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Introduction
Heckscher-Ohlin theory of international trade envisages that a country specialises in the production and export of such goods as conform to its factor endowment. It generally imports goods, the production of which does not conform to its factor endowment. The theory, like the classical comparative cost theory, uses static analytical framework. Among others, an assumption of the theory is that the factor endowment does not change, and therefore, the pattern and composition of its export and import trade remains stable. Classical and neo classical theories also assumed that such factors of production as land, labour and capital are immobile between countries but mobile within countries. Goods are, however, assumed to be totally mobile both within and between countries. An implication of the assumption is that the relative supply of labour and capital cannot be altered by imports and exports of these factors. This also implicitly rules out the pattern of growth to alter factor endowment of the economy. Economic growth, however, leads to the transformation of not only the pattern and structure of production but it also transforms factor endowment. It brings about drastic changes in the quantum, pattern and structure of international trade of an economy. Even if the pattern of trade and factor endowment were initially consistent with each other, these will diverge with each other as a consequence of growth, if factor endowment also changes with growth. 
Impact of Growth on Factor Endowment and Trade Structure
Growth of income generally leads to growth of both consumption and saving, though their rates of growth may differ in an unbalanced growth. If the economy also diversifies its initial structure of production in order to fill up the observed gaps, structure of production will also change. This is especially so in the case of a country, like India, which pursues import substitution strategy and assigns pivotal role to heavy and basic goods industries in growth. This not only raises investment but it also brings about radical change in the production structure. Heavy and basic goods are generally not usable for consumption, and hence, these also raise future potential of capital formation and industrialisation. The capital base of production is bound to rise over time. Besides, the changing production structure leads to the substitution of erstwhile imports by domestic products. Industrialization also makes selected manufactures enter into export basket. Thus, structure of imports and exports changes in such growth process.  
Growth of income stimulates savings and investment slowly but steadily, which mitigates initial capital scarcity in a labour abundant developing economy, while change in production structure affects structure of trade. 
As against the above, the structure of trade also influences the structure of production. In due course of time, as the economy reaches relative stage of growth, import substitution strategy may be replaced by export led growth.  Under export led growth strategy, the country acquires specialisation in the production of new export goods also. Naturally, continuous growth of exports transforms production structure in favour of export sectors. It is thus obvious that structure of trade and economic structure are mutually related; they act and react to changes in each other in the dynamic process of growth. Such inter-relations between economic and trade structure make factor endowment also change in the process of growth.      
Acceleration of growth creates more job opportunities in the economy, though the job opportunities differ between sectors and occupations. Fast growing sectors of the economy lead not only the growth but these sectors also lead in the creation of job opportunities. Technological transformation of the production base, associated with the modern growth, leads to the obliteration of some of the existing occupations and create new jobs in newly emerged occupations. Besides, the skill and knowledge requirements of information and knowledge based economies are different from higher than those of the older sectors of mortar and bricks economy (See, Prakash, S. 1977, 1996, 97, Sharma, Sharma, Amit, 2010).  If the economy grows ahead of population, training and education, then the current general and educated labour surplus is likely to be transformed into future scarcity. Thus, factor endowment is subject to change from both the ends of spectrum. Indian economy is no exception to this. The rapid growth of the economy has transformed production structure as well as structure of trade. 
Theoretical Backdrop of the Study 
Leontief Paradox inspired economists to examine the validity of factor endowment theory with country data. Bharadwaj, R. (1953), and Bharadwaj, R. and Bhagwati, J.N. (1969) found no evidence to support Leontief-paradox for Indian economy. Prasad, K. N. (1976) extended the theme to include natural resources also as a factor in addition to labour and capital to evaluate the pattern of India’s foreign trade.  Prakash, S. (1995) also did not find India’s factor endowment and trade to differ from each other. 
Changing Factor Endowment of India
Technological base of production and supply of labour per unit of capital have also changed in the course of development of Indian economy. In 1951, saving rate was around 3 to 3.5% of GDP, which has increased to slightly more than 32.5% in 2008 and 36.48% in 2009-10 (Economic Survey, 2011) of GDP in 2009 and 2010. This has raised the capital base of production. 
Human Capital Base of Production
Only less than 5% of total population have had an access to education and only .01% of the people had an access to higher education in 1951 (Prakash, S., 1977). Average completed school years of workforce rose from less than 0.5 to o.85 years of education in 1981 (Prakash, S. and Buragohain, Taru Jyoti, 1985) and it has increased substantially over the years since then. (Sharma, Amit, 2010). Consequently, Indian workforce was largely dominated by illiterate and uneducated workers even three decades after independence. Thus, the human capital base of the economy was also low. But in 2008-09, basic education was on the threshold of being universalized by 2011, and more than 20% population has had an access to higher education, including professional and technical education. There has been continuous substitution of illiterate by literate, less by more educated workers, and general education graduates and above by professional and technical graduates and above in production (Sharma, Amit, 2010).  This has transformed the human capital base of the country both quantitatively and qualitatively.  Higher, technical and professional education expanded highly. Nearly 20% of senior secondary graduates go for higher education. Besides, education, including higher professional and technical education, has grown exponentially during last 60 years. As a consequence of economic growth and educational development, there is economy wide substitution of educated/literate (studied up to primary) for uneducated/illiterate, secondary and above for below secondary/matriculation, graduate for under graduate, and technical and professional for general education graduate manpower in Indian economy (Sharma, Amit, 2010).

