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Introduction

THIS paper considers that the true inter-regional (or, inter-state) migration of workers in

India is a continuous process in time and space. However, inter-regional migration is
often characterised in India by a discrete process in time and space due to lack of continuous
(e.g. annual time series) data on migration. An obvious drawback of discrete migration data is
that it conceals all information and implications relating to the actual spatio-temporal process
of inter-regional migration.

Previous econometric studies on India’s Inter-regional migration are few and are directed at
explaining the nature of economic determinants, of lifetime inter-regional migration
(Greenwood 1971; Narayana 1990a, 1991)." Notable exception is Greenwood who had used
data from the 1961 census on total number of male inter-regional migration in all durations of
residence and in duration of residence of less than one year for the purpose of comparing the
economic determinants of migration between these durations of residence. Greenwood's study
had mainly shown that parametric estimates of lifetime migration have a simultaneity bias due
to aggregation of migration over time.?

To my knowledge, there exists no methodological framework to obtain a continuous
process of economic migration in time and space, based on the observed discrete migration
process. Thus, the main purpose of this paper is to fill in this research gap.

This paper contributes in developing a simple dynamic migration model for the purpose of
estimating the spatio-temporal continuity of migration process.*Also, this paper estimates the
dynamic model by standard econometric techniques and obtains the continuous path of
migration for selected years by the technique of econometric simulation analysis.

* Associate Professor, Population Research Centre, Institute of Social and Economic Change, Nagarabhavi,
P.O. _Fangalore 560 072.
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1. For a survey of econometric studies on migration in developing countries, see Todaro (1976).
2. For an empirical discussion on simultaneity bias in migration models, see Greenwood (197S).
3. For a good general introduction to the economic and econometric analysis of migration, see Willis (1974).



184 M. R. Narayana

The rest of the paper is organised as follows, In Section 2, a dynamic model of migration
is developed and itsestimation strategy is outlined. Section 3 describes the data and variables
used in the actual estimations of the model. In Scction 4, estimates of results of the economic
determinants of inter-regional migration of workers in India are given. Section 5 gives the
estimates of the path of spatio-temporal migration for the period 1971-74. Section 6
concludes the paper with policy implications.

The Mode!

Consider a nation comprising a sct of R-regions. Let the gross migration of workers in
a particular pattern from region i o region j in time ¢ be denoted by M;* (f). Assume that
gross flow of inter-regional migration in time is influenced by migration of previous period
[M* (ty)] as well as by the current values (or, levels ) of a set of explanatory variables in
regiondand f, {Z: () = {Z'(), . ... Z"0) Z @O = (Z" . ... Z;™(1))], where m need not
equal to m*. This can be expressed as follows:

My ) = 1My (o), Z ), ZD), ()
Mg (6) = g (Myr (), Zi{tp) . Z; (1)) | @
Myt (1) = g (Myrq - % (1), 2 (1)) @)

where i, j = {1, .. R}, and M, is zero for all i.

From the viewpoint of data, the sysiem of equations in (1)-(3) constilutes a time series
of cross-section data on gross flow of inter-regional migration. In India, a time serics data
and a time serics of cross-section data on inter-regional migration arc not available. Rather,
what is available is a cross-section data in which information on migration process is given.
by different durations of residence where cach duration is a temporal aggregation of the
process of migration occurring over a period of time. For instance, in 1981 census, data on
gross inter-regional migration is available, among others, in duration of residence of five to
ninc ycars. If data on observed migration is available only by durations of residence, then
every information relating 1o the gross migration process occurring in time is concealed/
unobscrved. Conscquently, there exists a divergence between the actual (continuous) migration
process and the observed (discrete) migration process by durations of residence. This
situation suggests a form of asymmetric migration information and calls for alternative
strategies for estimation of macro migration equations in (1) through (3).

Derivation of Estimable Equation

Consider that the functional relationships in {1)-(3) are linear, Then, a dcterministic linear
migration system can be written as follows,

M‘-jP (fl) = M‘:’-P (f0)+ Gi-Z,- (Il)+ GJZJ (‘l) (4)

Mye (1) = My» (1) + 6;-Z; (1) + 8;-Z; (1 (5)

-
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where 8, = (0;3,...,0,»} and 0, = [9 1 J-] arc the column vector of coefficients
assoclawcl wnh 2 (t), Z (t)) . This systcm shows that migration process in time forms a
recursive system since each of the endogenous variables can be determined sequentially,
Hence, migration in K'th time can be solved to yicld:

Myr (1) = M,'j" )+ 0,20 21 + ej c X Z; (1), )]

Throughout, M;” {t0) will be weated as exogenously given stock of migration.

Migration in Kth time in (7) is a culmination of migration over a pericd from 1 to K.
Thus, M; ? (1) captures the process of migration over time as much as migration by duration
of residence of 1 to K years. Consequently, equation (7) can be a framework for estimation
of determinants of migration by duration of residence of 1 to K ycars as well when the
underlying process of migration is continuous in time and space.’

In addition, the formulation in (7) capturcs the following features. First, in the recent
macroeconomic literature, an economic system in which the final configuration of a variable
depends on the path taken towards it is called hysteretic (Setterficld 1993). From this
viewpoint, the linear migration system in (7) may be considered for a case of hysteresis in
migration since the final configuration of migration in this system depends on path taken
toward it. Second, Migration in different times is influenced by the same set of explanatory
variables, (Z;, Z;} whose influence do not vary in time. However, the model clearly allows
for differential impact of 6; and 6; on migration. Third, migration depends on the entire
time-path of Z through the cumulative total, viz., Zy=1* Z; (t4) and Zi=1* Z; (84). This
underlines that the migration system has a long memory such that it will not forget the
determining features of its previous time-path. Fourth, the past values of migration will have
no explicit influence on current exogenous variables and its coelficicnts that, in part,
characterise the system but determines the migration over a period of time. In econometric
terms, this formulation assumes away the classic problem of simultaneity.

Given the estimated coefficients(8;*, 8;+) from (7), and the basic data on M;* (50} and
{Zi (1), Z; ()}, R = 1,...,K, an estimaie of the continuous lime-path of migration
{M* (&)« ..., My* (1)+] can be obtained by the following non-stochastic simulation

analysis.
Mye (1) * = My#(tp) +6; Z; (1) + 6;°- Z; (1) (8)
G () * = Myr()* + 0,72, (1)) + 6;7- Z; {i); ()]

4. Very often in the migration literature, detenminants of migration by duration of residence is estimated in one
of the following forms.

