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INTRODUCTION
For industrial growth of any economy, the establishment of basic and heavy industries is considered as pre-requisite. In India the need for the same was felt since Independence. Subsequently during Second Five Year Plan, government of India embarked on a massive drive to pull resources and build country’s heavy and basic industries. A large portion of plan expenditure was invested in industries like Iron & Steel, Power Plants, and Cement Industries. Owing to these initial investments, the country subsequently moved to a higher growth trajectory. During subsequent five year plans, India intensified the focus on key resource sectors to build the base of heavy industries and physical infrastructures. During economic reform in 1990s, the Indian economy underwent a significant structural shift towards industrial sector. The share of the primary sector in GDP at factor cost declined from 55% in 1950-51 to 22% in 2003-04 while share of the secondary sector was 16% in 1950-51 and increased to 27% in 2003-04. The share of the tertiary sector increased from around 29% to 51% during the same period. This resulted in more requirements of material resources or productions from key sectors. The second phase of economic reform in India again rejuvenated the need for these capital intensive industries. There is considerable evidence that the industrial sector of India has gained in strength in many ways over the past fifteen years as a consequence of liberalizing industrial controls and the gradual integration with the world economy. 

Due to strong industrial base fuelled by buoyant domestic demand and steady supply of key resources, Indian economy has shown strong resilience to any external economic shocks. The recent world wide recession has impacted very little to Indian economy in contrary to much developed countries of Europe. According to a recent study
, India's GDP at constant 2009 prices is estimated to grow from $3,752 billion to $43,180 billion, emerging also as the world's second largest economy by 2050. In the course of this fantastic growth path, India is expected to develop strong engineering skills and infrastructural facilities over the next decade. To meet this end, the priority areas for the country should be to maintain a prudent fiscal policy, further extend openness to foreign trade and investment and last but most important, significantly increase the investment in transport and energy infrastructure. The Union Budget
 for FY12 kept in focus these priority areas and projected that India would grow by 8.75% to 9% during 2011-12. 

Looking at the fiscal and monetary policies adopted by government of India over last few years or so, it is clearly evident that the country has been moving more or less in the right track. The policy makers have been found quite pragmatic to mend the ways for country’s fantastic growth path. Various developmental initiatives have been undertaken under new flagship schemes like Bharat Nirman
 (2005-09), JNURM
 etc. The primary aim of all these schemes has been to provide the necessary impetus in terms of development planning and garnering investment in some crucial areas of growth. 
The Planning Commission of India constituted a Committee on Vision 2020
 for India in June 2000 under the chairmanship of Dr. S.P. Gupta, Member, Planning Commission. This initiative brought together over 30 experts from different fields. Their deliberations, extending over a period of more than two years, helped to throw up a range of interesting possibilities, critical issues and crucial decision-points for government and private bodies for future action. This committee got the benefit of several other vision 2020 documents pertaining to other countries and policies of different states in India. Most importantly, they have also gained from the vision of Dr. A.P.J. Abdul Kalam’s book, India 2020: A Vision for the New Millennium. In this book, Dr. Kalam initiated the goal based planning approach and gave shape to this concept through his seminal work along with Dr. Y.S.Rajan. 
On the basis of all these studies, Government of India subsequently initiated a series of time-bound flagship schemes, zeroing on some tangible outcomes. Most remarkable scheme initiated at that time was ‘Bharat Nirman (2005-09)’ - a systematic plan for rural infrastructure intoduced by the Government of India in partnership with State Governments and Panchayat Raj Institutions of the country. Specific targets were set under this plan as well as other flagship programmes and all efforts were made to achieve them. Apart from that, each Ministry had been asked to chalk out respective targets and accordingly drive suitable policy measures to reach these goals. With the introduction of this target oriented planning, various Ministries of Government of India undertook synchronized movements towards achieving individual sectoral goals and 

ultimately reach 9% GDP growth target for the country as a whole within a stipulated timeframe. 

It is evident that to fulfill these sectoral targets, the country need to pull sufficient material resources to feed huge input requirements. Since most of these material resources are provided by nature, hence exhaustible, shortage of supply is inevitable in the long run, which could seriously dampen the growth momentum.

Hence planners should really look into the underlying resource base before embarking on some ambitious growth plan.

The main objective of this paper is to estimate underlying resource requirements of India to achieve ultimate growth targets by the year 2020. We have taken into consideration sectoral targets of two most important sectors: Electricity & Land Transport by the year 2020. We would try to find out how supply of crucial resources should grow to keep pace with targeted growth trajectory of these two important sectors. As it has been universally found, in the industrialization process of any country, some resources always play pivotal role in enabling the economy to attain an advanced stage. In this paper, we have termed these resources as “Key Resource” materials. This study would primarily focus on the required supply of these ‘key resources’ to shape up India’s development scenario. We would try to draw one-to-one correspondence between important sectoral goals of the government (as envisaged under different flagship programmes of the government like Bharat Nirman, Vision 2020 etc) and supply of key resources as described before. Our main objective would be to find out how the supply of key resources needs to grow to enable the economy to achieve declared sectoral goals of the government. We consider this study is urgent and particularly relevant at the time when the “Approach Paper” to Twelfth Five Year Plan is underway.
The paper is organized as follows: 

Section 1 gives a sketchy outline of existing research works in the field of key resources and in terms of impact analysis under Input-Output framework. 

Section 2 deals with the data input structure of our calculations which describes the particulars of the data we have worked with, their classification, the way they have been suitably aggregated etc. A brief description of newly defined categories has been enlisted here.