Changing Structure of Production
Long term growth at an average annual rate of 3.5% of GDP was dominated initially by agriculture and related activities, which accounted for 59% of GDP and absorbed more than 80 % work force. Agriculture continued to dominate growth of Indian economy till seventies, rapid industrialisation notwithstanding. If growth of agriculture accelerated, entire economy was buoyant and vibrant. In agriculture also, growth of output of food grains dominated growth of the economy, while food prices dominated general prices (Prakash, S. and Rajan, P., 1977, Prakash, S., 1981, 1987, Sharma, Shalini, 2004).
Seventies, eighties, nineties and first decade of the millennium witnessed rapid industrialisation and tertiary growth in Indian economy. Technological up-gradation of production has also taken place. In 2009, tertiary sector accounted for 59% of GDP, while agriculture and allied activities produced around 20% of GDP, but employed 55% of the total workforce. Manufacturing activities accounted for remaining 21% of GDP. Thus, structure of production, capital base and human capital has grown concurrently.
The New Economic Policy of liberalisation and globalisation has converted the semi closed Indian economy in to an open economy. India has emerged as an  important destination for foreign investment, including, FDI, though, foreign investment still accounts for about 0.5% of total investment, yet it is large in absolute terms. The absolute and relative share of trade in GDP, an indicator of openness of an economy, has also increased several times from 1951 to 2009-10. Rising degree of openness of Indian economy may be gauged from the following table:
Trade as Proportion of GNP
	Year
	1950-1
	1980-1
	1990-1
	2000-01
	2009-10

	Trade % of GNP
	12.54
	14.50
	14.93
	22.83
	30.31


Thus, total trade (exports + imports) has risen from 12.54 in 1950-51 to 30.31 per cent of GNP in current prices, an almost 2.5 fold increase over the base year. The process of globalization has imparted further momentum to structural change in the economy. As a consequence of growth and changes accompanying it, a radical transformation in factor endowment and production structure has taken place. 
Besides the above, import substitution led growth strategy has raised the domestic supply of heavy and capital goods, including machinery, heavy machinery and equipment and plants. Several other new goods have also entered the production basket. These changes have contributed both to the transformation of production and trade structure.  
Conventional natural resources, especially minerals, have been used more extensively both for exports in order to earn foreign exchange and also to feed the growth of minerals based Indian industry. Such minerals include coal, lignite, coke, mica, iron ore, zinc etc. Several new industries; both heavy and basic goods, and consumer goods industries have been established and developed. Several new minerals, like thorium, uranium, gas, oil etc. have been discovered through extensive exploration for production. All these are expected to have led to corresponding changes in labour per unit of capital, natural resources per unit of labour, and natural resources per unit of capital. Above mentioned changes will reflect the changes in factor endowment in the process of growth. 
Research Questions
The questions to be investigated are ‘has India’s factor endowment remained the same as it was in fifties to seventies? Has the labour and capital intensity of Indian exports remained the same since 1980s? Does structure of exports affect economic structure? This leads us lastly to what is the output effect of exports on output growth? This paper attempts to answer these questions empirically. For answering these questions, the paper will estimate the changes in labour-output, capital output and labour/capital ratios in Indian economy since 1981. Labour and capital intensities of Indian exports will also be estimated for different points in time. Besides, output effect of exports shall be determined.
Growth Effect of Exports
Input output table of 2003-04 is the base for estimating both direct and indirect requirement of labour and capital per unit of output of different goods, including exports goods. So far as labour is concerned, we shall consider attained educational level of work force as a proxy of human capital (Cf. Bharadwaj-Bhagavati, 1969). 
Data Base