M'_j_, «)= o + 6. Zs(‘u) + ej- ZJ () or,

M'.}... (1) = a..j + e‘_ . Z‘_(l‘) + e}. . Z, (:t); o,

M‘.’.p ¢y = o+ 8 [EZ0)+Z.() )2+ Bj- [[(Z]. “) "’Z; N2

The first equation assumes, a priori, that all migration over a period of X years has occurred only during the
first period, whereas second equation assumes that the same has occurred during the Kith period. On the other hand,
the third equation assumes that all migration has occumved in the middle of the period. As compared to these
equations, equation (7) above seems to be new in the literawre.
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Mye () * = Myr(q)* + 07 . Z; (80 + 67 . Z; (1) (10)

Thus, the regression and simulation analyscs allow for the intercept to vary over time
and to vary over cross-section units, but not the slopes. Otherwise, separate cross-section
regression for each time would be required which is possible if only one has a time series
of cross-section migration data.

Estimation Strategy

In order to estimate equation (7), the first siep is to identify the Zi(t) and Z(n). In this
regard, 1 adopt the explanatory variables as suggested by the quantitative economic theory
of local (regional) public goods in Narayana (1991) for ¢xplaining the cconomic behaviour
of iner-regional migration of workers in a federal economy like India. Those variables are
(1) wage rates (wi, wy ); (ii) per capita regional wxes or expenditures (gi, g7); (iii) per capita
federal taxes or subsidies (si, 55); (iv) population size (pi, p;); and migration cost (cy). 1
presume that ail these variables are time-dependent cxcept the moving cost.

In reality, inter-regional migration of workers may be influcnced by many other factors,
in addition to pure economic variables above. To account for these left out variables, it is
essential to treat the estimation of migration in a stochastic form. Incorporating the
theorctically suggested explanatory variables above, the stochasiic form of equation (7) can
be wrilten as follows.

Mg () = Myp (ip) + Oy (Zp=Fw (0)) + 02 (Zp= Wi (1)) +

03, (Tpar* 8 () + 045 (Zpat* g5 (1)) + 03 (Tpo it s (1)) +

B6; - (Zp= 15 ()} + 09 [Ty 140 4} + 055~ [Ty 1t p; (1)) +
8- (K-cy)+e. §3))

where € is the random error term and all other notations are the same as defined above,
In 1otal, the model contains ten parameters including the intercept term,
Alternatively, if the relationships in (1)-(3) are presumed to be non-linear in variables
but linear in parameters, then a log. linear form of estimable equation is :
log M"jP (e = log M“jl’ (o) + 9y - log [/, u gt wi (1)) +
8y - log {Ry—1* w;(t)) + By; - log (m,_ vt g (1)) +
Oy - log {my=1* g () +0s; - log {my =1t 5; (1)) +
96_;' - log {m;, . S ()] +07; - log {m, . (* p; (1)) +
Bg; - log (ma=y* pj(tp)) + 6 -log(K.c) + €. (12)

where € is presumed 1o entering as an additive term and (&, 2w, (1,))= {w, (1) - w, (£) -
w, (&), .., w{t,)} and so on,

The two formulations in (11) and (12} are entirely different in treating the determinants
of unobserved migration process in time. In (11) [or 12], the determinants of unobserved
migration process is presumed to be lincarly [or nonlincarly] additive [or interactive]. But .
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the specification of variables in both (11) and (12) allows for differential impact between a
unit change in origin level variable and a unit change in destination variable,
The expected signs on the coefficient are as follows :

O <0;8y; >0;0y >0,85; <005, <0;9; >0;,0,;, >0,

or9,, <0 93; >0, or 9” < O; and 99 <0,
Data and Variable Descriptions

The migration data for this empirical study is drawn from the 1981 census. This is the
latest information on inter-regional migration since migration tables of 1991 census are yet
o be published. In particular, the data on gross inter-regional migrants who reported
employment as a reason for migration, by duration of residence of five (o nine years, asa
proxy for migration of workers is employed. 3 On the other hand, migrants who reported
employment as a regson for migration by duration of residence of more than ten years is
employed for stock of migrants [i.e. M;* (fo)]. In economic terms, the existence of a large
migrant stock can be a source of information and communication to new migrants, and,
thereby, influence migration between regions, The sample employcd consists of 20 states,
excluding all the Union Territories and states of Assam and Sikkim.°

The statistical information on all the following independent variablcs are obtained from
the available sources. Appendix I gives sources and additional discussion for these variables.

{i) w: (wy). This variable refers to per capita income in different states. It is used as a
proxy for average market wage rate in different regions. This is done for lack of information
on occupational settlement of migrants in different sectors, such as, agriculture, industry,
services etc. in the migration data which poses the practical problem of choosing a
representative wage rate. In this connection, the author is aware that if inter-state migration
flows are stratified by rural or urban residence in an origin state and by rural or urban
residence in a destination state, then one can use secioral (rural or urban) wage rates which
may be a better variable than per capita income, However, such a stratification contradicts
the inclusion of other variables, such as, federal transfers etc. which are neither determined
nor defined on the basis of rural and urban distinctions in different states,

(ii) & (1;). This variable refers to the per capita own tax revenue in region i(f). Itis assumed
10 represent the per capita cost of providing a common level of regional public services as
well as to indicate a dimension of cost of living in different states. Since the major sources
of tax revenue for state governmenis in India are indirect taxes (e.g. sales tax on

5. According to the 1981 Census, employment as a reason for migration include persons (i) in search of a job, or
hoping to get a joby; (ii) got a job and moved to take up a job; (iii) having already got a job and moved because of
transfer, promotion etc. For lack of information on these job/employment status of migrants, it is presumed that all
migrants shift from one job to another as they move between regions.

6. The exclusion of Union Territories is due to non-availability of federal transfer figures since they do not
come under the purview of fiscal federalism. The state of Assam is excluded since the census could not be conducted there
in 1981. Sikkim was excluded since federal transfer data is not available for it as a slate before 1975.
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commodities), their incidence can be presumed uniform on all residents and in all
occupations within the state. Hence, per capita taxes rather than tax rates are used here.

The specification of t; (t;) in the estimable equations implicitly assume that per capita
regional taxes are equivalent to per capita benefits of regional expenditure. Hence, no
measures of benefits or regional public services are included in the same equations. Also, the
benefits of regional expenditures are assumed to be capitalised in no other forms.

(ii)p; (P,). This variable refers to total population size of a state and is used as a proxy for
labour market conditions in different regions. In fact, states which are larger in population size
have attracted large number of migrants. This is possibly due to larger labour markets and
greater employment opportunities the large states can provide because of their high level of
urbanisation, industrialisation etc. These unmeasured effects (e.g. urbanisation) are
assumed to be captured in using destination population size as an explanatory variable.

(iv) Cij. It refers to the rail distance between state capitals/major cities in the state and is
used as a proxy for various migration costs [e.g. the monetary and psychic costs of moving] that
a worker has to incur in moving from one region to another. | treat moving costs as a
constant in my estimations due to lack of information on the changes in non-monetary costs of
migration in time.