In Section 3; the construction of the modified Input-Output model has been described in details. The modifications in the basic framework of Leontief and Ghoshian models have been dealt with in this section elaborately. The system of equations to find both demand and supply side implications have been constructed in this section.  

The results of subsequent calculations based on the constructed model have been discussed in Section 4. The results from both demand and supply sides have been analysed and interpreted in the light of overall resource endowment of the country. The macroeconomic implications of the resource requirements have also been discussed in this context. 

Section 5 contains a little digression from the main course of study. It dealt with the impact of an external shock to the economy in terms of targeted growth rates of key sectors.

In Section 6, we have presented our course of study in a summarized framework to reach at some concrete conclusion. 

Lastly, the overall conclusion and analysis of the study have been presented in Section 7.

(PTO)

SECTION 1: LITERATURE SURVEY
The paper focuses on the role of some “key resources” in the production process of the country. There are several studies on identifying key resource sectors in this respect. However, definition of “key resources” and their specifications varied from paper to paper. But essentially, key sectors are those sectors which are mostly important in the growth process. Amores, Antonio F and Rueda-Cantuche, José M. wrote an article titled on use of supply-use tables for the identification of key sectors using unbiased input-output multipliers. In the input-output literature, backward and forward multipliers are well known and mainly used together for the identification of key sectors in an economy (Dietzenbacher (2002) and Oosterhaven (1988), among others). Similar studies were made by Schultz, S. (1977) where he discussed different approaches to identify key sectors empirically by means of Input-output analysis. B.Andreosso-O’Callaghan and Guoqiang Yue also contributed an important article in this respect where they found intersectoral linkages and Key Sectors in China from 1987-1997.

 In India, Bharadwaj (1966) was one of the earliest contributors to economic studies regarding key sectors. Bharadwaj developed a note on the “structural interdependence” and the concept of a “key sector” in an explicit manner. Subsequently, Hazari (1970), made some empirical identification of key sectors of the Indian economy. Dhawan and Saxena (1992) have studied the intersectoral linkages of the Indian economy and identified the key sectors for the years 1973-74, 1978-79 and 1983-84 using the supply side and demand side models. Cuello, F. A., F. Mansouri and G. J. D. Hewings (1992) reformulated the Hirschman-Rasmussen Key Sector Indices and tried to identify key sectors in Indian context. Bhowmik. & Chakraborty (1995) also made some similar studies on identification of key sectors of the Indian Economy. 
The current paper has tried to specify the extent by which these key sectors are supposed to grow to fulfill some benchmarked targets in future. The paper has found that for India, the role of these “key sectors” would be supreme for achieving growth benchmarks by 2020. This paper also presents an impact study in the Input Output framework as popularized by Leontief. In this paper we have adopted a modified Input-Output framework where final outputs of some sectors (Electricity and Land Transport) were treated as exogenous. A remarkable contribution in studies based on modified Input-Output Analysis was done by D. Roberts (1994) in her pioneering article on milk quota (“A Modified Leontief Model For Analysing the Impact of Milk Quotas on the Wider Economy”; 1994). The paper estimated the impact of milk quotas on the UK economy using a modified SAM-based Leontief model. Some similar studies on the effects of quotas on the wider economy were made by Midmore (1993) and Leat and Chalmers (1991).
In Indian context Venkatramaiah, P. and L. Argade, (1979) made some preliminary studies on changes in Input-Output coefficients and their impact on production levels. Nambiar, R.G., B. L. Mungekar and G.A. Tadas (1999), made some contribution on import liberalization and its impact on domestic industry and employment levels. 

But it is evident that in Indian context, there is a serious lack of impact studies with key resources in focus. This is one of the least researched areas where we must now put emphasis, looking at huge influence of key sectors in development process of Indian economy. The results of this paper corroborate the supreme importance of key sectors in India’s growth process. 

SECTION 2: DATA – INPUT STRUCTURE
This study is based on Input-Output Transaction Table of India for 2003-04. For the purpose of our analysis, we have re-grouped the commodities under some broad categories. Brief description of this categorization is as follows:

TABLE: 1

	Sr. No.
	Name
	IOTT Code

	 
	 
	

	1
	Primary Sector
	1 – 26

	2
	Coal & lignite
	27, KEY RESOURCE

	3
	Natural gas
	28, KEY RESOURCE

	4
	Crude petroleum
	29, KEY RESOURCE

	5
	Iron ore
	30, KEY RESOURCE

	6
	Manganese ore
	31, KEY RESOURCE

	7
	Bauxite
	32, KEY RESOURCE

	8
	Copper ore
	33, KEY RESOURCE

	9
	Other metallic minerals
	34, KEY RESOURCE

	10
	Lime stone
	35, KEY RESOURCE

	11
	Mica
	36, KEY RESOURCE

	12
	Other non metallic minerals
	37, KEY RESOURCE

	13
	Petroleum products including LPG
	63, KEY RESOURCE

	14
	Coal tar products
	64, KEY RESOURCE

	15
	Inorganic heavy chemicals
	65, KEY RESOURCE

	16
	Organic heavy chemicals
	66, KEY RESOURCE

	17
	Cement
	75, KEY RESOURCE

	18
	Other non-metallic mineral products
	76, KEY RESOURCE

	19
	Iron and steel ferro alloys
	77, KEY RESOURCE

	20
	Iron and steel casting and forging
	78, KEY RESOURCE

	21
	Iron and steel foundries
	79, KEY RESOURCE

	22
	Non-ferrous basic metals (including alloys)
	80, KEY RESOURCE

	23
	Electricity Sector
	107

	24
	Land Transport (incl. via pipelines)
	110

	25
	Other Transport
	109,111,112,113

	26
	Other Infrastructure sectors
	108,114,115

	27
	Manufacturing Sector
	67-74,81-105

	28
	Other Manufacturing Sectors
	38-62

	29
	Construction
	106

	30
	Service Sector
	116-130

	
	
	


1. Primary Sector:  These are resources which come as nature’s bounty. Mainly agricultural commodities including animal husbandry, forestry, fishing etc.