The study uses time series data, taken from Economic Survey, Ministry of Finance, Govt. of India. It also uses data taken from the publications of C.S.O., Government of India. One part of data comprises time series of I-O tables and their corresponding Leontief Inverse. But each I-O table comprises cross section data of differing number of sectors of Indian economy in tables of different years.  
Models and Methods
The paper has employed both regression and input-output models in empirical analysis. First part of the paper deals with time series data.  Empirical analysis of time series assumes that the time series is stationary. 
The stationary time series is characterised by the following three features:

Mean = E (Yt) =μ 
Variance = VarYt = E(Yt  - μ )2 =σ2   

Co-Variance =Vm  =     {(Yt  - μ)( Yt+m  - μ)}
Actual time series, in fact, may or may not be stationary and regression models based on non-stationary time series can not furnish reliable results. This necessitates the evaluation of the assumption of stationarity of the series as a preliminary step. In several cases, non-stationary time series is afflicted by auto-correlation. Value of the coefficient of determination, estimated from time series data often furnish an extremely high value, while two or more time series of variables may have no true relation between them. It implies the presence of spurious or pseudo correlation and regression estimates from such time series make no sense. Some time series, especially the financial time series, and export earnings do involve finances, approximate random walk phenomenon, which is the characteristic of non-stationary time series. Regression models based on time series may also be used for forecasting the validity of which will depend upon stationarity of the series used for it. Test of causality should be preceded by the test of stationarity.   First we examine stationarity in terms of constancy of mean, variance and covariance. 
Test of Stationary Time Series
A perusal of the values of the labour-output, capital-output and labour-capital ratios and changes therein reveals that (i) there is no one single directional trend; and (ii) trend is reversed and re-reversed more than once. The original series of 32 values has been divided into 2 parts: First 16 and last 16 observations in order to compare and test the differences between means and variances of two parts of the same series. A weak test of stationary series suggests that, if the means and variances of the given series do not differ significantly during different time periods, then the composite series may be taken to be stationary. 
Random Walk Model
Without Drift

Yt = Yt-1 + Ut                  
Or

Yt -Yt-1 =∆Yt =Ut   ……………(1)   
Random Walk Model with Drift

Random Walk Model with Drift is a variant of model 1: 
∆Yt = β0 + Ut
Or

Yt =β0 + Yt-1+Ut…………………………(2)

β0, the coefficient of drift takes cognisance of a fixed factor/value that is loaded additionally on the influence of random errors on Yt. This drift takes the value of Yt away from Yt-1. Model 2 is derived from the following auto-regression model of first order, if β1 =1 is substituted in relation 1:
Yt =β0 + β1Yt-1+Ut…………………      (3)

