cross-state dispersion generated is found to be rising from 

1983 to 1999-00 depending on the parametric values of ~ and its initial variance. 

Therefore. even if ~ and a-convergence (divergence) show similar results, ~­

com'ergence is a necessary but not a sufficient condition for sigma convergence, 

which may be caused due to changes in the ranks of states' consumption patterns. 

Conditional convergence in growth rates 

In the single cross-section regression, using average growth rate of per capita 

real income (measured at 1993-94 constant prices) from 1981 to 2000 as dependcnt 

variable. the rate of conditional ~-convergence is estimated at 6.9 per cent per year. 

Both population growth rate and literacy rate (human capital) do not affect the 

variations in the average growth rates. The initial levels of per capita real income and 

per capita private investment explain around 61 per cent variations in the average 

growth rates of per capita real income across 14 major states during the period. 
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Conditional I)-convergence in the trend growth rate of per capita real income 

across 14 major states after controlling for private investment rate and effective 

depreciation rate is observed to be 3.34 per cent per annum. If total investment (public 

and private) rate is used instead of private investment rate, the ratc of conditional 1)­

convergence is only 2 per cent per year. Therefore, private investment causes the 

major ditTerences in the trend growth rate of per capita real income across 14 major 

states. Once human capital is considered along with total investment rates and 

effective depreciation rate, then the rate of conditional I)-convergence is observed to 

be 4.61 percent per annum. It requires around 15 years for a state to close the gap 

between the initial levels of per capita real income and its steady state value. This 

relatively slow speed of conditional I)-convergence implies that not only the 

transitional growth paths affect the states dUling their transitional dynamics from an 

initial position to steady state positions but also the differences in the steady state 

across the states influence the variations in the trend growth of per capita real income. 

The elasticity of growth of income per capita with respect to total investment rate, 

effective depreciation rate and human capital is estimated at 0.06, -0.03, and 0.042 per 

cent, respecti\·ely. These three variables explain around 66 per cent variations in the 

trend growth rate of per capita real income across 14 major states during the period 

1981-2000. 

The physical and human capital share parameter, a = 0.66 and ),=0.46 are high 

In the state income. Since average total investment rate captures broad view of 

investment acti\·ities across the states and human capital is positively associated with 

this investment rate. it is expected that share of human capital in the state income 

would be higher. The addition of both physical and human capital sharc is however, 

either close to or more than 100 per cent, leaving nothing for labour share in the state 

income. What is surprising in the labour abundant and capital scare economies like 

Indian states is that these estimates are inconsistent with the model under 

consideration due to the features of either constant returns to scale or increasing 

returns to scale. 

The alternative specifications of variables within the conditional convergence 

regression in a cross-sectional analysis shows that the effects of investment rate, 

eftccti ve depreciation rate, and human capital are robust. Thus, once the di fferences in 

determinants of the steady states are controlled for, there is inverse relationship 
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between the initial levels of per capita real income and their average growth rates 

indicating the evidence for conditional convergence in per capita real income across 

the 14 major states like other studies in Indian context (Cashin and Sahay, 1996; 

Nagaraj et a!., 1997; Sachs and Bajpai, 2002, Trivedi, 2002 among others). This 

implies that there has been evidence of conditional convergence across Indian states 

but the rate of conditional convergence differs due to differences in the measurements 

of variables. 

Intergovernmental transfers and convergence in India 

In order to examine the distributional impact of intergovernmental transfers on 

the le\els and growth of income across 14 major states, the volume of explicit (tax 

devolution and grants) and implicit intergovernmental transfers (indivisible due to 

states' borrowing from the Central Government and banking system) were computed 

for 14 major states of India from 1976-77 to 2000-0 l. Description of these data shows 

that the Low Income States (LIS) have received relatively more explicit as well as 

implicit transfers as compared to High Income States (HIS) and Middle Income States 

(MIS) over the years. 

Despite the redistribution of resources among 14 major states due to 

progressive nature of explicit intergovernmental transfers, progressivity of total 

transfers is reduced due to significant regressive nature of implicit transfers from 

1985-86 to 1994-95. Greater amount of intergovernmental transfers to LIS in 

comparison with the HIS and MIS does not enable the poor states to grow more 

rapidly in per capita real state disposable income. In fact, MIS are the larger 

beneficiaries of intergovernmental transfers due to existing mechanisms of transfer 

system in Indian federation as seen through their higher per capita growth rates 

throughout the period 1976-2000. 