2. Key Resource: This is the most important classification as already described. The key resources are required in almost every step of the development process. They include mainly mining & quarrying products and some manufacturing products like cement. Our prime focus would be on these resources.

3. Electricity Sector: One of the most vital inputs for any country’s growth. It is empirically testified that an economy’s growth rate moves always in tandem with the growth rate of the ‘Electricity Sector’. Moreover, country’s rate of inflation is very sensitive to changes in electricity prices. Hence every policy formulation in this sector is heavily tied with serious socio-political implications.

4. Land Transport (incl. via pipelines): A key component of economic development is the provision of roads for connectivity, access being essential for social and economic well-being. Our vision of India 2020 is of a country with a well-developed network of roads and railways and adequate capacity to handle the growth in demand for transport. Families residing along side roads benefit from better health, greater educational opportunities, smaller sized families and higher ownership of assets, compared to those families living in remote villages.

5. Other Transport: This categorization includes all other modes of transport except Land Transport (incl. via pipelines). Eg. Railways, Water and Air transport

6. Other Infrastructure: This includes some key facilities like Water Supply, Storage and Communications.

7. Manufacturing Sector: These are basically primary outputs of the industrial sector. These types of resources are used as primary inputs to larger industries, agriculture and service sector. Eg. Fertilisers, Machine Tools & instruments.

8. Other Manufacturing Sector: This includes mainly agro-based industries and some industries based on products of primary sector. Eg. Sugar, Tea, Textiles, Leather, Paper etc

9. Construction: Construction activities are another important aspect of building physical and social infrastructure of an economy.

10. Service Sector: These commodities mainly include human resources and other intangible inputs which are required during the production process of the economy. Eg. Trade, Hotels, Banking etc.

The details of the aggregation scheme have been described in Annexure (Table: 1A). According to this aggregation scheme we have identified 30 inputs which are used in the production process. In this, we have found 21 inputs as “Key Resources” (IOTT Code: 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 63, 64, 65, 66, 75, 76, 77, 78, 79, 80). Our aim would be to find out the required supply of these key resources to achieve targeted growth rates of Electricity (IOTT Code: 107) and Land Transport (IOTT Code: 110). 

SECTION 3: THE CONSTRUCTION OF THE MODEL
The most suitable methodology to capture knock-on effects of output change in an inter-dependant industrial scenario is Leontief model. Both direct and indirect linkage effects could be captured under this methodology to analyse sectoral impacts of output change. However, one of the limitations of demand based Leontief model has been that it is able to deal with only demand side implications of the system with underlying assumption of “fixed technical coefficients” production function. The basic conjecture was that per unit output produced by an industry always consumes various inputs in some fixed proportion. Only “backward linkage” effects could be captured using this technique. 

Later Ghosh (1958) introduced a method to capture supply side implications in a Leontief framework. The Ghosh model related sectoral gross production to the primary inputs – that is, to a unit of value entering the inter-industry system at the beginning of the process. The Ghosian model was based on the assumption of “fixed allocation co-efficient” as opposed to “fixed technical coefficients” in demand driven Leontief model. The basic conjecture was that per unit output produced by an industry is always absorbed (sold) in fixed proportion among various inter-dependent industries that use this product as input. The Ghoshian Model was able to find the “forward linkage” effect in an inter-dependent industry framework.

However, for our analysis, the basic form of system of equations of both the demand-driven and supply-driven models must be modified so as to make the gross outputs of ‘Electricity Sector’ and ‘Land Transport (incl. via pipelines)’ exogenous the system. Hence, this paper developed a modified input-output (I-O) framework for analysing resource mobilization issues to sustain long-term development in an economy like India. The basic forms of the demand-driven Leontief model and supply-driven Ghosh Model have been modified so as to make the gross output of the Electricity and Land Transport (including via pipelines) exogenous to the system. Focus of our study would remain on measuring impacts on some suitably aggregated “Key Resources” as well as on “Other Sectors” of the economy so that the nationally set yardsticks in “Land Transport” & “Electricity” sectors could be achieved. As already indicated, we have looked in to both demand-driven and supply-driven impacts of such output targets in Electricity and Land Transport sector respectively.

As already described, we have categorized commodities under IOTT in to 30 broad categories. 
The outputs of these 30 sectors could be denoted as:
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A) Demand-driven Leontief Model
The basic form of a demand-driven Leontief model with 30 commodities that assumes Constant Returns to Scale (CRS) Production Function could be represented as:
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 EMBED Equation.3  [image: image6.wmf]
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Final demand for output of i-th industry that arises outside of industrial sector

Using Matrix notations the system could be represented as: 

                         X = (A.X + F) ………….. (1.2)
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), the system of equations could be solved using matrix notations as follows:
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Where “I” is a 30X30 identity matrix and 
[image: image20.wmf]F

is the exogenously fixed final demand matrix.