(V) si (sj). This variable refers to the per capita total transfers to a state where the total
transfers to a state are from the Finance Commission, the Planning Commission and the
federal discretionary grants. Although the nature and instruments of transfers of these
commissions are different (e.g. revenue-sharing and grants-in-aid are the major instruments of
Finance Commission transfers and plan grant is a major instrument of Planning
Commission transfers), the sum of these transfers is plausible since the ultimate objective of
all transfers is redistributive in nature. Further, in arriving at per capita federal transfers, the
total federal transfers to a state are deflated by that slate's total population since the entire
population in a state are assumed to benefit from those transfers. Throughout, these transfers
would be considered as a welfare payment and constitute a specific form of income to the
residents in different regions

Results of Estimation and their Economic Interpretation

Table 1 summarises the Ordinary Least Squares (OLS) estimates of the parameters of the
linear model and Table 2 gives the parameter estimates of log linear model. In each table,
estimation results of three different sub-models are given. For instance, in Table 1, sub-
model 1.1 includes estimates of all parameters in equation (11), whereas sub-model 1.2 is
estimated without the variable pi and sub-model 1.3 is estimated without/?, andpy. Note that
dropping of the variable pi alters the sign of coefficients and their level of statistical
significance much. This indicates that multicollinearity between pj and other explanatoiy
variables is severe in estimating sub-model 1.1 in Table 1, or 2.1 in Table 2.

Of the three sub-models in Table 1, model 1.2 performs better in terms of predicted signs on
and statistical significance of coefficients, although the explanatory power of the model (in
terms of/?-square) is comparable between sub-models. In the same way, sub-model 2.2
performs better in the class of log linear models in Table 2. On the bases of these qualitative
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TABLE 1: ECONOMIC DETERMINANTS OF INTER-REGIONAL MIGRATION WORKERS IN INDIA
PARAMETER ESTIMATES OF THE IINEAR MODEL

Dependent variable: Number of inter-state migrants who reported employment as a reason for migration by
duration of residence of five to nine years

Variable Estimated coefficients, and t-ratios in paranthesis
Sub-model 1.1 Sub-model 1.2 Sub-model 1.3
Intercept: 0.6* 0.68* 0.86*
(399 4.35) (.74
Wage rate in i: -1.32 -2.81* -1.63
(1.35) (287) (277
Wage rate in j: 0.25 2.19%* 165
(0.25) (2.38) (2.79)
Per capita regional taxes in i: 258 16.34 783
(0.26) (1.62) 0.79
Per capita regional taxes iny: 2371%* 79 1452
(234) 0.78) (1.44)
Per capita federal transfers in i: 012 -1.99** -1.84
023) (212 (1.94)
Per capita federal transfers iny: 115 24 083
(0.85) @72 (0.63)
Labour market conditions in i: 0.29* — —
(5.76)
Labour market conditions iny: 0.01** 0.02* —
(222) (329
Moving cost between i and j: -0.19 -0.2 -0.14
(1.65) (165) (120
Adjusted /?-square: 0.25 018 0.15
Standard error of forecast: 1973.11 2056.79 2082.83
F-statistic: 13.36 10.02 9.7
Number of observations: 380 380 380

Notes: 1. * Indicates that the coefficient is significant at 1% level.

2. ** Indicate that the coefficient is significant at 5% level.

3. The critical value of F (9,370), F (8,371), and F (7,372) al 1% level of significance is 1.88,1.94, and 2.01
respectively.

differences between sub-models, the linear model of 1.2 and the log linear model of 2.2 is
acceptable on empirical grounds. This suggests that both linear and log linear functional
forms are appropriate specification of inter-regional migration of workers in India.
However, for the rest of my analysis below, I use the results of log linear model of 2.2. as it
contains more number of statistically significant coefficients than the linear model in 1.2.

7. For a systematic analysis of the criteria for model choice in the context of India's inter-regional migration, see
Narayana (1990b).
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TABLE 2: ECONOMIC DETERMINANTS OF INTER-REGIONAL MIGRATION WORKERS IN INDIA
PARAMETER ESTIMATES OF THE LOG LINEAR MODEL

Dependent variable: Log [Number of inter-state migrants who reported employment as a reason for migration
by duration of residence of five to nine years]

Variable Estimated coefficients, and t-ratios in paranthesis
Sub-model 2.1 Sub-model 22 Sub-model 23
Intercept: 049* 052* 0.65*
(12.08) (12.64) (16.13)
Wage rate in i: -0.39* 0.56* -0.15
(359) (5.24) (1053)
wage rate in j: 0.02. 0.38* 0.38*
022 (4.30) (340)
Per capita regional taxes in i: 0.07 0.13* 001
(L.32) (2.88) (0.25)
Per capita regional taxes in j: 0.11* 0.02 0.08
(253) (056) (172
Per catpita federal transfersin i: 0.02 -0.21* -0.2
(0.33) (7.26) 6.27)
Per capita federal transfers in j: 0.23* 0.35* 0.06
(385 (6.36) (114)
Labour market conditions in i'; 0.15* — —
(5.16)
Labour market conditions in j: 0.13* 0.18* —
(4.83) (7.47)
Moving cost between i and j: 0.12* 0.11* -08*
(654) 472 (334)
Adjusted R -square: 072 0.71 0.65
Standard error of forecast: 1.25 1.3 138
Fstatistic: 106.87 109.36 101.99
Number of observations: 380 380 380

Notes: 1. * Indicates that the coefficient is significant at 1% level.
2. ** Indicate that the coefficient is significant at 5% level.
3. The critical value of F(9,370), F (7,372) at 1% level of significance is 1.88,1.94, and 2.01 respectively.

In economic terms, the estimation results can be interpreted in the following ways. First, the
negative and positive migration elasticity with respect to w, and wj respectively may be
interpreted that workers move from regions of low wage rate to regions of high wage rate.
Hence, accentuation of inter-regional wage differentials, ceteris paribus, encourages
migration. Second, for a given level of regional public services, the positive elasticity with



TABLE 3: ESTIMATED INTER-REGIONAL MIGRATION OF WORKERS IN 1971 AS A PERCENTAGE OF TOTAL ESTLMATED INTER-REGIONAL MIGRATION
OF WORKERS IN INDIADURING 197 1-74

Migraation to Migration from region i:
region j:
AP. Bihar Guj~ Har- HP. J&K Kar- Kerala Mf. Maha- Mani- Megh- Naga- OrissaPunjab Rajas- Tamil- Tri- U.P. W.B.

arat yana nataka rashtra pur alaya land tnan  Nadu pura

AP _ 1953 20.00 20.10 2043 20.08 21.03 2056 20.72 21.60 1437 1887 1981 2094 1945 20.04 2102 17.96 1854 1897

Bihar 2052 2144 2185 2244 2180 2059 1952 2156 21.66 2232 2236 23.78 21.88 2270 2128 1864 2347 2140 2217