Absolute convergence in per capita real disposable income 

The analysis uf absolute ~-c()nvergence in per capita real disposable income 

within the neoclassical growth paradigm shows that neither convergence nor 

divergence in various measures of income in per capita terms (i.e., per capita real 

income and state disposable income) at 1993-94 prices across the states in the period 

1976-77 to 2000-0 I except the sub-period 1980-1990. During 1980-90, p-divergence 

is evident in per capita (NSDP + Implicit Transfers) due to the greater size and impact 

of implicit transfers for HIS. Nevertheless, the negative absolute convergence 
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coefficients indicate the tendency of divergence in these measures of income during 

all the sub-periods except 1976-1985. If the disaggregate components of 

intergovernmental transfers are added to NSDP, the magnitudes of ~-divergence 

coefficients of per capita real state disposable income (SDIs) tend to slightly reduced 

almost in all the sub-periods. This indicates the inadequate flow of transfers to poor 

states to catch up the standards of Ii ving of better off states in terms of per capita real 

disposable income. 

Sigma convergence in per capita real disposable income 

The evidence for sigma divergence in per capita real income (pel) and various 

per capita disposable incomes constructed due to different components of 

intergovernmental transfers show the increasing inequality in all the sub-periods. 

Even if the size of explicit intergovernmental transfers are estimated to be more for 

LIS. it is the MIS that grow at a higher rate in per capita total transfers, revenue 

receipts and total expenditure as well as m per capita real income throughout the 

period 1976-2000. In spite of this. the insignificant nature of ~­

convergence diwrgenee eoet1ieients throughout the periods indicates the absence of 

com'ergenee or divergence in per capita real disposable income across the states. 

Conditional convergence after controlling intergovernmental transfers 

The speeds of conditional ~-convergence after controlling total investment 

(that captures mtergovernmental transfers) along with other control variables are 5 % 

for I 976-20()O and 5.97 % for 1985-2000. Without accounting for intergovernmental 

transfers (i.e .. priv'atc investment). the speeds of conditional ~-convergence are 5.6 % 

and 7.35 °0 during the same sub-periods. Thus, the speed of conditional ~­

convergence with intergovernmental transfers is lower than that of without 

intergovernmental transfers. Since conditional convergence is consistent with sigma 

divergence, this indicates that the extent of differences in growth rates of per capita 

real income across Indian states has been reduced after accounting for total 

intergovernmental transfers. Further. the relatively higher rate of conditional 

convergence for 1985-2000 shows more income inequality across 14 major states in 

comparison to the sub-period 1976-2000. 

Using low-income states (LIS) dummy variable in the presence of investment 

rate and population !,>Towth rate increases the variations in growth rates from 80 to 84 
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per cent across the states during mid-1980s (i.e., 1985-2000) due to state-specific 

effects. This implies that the better off states have reaped the benefits of growth 

process due to their availability of socio-economic infrastructure as against the LIS. 

Thus, despite the LIS states have received considerable amounts of intergovernmental 

transfers in comparison with better off states, the higher growth rate of both private 

investment as well as intergovernmental transfers due to faulty mechanism of 

intergovernmental transfers in Indian context, has resulted in the conditional 

convergence and sigma divergence during the period 1976-2000. This diverging 

tendency has further, increased during 1985-2000. Therefore, the process of 

liberalisation begun in 1985 and gained momentum since 1991 has generated wide 

income disparities across 14 major states. 

Accounting for unobserved state-specific effects within the fixed effects panel 

growth model have shown higher rates of conditional I)-convergence with and without 

intergovernmental transfers. The faster rates of conditional convergence, 17.5 and 

I 1.5 with and without the effects of intergovernmental transfers indicate that the 

unobserved state-specific effects do affect the differences in the steady state levels of 

per capita real income across 14 major states. With existing better levels of initial 

technology and other socio-economic environment in relatively better off (especially 

MIS other than HIS) states, the private investment and intergovernmental transfers 

received by MIS and HIS are more productive than the LIS causing higher output or 

income growth in those states. Although the income elasticity with respect to capital 

(0.34) appears to be reasonable in the present context, these high rates of conditional 

convergence indicate that the Indian states are close to their steady states. Therefore, 

the large differences in observed levels of per capita real income across the 14 major 

states have arisen from differences in the steady state levels, rather than from 

differences in the position of states along their similar transitional growth paths. 