Now we consider one output as exogenous to the system and the corresponding final demand as endogenous. Let output of i-th industry is fixed (
[image: image21.wmf]i

X

) and exogenous and 
[image: image22.wmf]i

f

 be its corresponding endogenous final demand.

The modified Leontief system of equation becomes:
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The solution of this system of equation could be done in following steps:

Above modified system of equation could be written as:
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In Matrix form the system of equations could be written as:
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For Electricity Sector, we consider the target output for 2020 as given (
[image: image30.wmf]23

X

), or exogenous to the system.

Hence the Solution Equation becomes:
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Where we calculate the target for 2020, 
[image: image34.wmf]23

X

as follows:
	TARGET FOR ELECTRICITY IN 2020 (IN 2003-04 PRICES):
	
	
	

	
	
	
	
	
	
	
	
	
	

	1)
	In Vision 2020 document, the target has been fixed at 292000MW
	
	

	
	
	
	
	
	
	
	
	
	

	2)
	In 2003-04, total 107900 MW electricity was produced, whose value was: INR. 1479088.1 Millions

	
	
	
	
	
	
	
	
	
	

	3)
	Hence 292000MW electricity at the price of 2003-04 was: INR. 4002722.2 Millions
	
	


Source: Report of the Committee on “India Vision 2020”; Planning Commission, Government of India, December 2002
Hence, 
[image: image35.wmf]23

X

=4002722.2 (in Rs. Millions)

The solution of equation (1.7) gives the outputs of rest 29 sector and final demand of Electricity (which comes outside from industrial requirement, mostly domestic consumption). Thus we calculate the required output levels for rest 29 sectors in 2020 to sustain such growth in Electricity Output.

The same procedure is followed for “Land Transport (incl. via pipelines)”. We take target output for 2020 as given (i.e. 
[image: image36.wmf]24

X

), and calculate the required output levels for rest 29 sectors in 2020 to sustain such growth in Land Transport (incl. via pipelines).

(PTO)

Where we calculate the target for 2020, 
[image: image37.wmf]24

X

as follows:

	
	
	
	
	
	
	
	

	TARGET FOR LAND TRANSPORT (INCL. VIA PIPELINES) IN 2020 (IN 2003-04 PRICES)

	
	
	
	
	
	
	
	

	1) Ministry of Road Transport and Highways has sent a target of constructing 20 Km per day or 7000 Km per year from last year i.e. 2010
	

	
	

	
	
	
	
	
	
	
	

	2) Total length of road as per the latest available data with the Ministry of Road Transport & Highways, GOI is 4236000 kms as on 31.3.2008
	

	
	

	
	
	
	
	
	
	
	

	3) Hence targeted length of road transport by 2020 would be 4320000 Kms

	
	
	
	
	
	
	
	

	4) In 2003-04, total length of road was 3622000 km, whose value was INR 3183383.5 Millions
	

	
	

	
	
	
	
	
	
	
	

	5) By 2020, the target value of road construction would be INR 3796857.2 Millions 

	


Source: Website of Ministry of Road Transport & Highways, Government of India

Hence, 
[image: image38.wmf]24

X

=3796857.2 (in Rs. Millions)

Then we calculate the required output levels for rest 29 sectors in 2020 to sustain such growth in Land Transport (including via pipelines).

B) Supply-driven Leontief Model (Ghosh Model)

The basic form of a supply based Leontief model (with 30 industries) that assumes Constant Allocation Co-efficients could be represented as:
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Where, 
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Output of j-th industry 
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Proportion of 
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 amount of output of i-th industry that is allocated to  j-th industry 
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Fixed Allocation Co-efficients  (Proportion of one unit output of i-th industry that is allocated to j-th industry.)
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VA

= Total Value Added (including tax) of j-th   industry.

Using Matrix notations the system could be represented as: 
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Where, B =  
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 Transpose Matrix of B

Here, considering 
[image: image51.wmf]j

X

 as endogenous variable and 
[image: image52.wmf]j

VA

 as exogenous variable (
[image: image53.wmf]j

VA

), the system of equations could be solved using matrix notations as follows:
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Where “I” is a 30X30 identity matrix and 
[image: image55.wmf]VA

 is the exogenously total Value Added matrix.

Now we consider one output as exogenous to the system and the corresponding final demand as endogenous. Let output of j-th industry is fixed (
[image: image56.wmf]j

X

) and exogenous and 
[image: image57.wmf]j

VA

 be its corresponding endogenous value added

The modified Ghosh Model becomes:


Or,


    ….(1.11)

Or,
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For Electricity Sector, we consider the target output for 2020 as given (
[image: image64.wmf]23

X

), or exogenous to the system.

Hence the Solution Equation becomes:
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Where we have already calculated the target for 2020 as:
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The solution to this system gives the outputs of rest 29 sector and total value added in the Electricity Sector. Thus we calculate the required output levels for rest 29 sectors in 2020 to sustain such growth in Electricity Output.

The same procedure is followed for “Land Transport (incl. via pipelines)”. We take target output for 2020 as given (i.e. 
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), and calculate the required output levels for rest 29 sectors in 2020 to sustain such growth in Land Transport (incl. via pipelines).

We have already calculated the target for 2020, 
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as follows:
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Then we calculate the required output levels for rest 29 sectors in 2020 to sustain such growth in Land Transport.