Gujarat 1948 1851 — 2005 1941 1442 1877 1989 2056 21.80 1551 1665 1648 19.36 1848 2108 1930 1299 1936 17.00
1958 — 21.89 2131 1814 1998 20.11 20.61 1814 1932 2158 20.48 2234 2118 1782 19.96 2050 19.99

Haryana 1925 20.10

HP. 2067 1958 2011 21.75 —- 2157 1994 2131 20.13 20.85 19.26 18.72 20.19 1881 20.87 2035 1864 1825 20.23 18.63

&K 2087 1885 1903 2165 2289 1889 2020 1918 2033 2150 17.32 1899 2136 2044 2229 2091 19.06 2341 2089 19.88

Kamataka 20% 1954 2043 2048 20.96 2162 1981 2229 1398 1652 1865 1935 17.02 2002 2112 16.60 17.60 1851

Kerala 2080 2023 19.80 2102 2077 2090 2029 — 2105 2184 2102 1972 2251 2039 20.34 2006 2050 19.80 1997 19.29
MP. 2023 2082 2151 2101 2217 2230 1984 1856 — 2205 1500 1871 2242 2178 20.84 2199 1923 19.87 2059 20.66
Maharashira 2081 1887 20.16 1980 2059 1951 1957 2047 2112 — 2066 1662 1754 1984 2002 1965 1929 1581 1954 18.08
Manipur 2081 17.67 1923 2034 2201 1852 2060 1909 2009 1903 — 2432 2612 2143 2209 2030 17.71' 2325 2062 19.31
Meghalaya 1949 1933 1866 2168 2233 21.83 2061 2160 2017 2118 2321 — 2327 2120 2272 2102 2070 2313 1870 2134
Nagaland ~ 1879 1758 1897 1971 2229 2022 2057 2125 17.80 2142 2060 g5 1937 2009 2146 2084 1851 2052 1790 17.02
Orissa 2015 2069 2096 2046 2195 2207 2152 1986 2099 2144 1755 1o e 2106 2120 1891 2192 19.96 2176
Punjab 1879 1933 10.83 2090 2186 2156 1822 1841 2064 2080 1873 1919 1064 1943 — 2099 17.26 1568 2060 18.63
Rajasthan 1990 19.94 21.69 2205 2105 20.65 2053 1908 2121 21.87 2109 1065 2074 2057 2240 — 1950 2040 2037 2061
TamilNadu 2092 19.99 2093 20.32 19.38 1906 21.82 2200 2031 2136 2020 1833 2070 2043 1959 1996 — 1657 19.46 18.71
Tripura 1995 1632 2075 2124 1792 2054 18% 1845 1807 1885 2334 2443 2364 2198 2115 2133 1855 — 1945 2106
UP. 2078 1982 2149 2196 2222 2047 2112 1985 2153 2154 2013 2021 2120 1957 2238 2154 1915 2120 — 2053
WB. 1968 2117 2063 20.72 1988 2023 2007 2004 1984 2117 1933 2079 2029 2144 2066 2024 1929 2129 2065 —

Source: Computed by the author.



TABLE 4: ESTIMATED INTER-REGIONAL MIGRATION OF WORKERS IN 1972 AS A PERCENTAGE OF TOTAL ESTIMATED INTER-REGIONAL
MIGRATION OF WORKERS IN INDIA DURING 1971 -74

Migration to Migration from region i:
region j:

AP. Bihar Gu- Har- HP. J&K Kar- Kerala MP. Maha- Mani- Megh- Naga- Orissa Pun- Rajas- Tamil- Tri-  UP. WE.

arat yana nataka rashtr pur alaya land jab  than nadu pura
a

AP. _ 2291 2384 2286 23.04 2293 2397 2319 2333 2374 2336 2242 2236 2341 2350 2302 2340 2365 2326 2334
Bihar Gujarat 2337 22.36 2387 2389 2400 2383 2337 2325 2380 23.76 2444 2422 2435 2386 2408 2380 2336 2453 2409 24.10

22.81 2283 2257 2093 2344 2282 2326 2369 2346 2171 20.63 22.70 23.33 23142 22.66 2247 23.48 2293
Haryana 2288 2326 2406 — 2379 23.69 2242 2313 2338 2342 2320 22.72 2327 2338 2392 2359 2313 2352 2386 23.14
HP. 2268 2223 2248 2304 — 23.08 2326 2281 2242 2281 2347 2043 1894 2148 2351 2257 2137 2268 2332 22.62
J&K 2265 2177 2306 23.05 2356 — 2203 2132 2248 2292 2027 1947 1878 2234 2323 2269 2261 2375 2335 21.86
Kamataka 2356 2309 2350 23.09 2333 2291 — 2370 2306 24.01 2525 2215 21.66 2291 2393 23.18 2347 2398 2400 2341
Kerala 2348 2312 2450 2321 2331 2321 2441 — 2356 2378 23.63 2403 2336 2325 2279 2376 23.66 2319 2358 2361
M.P. 2332 2355 2384 2403 2384 2408 2306 2351 — 2400 2547 2254 2362 2382 24.63 23:87 2285 2456 2441 2398
Maharashtra 2337 2265 24.15 22.77 2311 2274 2398 2315 2347 — 2359 2285 2123 22.92 2287 2346 2326 2139 2333 23.07
Manipur 2148 1992 2032 2250 1809 16.60 21.54 2226 2165 1990 — 2250 23.04 2172 21.80 2149 2012 23.67 21.92 2213
Meghalaya 2067 2152 20.80 22.09 2125 2141 21.89 2287 2164 2151 2184 — 2173 2184 2236 21.90 2294 22.65 22.08 22.08
Nagaland 1906 1906 19.14 18.74 1982 1872 2046 2085 1924 002 1958 2134 — 20.09 20.80 21.15 1889 2151 19.13 20.02
Orissa 2370 2333 23.60 2290 2428 2370 23.66 2277 2390 23.63 22.64 2144 2350 — 2315 2342 2326 2398 2354 23.66
Punjab 2261 2298 2315 2331 2368 23.75 2225 2237 2333 2345 2308 2248 2219 2299 — 2343 2192 2323 2340 2319
Rajasthan 2359 2300 2390 23.71 2396 2322 2335 2241 2392 2370 2386 2282 2387 2314 2394 — 23.37 2357 2364 2316
Tamil Nadu 2360 2341 23.68 2312 2278 2320 2382 2391 2346 2385 2369 2250 23.08 2359 2289 2319 — 2395 2317 2350
Tripura 2291 1958 2232 2146 2148 19.02 21.61 2032 2218 20.63 2256 2273 2341 2268 2219 2221 2223 — 2240 2192
UP. 2354 2377 23.88 2382 2396 24.18 2357 2315 2380 2431 23.73 2327 2345 23.88 2399 2376 2349 2467 — 23.89
W.B. 2365 2362 23.60 2329 2384 2320 2327 23.09 2362 2359 2340 2355 23.92 23.68 2337 2326 2344 2439 2344 —

Source: Computed by the author.