If either model 1 or 2 is found to fit the given time series well, then the series is non-stationary. However, the first differences of Yt, that is, ∆Yt may still approximate stationary time series. It is possible that ∆Yt is also a non-stationary series but it may still encompass deterministic trend. In that case, first order differences with trend may be taken in the regression model:
∆Yt = β1 Yt-1 + β2 T+ Ut      ………       (4)
Unit Root Test
Unit root test of stationary time series has gained great popularity among researchers. The unit root test is outlined below:
∆Yt = ((-1) Yt-1 +Ut                                (5)                       
Model 5 is obtained if we substitute ((-1)= β1 in model 4
Where ∆ denotes first order difference operator.  If ((-1) =0 in model equation 5, then, (=1. It is this condition which is referred as unit root problem for testing whether given time series is stationary. In such cases, β1=0 will hold, and both Yt and ∆Yt will be non stationary. If, however, (<1, β1 will be negative and the series will be stationary.  If (>1, then β1>0, the series will approximate the explosive Cobweb model. 
It is possible that the original values of the variable constitute a non-stationary time series, but it may be smoothed by link relatives (Yt / Yt-1) as was shown by Henry Moore (1914). This may suggest that the ratios of the values of two inter-related variables of the time series may be freed from non stationary feature and furnish a stationary time series. This series may then be used in the regression model. 
Labour-Output and Capital Output Ratios
Values of capital-output and labour-output ratios calculated from observed values capture only direct capital and labour requirement per unit of output. Indirect component of capital and labour requirement per unit of output is missed. It is only such estimates of these ratios which are used in time series based regression model. Total labour and capital requirement per unit of output is calculated from Leontief inverse (See, Mathur, P.N., 1962).
Trend Analysis of Labour and Capital Output Ratios 
Direct values of capital output, labour output and labour-capital ratios have been used in regression model for trend analysis as follows:

K= α0 + α1 T ………………..(6)
L= α0 + α1 T..………………..(7)
and 

k= α0 + α1 T…………………(8)
K denotes capital output ratio, L labour output ratio, k shows labour capital ratio, and T stands for time, measured in natural numbers, 1,2,3,…..
These values of the ratios estimated from observed values of employment, investment and GDP will miss the indirect component of the total capital and labour required per unit of output. For capturing both direct and indirect requirement of labour and capital per unit of output, we have used input output model as outlined hereunder.
Inter-Relation between Economic and Export Structure
We estimated two Composite Weighted Indexes: (i) Weighted Index of Structure of Exports, and (ii) Weighted Index of Economic Structure. Inter-relation between these two indices is lagged rather than simultaneous. Past economic structure guides and shapes structure of current exports, while current exports affect future economic structure. These twin relations have been evaluated by the following regression models:

yt  = β0 + β1  xt-s +ut    ………………….(9)     
t=0,1,2,….s. The length of the lag is a matter of empirics. As a first approximation, it is postulated that current economic structure has been accumulated over a period of time, since it takes time to transform economic structure at any given point in time. On this assumption, relation may be simplified by putting s=1 in the relation. Then, relation 9 will be as follows:

yt  = β0 + β1  xt-1 + ut…………………….(9a)

On the same assumption, relation in which economic structure x is treated as a function of structure of trade will be given by the following equation: 
xt+1 = β0 + β1  yt +ut …………(10)
The total requirement of capital and labour per unit of output is estimated from standard input output model as follows:
Total Labour and Capital Output Ratios

Total labour requirement per unit of output is given by the following: 

X0 = A0 (I-At)-1.......................(11)
where X0 is vector of labour per unit of final demand for export goods, A0 is actual labour vector or diagonal matrix of labour coefficients determined form observed values of sector wise employment and output, and (I-A)-1 is Leontief Inverse. 

Similarly, Capital per unit of output will be given by

Ct = B (I-A)-1  …………...........(12)
Ct is vector of capital required per unit of final demand, and B is vector of actually used amount of capital per unit of final demand for the output of different sectors.

For dynamic case, we shall use the following relation: 

X0 = A0 (I-A-GB)-1  ................ (13)
Where G is diagonal matrix of sector wise growth rates, B is matrix of marginal capital coefficients, while A0 shows marginal labour coefficients.   