SECTION 4: RESULTS AND DISCUSSIONS

A) RESULTS OF DEMAND-DRIVEN LEONTIEF MODEL:
1. To fulfill fixed target of ‘Electricity Sector’ the impacts have been estimated as follows:

(TABLE: 2)

                                                               (OUTPUT IN RS. MILLION AT 2003-04 PRICES)

	 
	OUTPUT IN 2020-21
	OUTPUT IN 2003-04
	REQUIRED GROWTH RATE (%)

	PRIMARY SECTOR
	7769405.208
	7724957.5
	0.58

	Coal and lignite 
	613634.2281
	350498.2
	75.07

	Natural gas 
	144798.5624
	88227.3
	64.12

	Crude petroleum 
	438553.0049
	253538
	72.97

	Iron ore 
	47617.41592
	46667.6
	2.04

	Manganese ore 
	2930.241957
	2792.7
	4.93

	Bauxite 
	19377.30821
	18254
	6.15

	Copper ore 
	3271.821555
	2067.2
	58.27

	Other metallic minerals 
	16416.10479
	15414.5
	6.50

	Lime stone 
	16480.02723
	16028.7
	2.82

	Mica 
	28.28229484
	24.1
	17.35

	Other non metallic minerals 
	88761.2464
	81678.1
	8.67

	Petroleum products 
	2018602.961
	1737568.3
	16.17

	Coal tar products 
	91137.7113
	82916.2
	9.92

	Inorganic heavy chemicals 
	306598.5692
	292668.7
	4.76

	Organic heavy chemicals 
	263020.2135
	249567
	5.39

	Cement 
	192939.541
	189703.5
	1.71

	Other non-metallic mineral prods. 
	252874.2839
	245757.4
	2.90

	Iron, steel and ferro alloys 
	874489.0655
	847831.1
	3.14

	Iron and steel casting & forging 
	225774.9359
	218071.1
	3.53

	Iron and steel foundries 
	314781.3373
	309035.1
	1.86

	Non-ferrous basic metals 
	324539.7275
	297978.8
	8.91

	ELECTRICITY
	4002722.2
	1479088.2
	170.62

	LAND TRANSPORT
	3285664.377
	3183383.4
	3.21

	OTHER TRANSPORT
	1119310.023
	1003903.2
	11.50

	OTHER INFRASTRUCTURE
	722293.1885
	682287.8
	5.86

	MANUFACTURING SECTOR
	7366962.97
	7015078.4
	5.02

	OTHER MANUFACTURING
	5868029.965
	5811134.3
	0.98

	CONSTRUCTION
	4482869.588
	4415279
	1.53

	SERVICE SECTOR
	15056143.75
	14594645.2
	3.16


The results show that to fulfill target growth in Electricity sector by 2020 (by 170.62%), few sectors need to grow significantly to sustain the inter-dependent industrial scenario of Indian economy. 

These sectors are:

Coal & Lignite (75.07%), Crude Petroleum (72.97%), Natural Gas (64.12%), Copper Ore (58.27%), Mica (17.35%) and Petroleum Products (16.17%).

2. To fulfill fixed target of ‘Land Transport (incl. via pipelines) Sector’ the impacts have been estimated as follows:

(TABLE: 3)

                                                               (OUTPUT IN RS. MILLION AT 2003-04 PRICES)
	 
	OUTPUT IN 2020-21
	OUTPUT IN 2003-04
	REQUIRED GROWTH RATE (%)

	PRIMARY SECTOR
	7754995.108
	7724957.5
	0.39

	Coal and lignite 
	355064.7508
	350498.2
	1.30

	Natural gas 
	89554.68487
	88227.3
	1.50

	Crude petroleum 
	357942.1032
	253538
	41.18

	Iron ore 
	46841.00611
	46667.6
	0.37

	Manganese ore 
	2826.162665
	2792.7
	1.20

	Bauxite 
	18506.20798
	18254
	1.38

	Copper ore 
	2323.372025
	2067.2
	12.39

	Other metallic minerals 
	15630.50446
	15414.5
	1.40

	Lime stone 
	16129.90261
	16028.7
	0.63

	Mica 
	25.28158983
	24.1
	4.90

	Other non metallic minerals 
	83335.05466
	81678.1
	2.03

	Petroleum products 
	1904758.661
	1737568.3
	9.62

	Coal tar products 
	83511.7672
	82916.2
	0.72

	Inorganic heavy chemicals 
	296582.9147
	292668.7
	1.34

	Organic heavy chemicals 
	253099.8606
	249567
	1.42

	Cement 
	190445.4423
	189703.5
	0.39

	Other non-metallic mineral prods. 
	249162.1421
	245757.4
	1.39

	Iron, steel and ferro alloys 
	853984.2436
	847831.1
	0.73

	Iron and steel casting & forging 
	219703.1903
	218071.1
	0.75

	Iron and steel foundries 
	310333.4456
	309035.1
	0.42

	Non-ferrous basic metals 
	303804.8635
	297978.8
	1.96

	ELECTRICITY
	1501523.146
	1479088.2
	1.52

	LAND TRANSPORT
	3796857.2
	3183383.5
	19.27

	OTHER TRANSPORT
	1016938.307
	1003903.2
	1.30

	OTHER INFRASTRUCTURE
	700017.226
	682287.8
	2.60

	MANUFACTURING SECTOR
	7098210.526
	7015078.4
	1.19

	OTHER MANUFACTURING
	5857678.377
	5811134.3
	0.80

	CONSTRUCTION
	4429625.62
	4415279
	0.32

	SERVICE SECTOR
	14730934.45
	14594645.2
	0.93


The results show that to fulfill target growth in Land Transport (incl. via pipelines) by 2020 (19.27%), few sectors need to grow significantly to sustain the inter-dependent industrial scenario of Indian economy. 