TABLE 5: ESTIMATED INTEE-B BGIOMAL MEGEATION OF WORKERS [N 1973 AS A PERCENTAGE OF TOTAL ESTIMATED INTER-REGIONAL

MIGRATION OF WORKERS IN INDLA DURIMG 1971-T4

Migraiion ta Migration from regioa &
region |

AP Bikte Guge Hare NP S & K Kore Kere MP. Moka Masi- Mephe Mapa: O Puse RBojor. Tamile Trie  UF. WA

ann  yana nalaks  aia raphira  par  alop lead  ssa b han amde  pare

AR, — 1549 2400 TSRS IS4 TAZ1 ISE4 1508 IEOB 2565 27465 2664 2603 2597 ZAMG T644 JEER RT3 2673 ILEY
Bikar B0 — 2550 1S54 2546 IS5 ISTE 1621 G2 2557 1549 2563 ISOE 2500 IS 26407 165D 2532 2593 IS4
Gujarst 657 1 — M4 653 02 351 2634 BT 203 XTO0 TR0 No4E Aah BESE 2630 M4E 2000 2ET2 XA
Huryana 30 64T 2629 —  JABF 605 63T I622 PAM 2506 2RTI GTT 25T M6 254F 62 MMM B3 %M a3
H.P 1586 1636 2565 1545 — 2561 I5ET IS6L DGO 2555 2620 2631 I48F 606 250 2628 PG00 655 I6I1 26.46
T& K I5T3 M6e6 1599 2549 2538 02— 2540 1579 ZR4G2 2502 1570 1586 24201 IRTH 2530 2605 IGII IRI8 159G I5B9
Kemataka 608 ETY 2607 2600 2601 2695 — 2500 2650 2963 2E.50 2780 2600 ML ITIE 2670 M ITOL ITIT TEM
Kerals a0l AIT RN 2S5E 2577 2508 T — 2508 2457 MM 2645 13 MA06 4R 2847 2400 29 2483 2645
M. I 60 I5T] ISET 1561 1569 IGOZ DAET  — Q5SS IV IR0 2535 ISTT JARE AU Ja3s M M 2803
Mahprashim 1624 264 2634 2627 2627 2673 2646 DA16 2613 - 1632 IVE4 1726 DAS0 D416 J6TR D661 ZEIL DA 2T.09
danipur 1540 2656 2479 2557 2371 500 2505 Mge 5E 207 == 1463 1385 ISDG 1446 D600 1504 45 15T 2598
Meghalsya 1509 Z2A0E 2482 2479 2428 2488 2486 497 2551 M4 1366 — 2443 IR0F 36 FATI 2351 2467 2RI 2528
Magaland SO0 2679 2533 2509 491 2571 2511 1S40 2638 2SAOT 2553 1543 —  ISTT 495 1AOT Q5T 2607 2630 &M
(hrisaa 2623 2608 2584 2566 D5ET IR0 2555 2600 MAD0 2SS4 AT 1731 MAT  —  IR45 2600 2637 2584 2631 IRTe
Prua s 678 77 M4 2608 M0 MOT 2457 2eR0) 3A2Y 2400 MAET MOE ME M) — M 1707 2813 2632 A%2
Hajasihan 613 263 2554 1543 I5TT BGOT IR6L 2595 1547 250 1560 2609 1544 2580 1521 0 — A0 2534 QA0 2RES
Tamd Madu 26,10 2648 I5ES 2560 2630 24T} 1564 2573 2619 2580 263 IT04 IGO0 2621 2604 266D — 2760 2638 I6TH
Titgusa 2500 2600 XR05 MME) MAE ME T2 MES M4l 20T 2430 2465 44 2535 445 25BT 10T 0 —  IGID 1548
P, 604 2654 2573 J5E 2Reh DAIE IRTI 2609 RS 250 2628 2680 ZEGF 45 2544 2605 DA MOL — 2620
W 2637 2607 JEEY METE MIE M 1504 D9 AT 2573 MAE] 2AIS 60T 2585 I5TE 2641 BGIT 2600 MG —

Sowrce: Compaied by the author.



TABLE € ESTIMATED INTER-REGIONAL MIGRATION OF WORKERS IN 1974 AS A PERCENTAGE OF TOTAL ESTIMATED INTER -BEGIOMNAL

MIGRATION OF WORKERS IN [INDIA DURING 1971-T4

Migration Migralisa from repioa i
i hegion J

AP, Bihar Gagp Horo WP JAK Koo Kere MP. Mahe: Maai Meph Mapa: Fan: Rajar Tamil: Trie [P WE

aFd waAd Adtaky ke raivd  puf  alope Mwd A jab thas  Aadu  para

AP - ILOT 3OT 3% BOSD T O20007 3027 4T 20 ST 3208 3180 2953 I0ED 3050 IS JL46 46 3013
Bihar Mo — 00 2872 2800 28463 3026 3103 ZREX 2000 INT4 ITTG 2400 2834 1700 NS4 3150 Je6H IRSE IROS
Cugarai JLI4 3RIZ — 3009 314% 3628 J0I6 0SS 2091 IATE FLI4 3B 3540 30M A R0 L5 35854 M4 3OS
Haryans AT W7 T — 2852 28.0% 3307 3067 30T 3000 3NS5 209 2942 299 130 1900 FLIN 2990 1904 1058
H.P. e OBLEY LTS MTE e 254 30% I0DT 34D 0T 0T 455 35ES 3355 98] MIED SREE 1152 Ma WX
& K M5 329 3092 2982 IRIT — 3237 33T 3127 15 3GT] 3A56E 3544 3048 1938 MAIS 3221 ITAS 2RB1 BLOT
Kamaiaks 263 363 3000 304 2960 3D = TETE dsd IROT 3227 3R LT JLIZ JILER QU0 1940 3150 308 R0«
Kerai 2871 3R3IE T950 3009 3D15 Teed 102 — 1944 IREl 2963 2080 ZHER 3030 3139 2071 1073 MLED 3004 IS
MP I 2ad RS F0h ZEF ITHM LM M =< MW 318 310a M6 2EEY XRG04 M0SE M2 M 2013
Maharssbira 20058 AL54 T 305 3003 3002 P8 300N M — 1242 3LAR 3347 30V MG 008 MR 3440 3045 LG
Sanzur A2 AAAS Mes 1M AN WTY 32T e Ra A - ME M ILE 3165 D MW 2408 e 3rET
Meghalaya 3455 3300 3572 3l 3100 FLBE 3164 2056 3168 31ES LY — 356 LBl 056 I3 MBS 1936 L0039
Magaland 406 I6ET 3655 3635 3294 3535 3376 3249 36T 3184 MM 08T — e IETE M4 ATE N9 64T I
Cirinin For MEL 2V A0GT 2880 2854 e A3 MO0 MO 3502 A J0TE - 0 MEE A6 IRIT MR IRED
Pumjain LB JOE] I0TE 2974 2856 1861 119G 3143 078 IATS 3132 3RS 2e0 MO8 — 2924 3304 BLeS 196 326
Ramahan 3038 3081 58T 2881 2600 3001 308 3386 200 0 2048 345 T M50 IR4S - DLOG B0IS 98T 307
Tenil Nede 29038 3002 1954 3045 3054 30100 2ETr 36 2905 2E99 2087 3213 3021 2978 314E 325 — .89 3T 3108
Tripurs L2 IS ILEE 3248 35T IASE 3ATI 1MW 1336 353 I0El 1800 2453 2009 3112 oM W — 3 MW
U.P. 2060 IOET IEGO JESE FEIE DOOT ROSE M0E] XETE 2E.40 IES 0L 2930 3009 2819 IE6S RS2 102 — 29T
W.B. II0 2903 FRAd IO W07 JOZS MLTI 0T BLIE 2050 0% 1950 206 I0U 3000 300G 3000 MM W —