Empirical Results
Empirical results have been organised in different sections as follows. First part contains descriptive portrayal of summary statistics of changing profile of employment-output, capital-output and labour-capital  ratios from 1974-75 to 2003-04. This part also addresses the question whether these ratios are stationary. Next part examines whether the factor endowment of Indian economy has changed significantly in the process of growth. Third and last part focuses on interrelations between the production structure, structure of trade and factor endowment. Both overall factor endowment, comprising both direct and indirect requirement of labour and capital per unit of output and direct estimate of factor endowment are used in the analysis. 
Descriptive Statistics 
Mean, variance and covariance constitute critical descriptive statistics for the evaluation of time series to find if it is stationary. The values of these statistics for 2 constituent parts of the given series (split into 2 of 16 observations each) are reported below:

	Ratio 
	Labour-Output
	Investment-Output
	Labour-Capital

	Mean - I
	441.6512
	0.60629
	801.5390

	Mean - II
	54205.52
	0.46955
	140997.5

	Variance - I
	212902.117
	0.0556
	845362.18

	Variance - II
	10567214
	0.011834
	6.3

	t
	2.098*
	2.277*
	2.24*

	F
	2.014*
	4.698*
	1.342


* denotes statistical significance at .025 probability level.

Values of t and F statistics of differences of means and variances of the employment-output, capital-output and labour-output ratios are highly significant. The time series of these three ratios are not stationary. In view of the above, the paper first examines whether the time series of labour-output, capital-output, and labour-capital ratios are stationary. For evaluating whether the time series involved in the analysis is stationary, we have used Random Walk Model without Drift, Random Walk Model with Drift and Deterministic Trend, and Unit Root Test.

Random Walk Model Without Drift 
The simplified form of the model is as follows:

∆Lt= Ut 
For this model, we first estimated Ut from the observed differences of values of the labour ratios. Estimates of Ut are shown by et. Then, the auto regression function of errors is estimated by OLS, which is reported below:
For Labour Output Ratio:

et =9295.583 +0.2634 et-1, R2 =0.0455, F=1.3822, F* =0.2495
t  = 1.404          1.176
This function reveals that the time series of labour-output ratios does not suffer from auto-correlation. The regression coefficients are also not significant. This suggests the time series to be non stationary but it may be assumed to encompass a deterministic trend of change over a period of 31 years from 1972-72 to 2004-5. Naturally, we shall examine other versions of Random Walk model.  
Random Walk model with drift has been fitted to the data as the preliminary a step. The OLS estimate of the model is reported below. 

Random Walk Model with Drift and Deterministic Trend
∆Mt=
-8524.8763+822.8377T+0.3505∆Mt-1,
R2=0.3984, F=9.602>F*=0.0006

t:       -0.786           1.30                   2.923

Mt refers to labour output ratio, T refers to time, and ∆ denotes first order difference. The results highlight that the labour output ratios do not have a deterministic trend. But auto-regression part of the model is significant.  Therefore, the first order differences of these ratios may be used in the regression model to examine the thesis whether the factor endowment of Indian economy have changed significantly over the years with the structure of exports and economic structure. 
Random Walk Model: Investment-Output Ratio
Random Walk Model has been examined for investment output ratio also.
∆Kt= Ut
Estimates of Ut are again shown by et and the OLS estimates of auto regression function of errors is reported below:

et =-0.0173 +0.0347 et-1, R2 =0.0284, F=0.8489, F*=0.3645
t:     -0.511    0.921
Thus, the autocorrelation is not statistically significant and slope coefficient of lagged errors is also not statistically significant. The Random Walk Model again seems to fit the data well. But this series may or may not have deterministic trend. The OLS estimates of the regression function of investment output ratio for Random Walk Model with Drift and deterministic Trend are given below:
∆Nt = 0.558 – 0.890 Nt-1-0.006T, R2 = 0.977, F = 639.115>F*=1.06E-24
t:
9.05
    -33.65       -2.12     

The results show that the one time period lagged value of the ratio and the deterministic trend variable together as well as separately affect the value of the current ratio. This suggests that we may move forward with further analysis. 
Interrelations between Factor Endowment Production and Export Structure
Conventional theory is that factor endowment of a country determines structure of its trade. We have modified the theory by introduction of lag and lead structure. First part of this modification is that preceding period’s economic structure and factor endowment together determine current structure of exports. The thesis is tested by means of the following regression. OLS estimate of the regression model is reported below:

Yt = α0 + α1  X1t-1 + a2 X2t-1
Where; X1t-1 is exports structure, X2t-1 is capital labour ratio, Yt is Economic structure

Yt  = 0.2043+(-3.29434E-05) X1t-1 + 0.0004843 X2t-1,  R2 = 0.3187, 

F = 4.68 > 0.022= F* 

t:     17.34 


– 0.72                  2.49

The relation shows that factor endowment rather than structure of exports determine the economic structure.