These sectors are:

Crude Petroleum (41.18%), Copper Ore (12.39%) and Petroleum Products (9.62%).

DEMAND SIDE

KEEPING BOTH GROWTH RATES SIDE BY SIDE FOR COMPARISON:

(TABLE: 4)

	 
	REQUIRED GROWTH RATES TO FULFILL FIXED TARGET OF ELECTRICITY (%)
	REQUIRED GROWTH RATES TO FULFILL FIXED TARGET OF LAND TRANSPORT (%)

	PRIMARY SECTOR
	0.575378028
	0.38883849

	Coal and lignite 
	75.07485861
	1.302874241

	Natural gas 
	64.11990665
	1.504505825

	Crude petroleum 
	72.97328404
	41.17887782

	Iron ore 
	2.035279125
	0.371577091

	Manganese ore 
	4.925053077
	1.198219099

	Bauxite 
	6.153764708
	1.381658702

	Copper ore 
	58.27310155
	12.39222257

	Other metallic minerals 
	6.497809145
	1.40130695

	Lime stone 
	2.815744477
	0.631383788

	Mica 
	17.3539205
	4.902862346

	Other non metallic minerals 
	8.672026402
	2.02864007

	Petroleum products 
	16.17402096
	9.622088585

	Coal tar products 
	9.915446323
	0.718276043

	Inorganic heavy chemicals 
	4.75960334
	1.337421686

	Organic heavy chemicals 
	5.390621961
	1.41559605

	Cement 
	1.705841494
	0.391106272

	Other non-metallic mineral prods. 
	2.895898121
	1.385407771

	Iron, steel and ferro alloys 
	3.144254257
	0.725751113

	Iron and steel casting & forging 
	3.532717498
	0.748421171

	Iron and steel foundries 
	1.859412516
	0.420128844

	Non-ferrous basic metals 
	8.913697049
	1.955193965

	ELECTRICITY
	170.6209271
	1.516809186

	LAND TRANSPORT
	3.212964462
	19.27112143

	OTHER TRANSPORT
	11.49581188
	1.298442625

	OTHER INFRASTRUCTURE
	5.86341842
	2.598526023

	MANUFACTURING SECTOR
	5.016117426
	1.185049129

	OTHER MANUFACTURING
	0.979080186
	0.80094651

	CONSTRUCTION
	1.530833918
	0.324931233

	SERVICE SECTOR
	3.16210874
	0.933830546


For both the Electricity and Land Transport Sector, some industries have been found to be important from Demand Side. These sectors are:

· Crude Petroleum

· Copper Ore, and 

· Petroleum Products

B) RESULTS OF SUPPLY-DRIVEN LEONTIEF MODEL (GHOSH MODEL):

1) To fulfill fixed target of ‘Electricity Sector’ the impacts have been estimated as follows:

(TABLE: 5)

(OUTPUT IN RS. MILLION AT 2003-04 PRICES)
	 
	OUTPUT IN 2003-04
	OUTPUT IN 2020-21
	REQUIRED GROWTH RATE (%)

	PRIMARY SECTOR
	7724957.5
	8007506.52
	3.66

	Coal and lignite 
	350498.2
	380035.655
	8.43

	Natural gas 
	88227.3
	92322.348
	4.64

	Crude petroleum 
	253538
	266913.345
	5.28

	Iron ore 
	46667.6
	50429.0477
	8.06

	Manganese ore 
	2792.7
	2822.62464
	1.07

	Bauxite 
	18254
	20927.2135
	14.64

	Copper ore 
	2067.2
	2206.47495
	6.74

	Other metallic minerals 
	15414.5
	17123.438
	11.09

	Lime stone 
	16028.7
	17197.3791
	7.29

	Mica 
	24.1
	24.7676089
	2.77

	Other non metallic minerals 
	81678.1
	83209.6812
	1.88

	Petroleum products 
	1737568.3
	1849560.87
	6.45

	Coal tar products 
	82916.2
	90693.0956
	9.38

	Inorganic heavy chemicals 
	292668.7
	333584.528
	13.98

	Organic heavy chemicals 
	249567
	284153.641
	13.86

	Cement 
	189703.5
	233429.629
	23.05

	Other non-metallic mineral prods. 
	245757.4
	281552.946
	14.57

	Iron, steel and ferro alloys 
	847831.1
	996932.016
	17.59

	Iron and steel casting & forging 
	218071.1
	259921.788
	19.19

	Iron and steel foundries 
	309035.1
	352528.73
	14.07

	Non-ferrous basic metals 
	297978.8
	345985.59
	16.11

	ELECTRICITY
	1479088.2
	4002722.2
	170.62

	LAND TRANSPORT 
	3183383.4
	3333526.94
	4.72

	OTHER TRANSPORT
	1003903.2
	1161023.89
	15.65

	OTHER INFRASTRUCTURE
	682287.8
	733726.006
	7.54

	MANUFACTURING SECTOR
	7015078.4
	7788383.52
	11.02

	OTHER MANUFACTURING
	5811134.3
	6327173.22
	8.88

	CONSTRUCTION
	4415279
	4813656.61
	9.02

	SERVICE SECTOR
	14594645.2
	14953133.4
	2.46


The results show that to fulfill target growth in Electricity sector by 2020 (by 170.62%), few sectors need to grow significantly to sustain the inter-dependent industrial scenario of Indian economy. 