Sourcs: Compuled by the wahor



TABLE T: FERCENTAGE CHANGES IN THE EASTIMATED INTER-REQIONAL MEGEATION OF WORKERS [N INDLA BETWEEN 1971 AND 1972

Migration Migration from regioa i:
I Fegion

AP. Bitr Gu- Hor- HP. J&K Kar- Ker- MP. Moho Mani Megh Noge- Ori- Pun Rajes Tamil. Trio UP. WB.

aral T mnaka  ala L T

MF, — 1M 13 2T 14 1400 1R 1Red 893 6RS5 18H2 1288 LW 08 das 113 Jles 3543 100
idhar 1351 = 113 935 693 %32 1040 §%00 1 830 953 B3 240 f06 G0E 11BF 2533 451 125 AT
Chajarma 17.07 3060 — 137 1632 4501 D4B4 DA6E 1304 EET 5125 30A8  2RNT ITIT 262F 1L11 1740 TR 1027 IR0
Haryans 18,86 1573 2287 — BA% 1L 2363 IETE 1630 143 X7 1TST TE4 1409 TAOT 1141 2084 [7EE 163 1575
HEF. U8 1353 119 51 — 700 L&& TS 1LIE 941 2191 RID -A1T 140% 1R6T MRS 1466 M4 1528 2140
e K 53 1540 2108 &de 202 —  GO7 1006 10SE Gsd 1VO4 250 -r0E 93T 430 B4R &1 143 10T 40w
Kamauska 1140 1817 1500 1274 1030 2134 = 0 M4l TT0 8054 MUIZ O IGI0 1839 406D 15TY OILND AT 3G3S 1648
Elerals L% 1420 BTF 1040 133 B XM — 1.8 B# 1240 2B ATT 1404 I206 1E41 1541 IT2 JRO08 23R
MLE. 1527 1504 1081 14 735 79 1619 2669 =— BBd 6678 IDME 539 940 1848 8351 1EE 1360 185 1G0T
Mabharsshin 1128 2000 1977 1498 124 1655 I251 1308 [1.09 — [40F 3748 2000 (537 1470 193¢ 6] 334 (938 1736
Manipur 308 IATS LK 10ED=1TE 108 4858 165 109 454 0 — =748 =11BD 135 -01M) SEE 1342 QB2 &3] 1459
Meghalaya 605 1100 1144 169 508 191 621 11% 735 154 -S89 — 661 302 1R 4059 0T 208 R0 34e
Magaland 144 E44 050 4921109 -745 0352 =187 %10 =327 404 582 — =000 =306 150 207 483 &3 1763
Oissa 1763 1276 1259 1192 1061 738 994 1465 10EE 1021 ZR9R 18 2136 — 986 1046 2299 94l 1793 BTZ
Punjab 2037 1R55 16TS 1135 B2R 1006 22T 153 IR0 12T 2324 IT04 1300 JRIT O — JLED 2657 4500 1363 2446
Rajemhes  LESE 1534 017 752 1380 24 12T 1745 1276 BMS 1304 BE06 1510 1248 687 — 1933 1552 1607 1234
Tamil Madu L1LED 1702 1304 1375 1756 2077 Rl6  B69 15351 1067 1726 IZT1 1047 1547 1883 1607 — 4455 1005 a0
Tripmra AR 1997 753 103 gwd4 TAE PRSd 1003 T b4l -3 - S00E A09 O 40 198 — 1516 40
LN 1330 pRE2 1004 ES1 VD IRIZ 1157 1661 1052 286 1791 1511 I0G] 220d4 T30 1031 2T 1AM — &
WA 2021 1155 1437 1242 1993 1467 1593 1521 1905 1043 2005 1327 1791 1044 1N10 1491 2051 1450 1348 —

Sowree: Computed by the suthar,
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TARLE 8: PERCENTAGE CHANGES IN THE EASTIMATED INTER-REGIONAL MIGREATION OF WORKERS [N INDEA RETWEEN 1572 AND 1973

Migrasion Migration from region i:
fo Fepion .

AF  Bikar Gu. Har. HP. J&K Kar. Ke. MP. Maoha Mani Mepho Naga- Ori.  Pes. Rojas Tamil. Te. 0P WA