Further, since conditional I)-convergence is consistent with sigma divergence, the 

high rate of conditional I)-convergence implies that inequalities of income and growth 

in Indian states are driven by wide differences in the steady states. Similar diverging 

trend is evident in case of three different categories of HIS, MIS and LIS. However, 

intergovernmental transfers have positively influenced the levels of per capita real 

income for LIS. 
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The empirical results and conclusions of this study leads to the following 

policy implications. 

Indian states differ with respect to steady states. Consequently, there are 

sil,'11ifieant differences in the findings of absolute, sigma and conditional convergence. 

The absolute divergence, sigma divergence and conditional convergence are 

consistent with each other implying the inequalities in the levels of per capita real 

income and growth across 14 major states after 1970s. Moreover, these convergence 

results indicate the rising inequality not only in per capita real income but also in per 

capita real consumption during 1990s (i.e., liberalisation era) across the Indian states. 

The main sources of inequality in per capita real income in the Indian states have 

arisen from the secondary and tertiary sectors in comparison with the primary sector 

as indicated by absolute divergence. Therefore, improvement and augmentation of 

secondary and tertiary sectors should be targeted with due respect to primary sector in 

poor states so as to achieve balanced growth in per capita real income across Indian 

states and hence, convergence in standards of living. 

Conditional convergence shows that differences m per capita private 

investment (rate), population l,'Towth rate and human capital do influence the growth 

and levels of per capita real income across the states. Higher physical and human 

capital and lower population growth cause higher levels and growth of income for 

better off states while reverse is true for poor states. This suggests that the inter-state 

growth patterns in Indian economy are not only detennined by state's distance from 

its own steady state but also the factors that detennine the differences in the steady 

state, As a consequence, factor accumulation continues to playa key role to economic 

growth and explains the major differences in growth rate of per capita real income 

across 14 major states. A poor state can invest more on secondary and tertiary sectors 

to generate more employment opportunities by giving due attention to the primary 

sector tor balanced and sustainable h'TOwth, Appropriate policies are required to 

increase the levels of private as well as public investments in both physical and 

human capital by creating appropriate economic environment and facilitating di fferent 

kinds of infrastructure in poor states in order to achieve balanced growth and equity. 

It is also essential to control population growth rate by giving proper incentives to 

private agents to control over the fertility rate and other characteristics of population 
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since it affects the levels and growth of income negatively because of the thin spread 

of physical capital over the large population. 

In addition, public policy may consider factor like initial level of technology. 

Even with similar saving and population growth rates across the states, a state can 

improve its long-run position of economic growth by bringing improvements in the 

components of initial level of technology. Further, improvements in initial level of 

technology have the positive effects on saving and population growth leading to an 

indirect increase in the steady state levels of income. 

Notwithstanding the role of federal transfers, the levels and growth of per 

capita real income of better off (HIS and MIS) states have increased more than the 

LIS due to the higher growth rates of per capita private investment and per capita total 

intergovernmental transters during the period 1977-2000. Therefore, 

intergovernmental transfers received by MIS and HIS are more productive in the 

better off states due to high levels of per capita private and public investment made in 

different socio-economic infrastructure that increase the capacity building of those 

economies. In tum, this increases the per capita real income over time. In reverse 

way. LIS might not get enough benefits from the intergovernmental transfers due to 

lack of appropriate infrastructure even if they have received more per capita federal 

transfers in absolute values. The design of intergovernmental transfers system in 

Indian federation is redistributive in the sense that low-income states have received 

greater amount of federal fiscal transfers as compared to better off states in absolute 

terms especially explicit transfers. But. the higher growth in these transfers for better 

off states especially middle income states, and hence, increasing the growth of income 

will lead to further regional disparities in income levels across the states. The higher 

growth rate of per capita total intergovernmental transfers in case of MIS raises 

queries for review of design of fiscal transfers mechanism for effective redistribution 

in the context of Indian federation. 

Further, policies to accelerate convergence processes in consumption/incomc 

111 rural and urban sectors across the states may need a thorough understanding of 

factors mobility and factor-price equalisation across the border of the states giving 

due attention to the difTerences in structural characteristics of states in India. 
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