These sectors are:

Cement (23.05%), Iron and Steel Casting & Forging (19.19%), Non-Ferrous Basic Metal (16.11%), Other Transport (15.65%) and Bauxite (14.64%).

2) To fulfill fixed target of ‘Land Transport (incl. via pipeline) Sector’ the impacts have been estimated as follows:

(TABLE: 6)

(OUTPUT IN RS. MILLION AT 2003-04 PRICES)
	Commodity
	OUTPUT IN 2020-21
	OUTPUT IN 2003-04
	REQUIRED GROWTH RATE (%)

	PRIMARY SECTOR
	7768879.056
	7724957.5
	0.57

	Coal and lignite 
	353149.3842
	350498.2
	0.76

	Natural gas 
	88617.84667
	88227.3
	0.44

	Crude petroleum 
	254976.4927
	253538
	0.57

	Iron ore 
	46929.69012
	46667.6
	0.56

	Manganese ore 
	2802.471539
	2792.7
	0.35

	Bauxite 
	18468.99621
	18254
	1.18

	Copper ore 
	2076.833009
	2067.2
	0.47

	Other metallic minerals 
	15502.38041
	15414.5
	0.57

	Lime stone 
	16111.74813
	16028.7
	0.52

	Mica 
	24.25325231
	24.1
	0.64

	Other non metallic minerals 
	81877.17926
	81678.1
	0.24

	Petroleum products 
	1746335.067
	1737568.3
	0.50

	Coal tar products 
	83827.97101
	82916.2
	1.10

	Inorganic heavy chemicals 
	296622.1652
	292668.7
	1.35

	Organic heavy chemicals 
	252778.2508
	249567
	1.29

	Cement 
	192303.04
	189703.5
	1.37

	Other non-metallic mineral prods. 
	249110.6833
	245757.4
	1.36

	Iron, steel and ferro alloys 
	856926.9667
	847831.1
	1.07

	Iron and steel casting & forging 
	220597.5024
	218071.1
	1.16

	Iron and steel foundries 
	312682.6667
	309035.1
	1.18

	Non-ferrous basic metals 
	301722.5137
	297978.8
	1.26

	ELECTRICITY
	1494371.363
	1479088.2
	1.03

	LAND TRANSPORT 
	3796857.2
	3183383.4
	19.27

	OTHER TRANSPORT
	1017108.037
	1003903.2
	1.32

	OTHER INFRASTRUCTURE
	685107.1487
	682287.8
	0.41

	MANUFACTURING SECTOR
	7103505.478
	7015078.4
	1.26

	OTHER MANUFACTURING
	5905892.337
	5811134.3
	1.63

	CONSTRUCTION
	4473963.591
	4415279
	1.33

	SERVICE SECTOR
	14675291.29
	14594645.2
	0.55


The results show that to fulfill target growth in Land Transport (incl. via pipelines) by 2020 (19.27%), few sectors need to grow significantly to sustain the inter-dependent industrial scenario of Indian economy. 

These sectors are:

Other Manufacturing (1.63%), Cement (1.37%), Other Non-Metallic Minerals (1.36%), Inorganic Heavy Chemicals (1.35%) and Construction (1.33%).

SUPPLY SIDE

KEEPING BOTH GROWTH RATES SIDE BY SIDE FOR COMPARISON:


(TABLE: 7)

	 
	REQUIRED GROWTH RATES TO FULFILL FIXED TARGET OF ELECTRICITY (%)
	REQUIRED GROWTH RATES TO FULFILL FIXED TARGET OF LAND TRANSPORT (%)

	PRIMARY SECTOR
	3.65761255
	0.568566962

	Coal and lignite 
	8.427277332
	0.756404522

	Natural gas 
	4.64147495
	0.442659662

	Crude petroleum 
	5.275479467
	0.56736768

	Iron ore 
	8.060083974
	0.561610457

	Manganese ore 
	1.071530737
	0.349895761

	Bauxite 
	14.64453544
	1.17780329

	Copper ore 
	6.737371919
	0.465993093

	Other metallic minerals 
	11.08656114
	0.570115235

	Lime stone 
	7.291165883
	0.518121402

	Mica 
	2.770161416
	0.635901716

	Other non metallic minerals 
	1.87514299
	0.243736401

	Petroleum products 
	6.445362191
	0.504542281

	Coal tar products 
	9.379223344
	1.099629518

	Inorganic heavy chemicals 
	13.98025402
	1.35083294

	Organic heavy chemicals 
	13.85865942
	1.286728937

	Cement 
	23.04972179
	1.370317387

	Other non-metallic mineral prods. 
	14.56539923
	1.364468885

	Iron, steel and ferro alloys 
	17.58615788
	1.072839477

	Iron and steel casting & forging 
	19.1913041
	1.158522332

	Iron and steel foundries 
	14.0740096
	1.180308225

	Non-ferrous basic metals 
	16.11080707
	1.256369143

	ELECTRICITY
	170.6209271
	1.033282737

	LAND TRANSPORT 
	4.716476752
	19.27112518

	OTHER TRANSPORT
	15.65098042
	1.315349578

	OTHER INFRASTRUCTURE
	7.539077447
	0.413219868

	MANUFACTURING SECTOR
	11.02347087
	1.260528717

	OTHER MANUFACTURING
	8.880175345
	1.630628935

	CONSTRUCTION
	9.02270534
	1.329125321

	SERVICE SECTOR
	2.456299271
	0.552573113


For both Electricity and Land Transport, production of Cement has been found important from Supply Side.