aral  yass nataks  als mashvy  pur  aloys lend  sne job than nadu  pwrs

AP — 1564 S41 1306 1250 1430 TEI 1206 1154 &01 IE3S IEED 16T 061 113 14BR 106 158 1454 JLES
B 1037 — 720 652 612 &06 1034 IZT2 B4E TED 428 SE4 300 TES 482 955 1343 321 TEX 64T
Ciujaral 1649 2083 — (449 1T 355 1009 1546 1290 ES4 1RO 2R06 3320 1708 1385 1232 1686 2000 13T 14
Haryana 1584 1377 926 — B44 998 1759 1137 1266 1085 1518 ITES 1060 11LER 64D 1117 IS 1277 1033 1172
HE. 1404 1836 1417 1048 — 1052 1128 1237 1A17 1200 1181 IRE] 3063 2082 975 1643 IZI0 1708 1236 1696
1& K 6 2154 1260 109 TI6 o 153 098 1530 1045 J68Y 3LES JEO0 1526 851 1482 1552 A0 1117 18.40
Kamaska  [103 1576 1094 1261 1190 1764 — 031 1495 &73 1287 2634 2420 1617 1360 1507 1061 1640 1363 1508
Kenls 0T 1362 654 1020 1052 1L 680 — 1016 TSI BES 1000 00 1RO 118D [hd4l 1030 1284 1161 1208
MP. 1239 1132 786 767 T4l 668 1LB6 1343 — 646 BET IB4d 729 EIT 50T BS51 1533 Te4 754 596
Muharashira  [227 1854 90F 1539 1368 1784 1008 1384 1135 — 1158 2163 ZE44 JRED 1441 1420 1438 3040 1441 17.43
Munipisr 1830 3193 2198 1ZTY 1006 SIZE 1677 1664 1932 255% — 447 3154 1633 1218 2048 2891 541 1750 174
Meghalaya 1234 2108 1933 1223 1426 1619 1359 915 1791 1374 838 — 1241 1519 E91 1741 1123 978 1820 1449
Magaland Jasd 08T 323 344l 25T 3TM 2309 21B1 3Ta0 HLTE 30T 1R — EREE 1 ILE 452 HeE Ja4e 13355
Ovisza MWed 1223 BTS 1207 570 B4D 799 1426 BEl RO 1835 1797 1219 — 991 1045 (341 T4 IIB4 588
Punjab IB44 1650 1334 1177 939 975 1940 19.80 1251 10T 1642 2001 1977 1574 — 1245 1349 2112 1247 |07
Rajehan 1076 1408 690 735 755 1003 967 1580 815 1T T M4 T4l 1150 53 — 1066 967 1044 115
Tamd Madu 1060 1113 905 1204 1548 1518 760 TS0 1206 .18 1073 2020 1272 ILIZ 1376 1471 — 1524 1473 1381
Trpm 1309 3734 1226 1563 1902 3083 1900 2721 1901 2199 TAR B45 436 1174 1021 1627 1T — 1682 1621
uPp. T 1165 776 TS TR RS U5 1302 476 400 10TF 1348 064 IOT4 602 964 1292 SEY  — 970
W.R. 1149 1037 945 1068 998 1307 1147 1301 106 906 1241 1003 909 915 1020 1357 1240 670 1145 —

Sourcr: Computed by the mathor,
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TABLE %: PERCENTACE CHANGES IM THE EASTIMATED INTER-REGIONAL MICRATION OF WORKERS [N INDIA BETWEEN 1973 AMD 1574

Migratica Migrarios from region i
o region

AP Rihar Gefe Har- WP JTA K Kar- Koo WP Mahi Mani- Megh- Nopa- Or Pan- Rajes Tomil The UP. W8

arai  peed anaky  ala rahirg pwr alaye lamd e jab tham made  pura

AR, — 1727 1527 064 1200 1750 1287 1649 (496 1312 2520 1043 2217 1420 109 1536 J4&F 1634 1749 170
Bihar 1476 — 1372 1243 1033 10107 1736 18540 1044 1342 BE4 H43 0 el 1003 109 10as RS9 339 10 933
Cajaran 1T 1EEY = 5T 1864 2788 1784 1743 1383 1083 BT XA 2880 1700 1907 1100 193 XS& 1340 1R2T
Haryina I3 1299 1441 — 105 11D 25400 16%6 145D JRST 1RST 163D 1430 1462 10122 1056 M0 1304 1156 1adT
HE. 190F MOUTS 218 16596 — 1447 1956 1821 2054 2049 JRA0 LALLM 2824 155T 1708 IRl 2240 1538 XRa
T& K 1950 X440 2285 1697 [L.53 = IT43 3074 2047 1948 L2EF 3795 4703 2228 1619 1650 XR3E  QET 1483 2505
Kamalaia I1.ES 1456 15.08 [7.00 1341 159 = 105 1560 9355 133 %10 2192 168 1729 1273 1342 257 137K 1559
Ferala X 1545 1257 18 7ol 15% 1293 w1345 1ReR 15IF 11ed 14.4% 1626 3N 1225 1350 ITHS 1456 15E9
b Hig iS4 I1% 125% (246 Q085 BT8R 1942 1T e JLHF 14T [999 |LER 1108 JhGd 900 19T IQIG 956 1185
Mubarashira 1273 1706 1138 1856 1430 1604 1333 1467 1208 — 1177 173% 2460 1595 1826 1232 1580 340 1408 17.24
Maripar TRAT MY 4387 MA33 RRTO SA41 A0 2850 pias 4388 — 1RED 1304 W 2040 2204 M055 127 XM 2535
Meghaliva  MG6F M6SE 4350 DAET 3XE 20T 3ILIT 1E3e IEND 3430 32 — 1507 64T 2547 1207 20084 1RA05 T2 2108
agalamd MOE 3649 4434 430 3L 3053 3390 3790 IEET 3034 3430 TOII — 316 3044 2D 41098 IDEl 3Ted 3550
Cinizza 1408 TLRES (608 J0&% 930 1149 1451 2087 109 1506 2325 DATE  ihaT = %X XMy 1930 941 146 (L9
Punjab 1681 15351 1730 404 1037 673 2400 2002 13dé 144 1655 1619 IE9] 1644 — 0% 2464 1702 1273 1613
Fajemhas 1528 17.54 1302 1339 1338 1575 1904 1545 1205 1440 1508 2056 1608 1834 116 = 253 684 1440 15D
Tomil Nadu 1258 1393 1430 1830 1950 A0S 1202 00E1 134 1RIT 1388 1ABD BAIZ DRER 2090 IAT4 = [535 15K Q&M@
Tripura 3050 REIT ITI4 MOAT MAEE 4283 3040 3691 DAE 4045 2274 1438 BATT IR ITET IE&S 3T — 2248 ZLEO
P, 13.4% 1258 1231 1156 977 D06&L 1500 1765 1021 1022 [3&4 1405 1328 1378 10Ed 1003 a9 733 — Q1M
WA, 14090 11,75 158 1707 1468 1570 1R4E 1793 1445 (46T 1TAS 1180 1356 JL2E OITES 1304 1721 E6R J40M =
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regard to per capita regional taxes shows that an increase in per capita regional taxes would
encourage migration from high tax regions. Surprisingly, the coefficient for the destination
level tax variable is statistically insignificant, and, hence its impact on migration is tested to be
zero. Third, the negative and positive migration elasticity with respect to Si and Sj
respectively may be interpreted that, other things being equal, workers move from regions of
low per capita federal transfers to regions of high per capita federal transfers. This finding
underlines that federal transfers in India have resource (labour) allocative effects rather than
pure income redistribution effects. Qualitatively, this result is similar to results in Narayana's
(1990a) studies on the determinants of inter-state life-time total migration of workers of
1971 census. Fourth, the distance elasticity is -0.11. This estimate is smaller than in other
studies on India's inter-state migration. For instance, Greenwood's (1971) study on the
determinants of inter-state male life-time migrants of 1961 census had reported the distance
elasticity of-2.416, and Narayana's (1990a) study had reported the elasticity of-2.002.
These comparisons may suggest that distance elasticity of short time migration is lower than
the long time migration of workers in India. Finally, the estimated coefficient of the
destination population size is positive. Thus, changes in destination labour market conditions
(e.g. an increase in better job opportunities) have a large positive effect on migration of
workers in India.