Thus, our results suggest that current production or economic structure depend mainly on factor endowment. Results suggest a slight modification in traditional theory in so far as factor endowment lead and economic structure follows it. 

The thesis complementary to this is that structure of exports depends on economic structure and factor endowments. 

X1t = -122.30 + 1.72 Yt-1+ 807.06 X2t-1,R2=0.4336, F = 8.04 > F* = 0.003

t :         -2.14          2.24              3.35

The second part of the thesis is much more strongly supported by empirical evidence than the first part of the thesis. Results show that current structure of exports is determined jointly as well as separately by previous periods factor endowment and economic structure. 

Overall Capital and Labour Requirement as Factor Endowment
Capital and labour required per unit of output, used in this part of analysis capture only direct part of labour and capital requirement per unit of output. 
Indirect component of overall capital and labour per unit of output is missed. This component has been captured by IO model. Overall labour required per unit of final demand has been estimated by using model equation (11). Similarly, capital per unit of final demand is estimated by application of model equation (12). Thus, overall labour and capital required per unit of final demand for 130 sectors are reported in Table 1. 

From this table we have obtained labour capital ratio as an indicator of factor endowment. From the same table we have also obtained structure of the economy and exports. The OLS estimates of the regression equation are reported below: 

X2t = 162541.4 – 0.02312 X1t + 20104986 Yt,R2 = 0.1246,  

F = 9.043> F* = 0.00021

t:         2.2054               -0.073              4.249

This equation highlights the fact that current factor endowment has no relevance for current structure of exports: current structure of exports is mainly determined by current structure of production. The logic underlying this result is obvious. Exports depend upon two factors: demand in international markets and availability of exportable surplus. If international demand is taken as given and exportable surplus is available, actual exports depend on the commercial policy of the country. The incentives in built in the policy framework will impart urgency to exporters’ urgency to find markets for their products.  

Economic Structure 
Share of manufacturing has increased from 22.93 in 1980-81 to 23.72 percent in 2003-04, an increase of 0.79 percentage points. However, the share of heavy and basic goods and fast moving consumer goods has increased relatively more rapidly. Domination of tertiary production has also increased. OLS estimates of the growth curve is given below :
log Yt = -0.6365 + 0.0007X, R2 = 0.1942, F = 5.3 > F* = 0.031

t:                  -133.18        2.30

it is obvious that the economic structure has been changing slowly but significantly in the process of growth. 
Structure of Exports
Proportion of manufactured goods is considered as an indicator of structure of exports. Theory of under development has emphasised that both production and exports of developing countries are dominated by primary goods. Hence, increased production and exports of manufactured goods represents movement towards development. The observed values show that the proportion of exports of manufactures in total exports has increased from 0.5583 in 1981 to 0.7780 in 2004, an increase of 0.2197 points. Thus, the structure of exports has increased more rapidly than economic structure. This is the consequence of relatively more rapid change in exports structure which is highlighted by the following growth curve :
log Et = 1.7386 + 0.00813X, R2 = 0.7369, F= 61.61> F*=8.07

t:                 117.54          7.84

Factor Endowment 
The changes in economic and export changes have been accompanied by changes in factor endowment. Factor endowment is depicted by capital per        employed. Labour capital ratio has increased from 9.27 in 1981 to 167 in 2004. the rapid growth of capital intensity of production is highlighted by the following growth curve:
log Z = 20.132 + 6.42X, R2 = 0.9172, F=243.85> F*=2.1810
t:           -3.43            15.62

Thus, growth of Indian economy has obviously been based on transformation of production and trade structure on the one hand and rapid change in factor endowment on the other. The erstwhile scarcity of capital is being mitigated slowly but steadily. 
Conclusion
Main findings of the paper are (i) lagged rather than current factor endowment is the determinant of export structure, which decisively depends on current economic or production structure. There is a lead and lag relation between factor endowment, economic structure and structure of exports. This part of our findings suggests modification of traditional theory.
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