Estimation of Spatio-temporal Continuity of Migration

The log linear parameter estimates of the sub-model 2.2 in Table 2 is used below to
obtaining the continuous time-path of inter-regional migration of workers during 1971-74 by
econometric simulation analysis. The framework for this simulation analysis is the equation
(8)-(10) in Section 2. Throughout this simulation exercise, the non-existence of return
migration between regions (since, return migration are not accounted for in actual migration
data of the census reports) and zero natural growth of population in all regions is assumed.

The spatio-temporal distribution of the annual gross flows of estimated inter-regional
migration of workers in India during 1971-74 is summarised in Table 3 through Table 6.
First of all, most of the gross flows are positive, increasing, and distributed in the range of
15% to 20% in 1971,20% to 25% in 1972,25% to 30% in 1973, and 30% to 35% in 1974.
However, these flows are characterised by considerable variations in space and time, due to
differing migration propensities. These results clearly indicate the spatio-temporal continuity and
variability of the migration process.

On the other hand, the annual growth of inter-regional migration in India, in terms of the
percentage changes in estimated inter-regional migration between years, is summarised in
Table 7 through 9. This information helps in identifying the relative growth rates of gross
flows between region and in time and over time. The most important results from these tables are
as follows. First, the growth rates are neither uniform across states between given years nor
uniform for the same state over the years. Thus, considerable variations exist in the inter-
regional and inter-temporal growth of migration in India. Second, of the states, the
BIMARU (i.e. Bihar, Madhya Pradesh, Rajas than, and Uttar Pradesh) states show positive
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annual growth of migration to all other states during 1971 -74. This trend may go a long way in
reducing the pressure of bigger population size of these regions due to population
redistribution in time and space.

TABLE 10: NATIONAL DISTRIBUTION OF INTER-REGIONAL MIGRATION OF WORKERS IN INDIA: A
COMPARISON OF ESTIMATED VALUES AND OBSERVED VALUES

Region Estimated inter-regional in-migralion of Observed inter-regional
workers as a percentage of total estimated in-migralion of workers by
inter-regional in-migralion of workers in the duration of residence of
nation five-nine years as a
1971 1972 1973 1974 percentage of total observed

inter-reainnal in-minratinn nf
workers by the duration of
residence of five-nine years
in the nation as a whole as
per 1981 census

1. AndhraPradesh 533 537 543 537 542
2. Bihar 535 547 568 5.64 6.96
3. Gujarat 5.81 5.90 5.79 573 464
4. Haryana 5.89 572 567 6.39 4.79
5. Himachal Pradesh  4.71 454 446 433 4.62
6. Jammu & Kashmir 4.49 4.45 451 442 420
7. Kamataka 5.68 5.76 573 5.75 498
8. Kcrala 487 4.86 493 494 6.06
9. Madhya Pradesh 6.47 6.46 6.48 6.35 598
10. Maharashlra 6.45 6.24 6.09 5.95 554
11. Manipur 2.76 297 298 2.96 323
12. Meghalaya 277 279 2.90 2.89 2.60
13. Nagaland 279 2.66 2.66 264 281
»4. Orissa 511 507 483 504 535
15. Punjab 5.69 559 5.46 5.40 5.68
16. Rajaslhan 6.36 6.29 6.36 6.11 6.02
17. Tamil Nadu 551 5.73 583 587 583
18. Tripura 2.77 2.86 285 274 234
19. Uttar Pradesh 6.14 6.36 6.40 6.24 714
20. West Bengal 5.05 4.92 498 523 5.80
Total 100 100 100 100 100

Source: Computed by the author.
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Table 10 provides the inter-regional comparison between the estimated and observed
distribution of the total inter-regional in-migration of workers. It is apparent that the
distribution of observed migration is marked by considerable inter-regional variations. In the
same way, the national distribution of estimated migration shows marked variations in
different states. Most importantly, the annual estimated distribution of migration in not
comparable with the observed distribution. This divergence may indicate the magnitude of
asymmetric information with regard to the actual (true) and observed process of migration.

Conclusion and Policy Implications

This paper has developed a simple dynamic model for the purpose of estimating the
determinants and spatio-temporal continuity of inter-regional migration of workers in India.
The empirical implementation of the model for 1981 census data shows the importance of
wage rates, regional taxes/expenditures, federal taxes/subsidies, labour market conditions,
and moving costs as the major determinants of inlcr-rcgional migration of workers in India.
These estimated determinants were in turn employed to obtaining a continuous spatio-
temporal path of migration during 1971-74 by the econometric simulation analysis. The
simulation results mainly demonstrated that the inter-regional migration of workersin Indiais a
continuous process in time and space. However, this process is characterised by
considerable variations in its magnitude, growth, and distribution between regions.

The results above have several policy implications. First, since policy determinants,
among others, can be directly and appropriately manipulated by the government, the
government can as well control the direction and the extent of population redistribution in
space and time through inter-regional migration. Second, the estimates of spatio-temporal
continuity of migration may be useful for projecting the regional population changes and its
implications in relation to inter-regional migration?
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APPENDIX

The purpose of this appendix is to provide data sources and additional description of all the
variables employed in the estimation.

Mij° (tk) [or, Mij°( to)]. This refers to the aggregate (male and female in rural and urban
areas) number of migrants from region i to j who reported employment as a reason for
migration in duration of residence of 5-9 [or more than ten] years. In spite of these
aggregations of rural-urban and gender flows, 6 observations in durations of residence of 5-9
years were found to be zero. Since zero value observations are not permissible for migration
estimation under logarithmic functional form, the zero values were replaced by the non-zero
and non-unitary values in the duration of residence of one-four years or total inter-regional
migrations of all durations and forall reasons. Source: Census of India (1988).

wi (wj). This refers to the per capita net state domestic product at factor cost in current
prices. Source: Central Statistical Organisation (1989).

ti (tj). The refers of the per capita owned tax revenue of a state government. Owned tax
revenue includes taxes on income, taxes on property and capital transactions, taxes on
commodities and services etc. Sources: Reserve Bank of India (1973 and 1976).

si (sj). This variable refers to the per capita total federal transfers in region / to region;
where total federal transfers to a region are the same as defined in the text. Sources: Reserve
Bank of India (1973 and 1976).

Pi (Pj) This refers to the total population size where 1971 figures refer to census figures
and 1972-74 figures refer to estimated population figure. Source: Economic Intelligence
Service (1991).

Cij. This refers to the total railway distance between state capitals/major cities in India.
For states which are not connected by railways, an approximate road distance to the nearest
important railway (e.g. between Shillong and Gauhati) is added to the total railway distance.
Source: Computed by the author based on: A Guide for Railway and Air Travellers, July
1986, No. 1445, Newman and Co., New Delhi.