SECTION 5: SUMMARY 

In this paper we have tried to figure out the impacts of target oriented growth planning for Electricity and Land Transport sectors of India. Both supply driven and demand driven versions of Leontief model have been adapted to find out backward and forward linkage effects respectively. The adaptation has been done to make outputs of Electricity and Land Transport Sector exogenous to the system (one sector at a time). 

The main objective of our study has been to find out how few suitably aggregated “Key Resource” sectors should grow to move in tandem with the targeted growth paths of electricity and land transport sectors respectively.  

In the preceding sections, we have done an empirical study with Input Output Transaction Table (IOTT) of Indian economy for the year 2003-04.

We have found few sectors particularly important for Electricity and Land Transport sectors respectively. Both demand and supply side implications have been taken into consideration to find out backward and forward linkages respectively. The most important sectors according to our study could be summarized as follows:

(TABLE: 8)

	
	Electricity
	Land Transport
	Both

	From Demand Side
	COAL & LIGNITE

CRUDE PETROLEUM

NATURAL GAS

COPPER ORE

MICA

PETROLEUM PRODUCTS                       
	CRUDE PETROLEUM

COPPER ORE

PETROLEUM PRODUCTS
	CRUDE PETROLEUM

COPPER ORE

PETROLEUM PRODUCTS

	From Supply Side
	CEMENT

IRON & STEEL CASTING & FORGING

NON FERROUS BASIC METALS

OTHER TRANSPORT

BAUXITE
	OTHER MANUFACTURING

CEMENT

OTHER NON-METALLIC MINERAL PRODUCTS

INORGANIC HEAVY CHEMICALS

CONSTRUCTION
	CEMENT


Hence, from all perspective, following 15 sectors have been found to be most important:

1. COAL & LIGNITE

2. CRUDE PETROLEUM

3. NATURAL GAS

4. COPPER ORE

5. MICA

6. PETROLEUM PRODUCTS

7. CEMENT

8. IRON & STEEL CASTING & FORGING

9. NON FERROUS BASIC METALS

10. OTHER NON METALLIC MINERAL PRODUCTS

11. INORGANIC HEAVY CHEMICALS

12. BAUXITE
13. OTHER MANUFACTURING

14. CONSTRUCTION

15. OTHER TRANSPORT

And in this list 12 Sectors have been found to be “Key Resources” as defined by us. Hence “Key Resources” would undoubtedly play the most crucial role in achieving targeted growth rates in two most significant sectors: Electricity and Land Transport. Since ‘Electricity’ and ‘Land Transport’ are also two most important growth pillars for any economy, ‘Key Resources’ would actually drive the engine of growth for Indian economy in future.

We can however further narrow down the list of most important ‘Key Resources’ from 12 to just 4. Looking at summary results from Table:, it is evident that 4 most important catalysts of growth for Indian economy by 2020 would be:

1. CRUDE PETROLEUM

2. COPPER ORE

3. PETROLEUM PRODUCTS

4. CEMENT
Hence Petroleum and Petroleum Products would remain at centre stage to India’s future growth story. Since India is a net importer of Petroleum, global supply from OECD countries would remain crucial for India. As a result, global price of Petroleum would also influence India’s inflation rate and dictate monetary policies of RBI to a large extent.

Secondly, the overall target of Land Transport (incl. via pipelines) seems to be much more achievable compared to that of Electricity. This is both for demand side and supply side. Although the general perception is just opposite. There have been many controversies and disputes around feasibility of Transport Ministry’s target of 20Km per day. But our study shows that feasibility of Electricity target should be a bigger concern.

In India, most of the electricity generation happens through thermal power. Hence, it is obvious that to meet the target of electricity sector, the supply of Coal & Lignite is most important. This is also a matter of concern because thermal power has two serious problems: One the supply is limited and second coal burning results in huge environmental damage in terms of carbon emission. In India most of the coal blocks are congested in few eastern states like Jharkhand, Bihar, Orissa & West Bengal. Transportation of coal for power plants throughout the country results in huge cost and wastage. This increases the unit cost of production of electricity. This in turn has serious socio-economic implications. The environmental cost is also huge in coal fired power plants because in India most of the available coal has high ash content. The alternative option is to rely on good quality imported coal from countries like Indonesia and Australia. But this also imposes huge import burden on the country. Keeping in mind all of this situations, India should now focus more on Hydro Power and Renewable Energy sources to feed country’s burgeoning needs.
Copper ore is another important mineral needed for country’s growth. In electricity role of copper ore lies in supply of copper wires in electricity transmission and distribution process. Moreover, most of the electrical equipments require copper to be used to manufacture small machine parts. The Land Transport (incl. via pipelines) includes that of via pipeline. In construction of these pipelines copper parts are used.

Cement is the only man-made “Key Resource” that has been found as extremely crucial sector for the growth of Indian economy from our study. The cement industry of India is a thriving sector in India consisting of numerous large as well as small manufacturers. Pricing of cement has always been a big concern for Government of India, since Wholesale Price Index (WPI) is highly sensitive to cement price (the weightage assigned to Cement is very high for calculating WPI). Hence government always keeps a strict vigil on cement prices to regulate country’s inflation rate. Another big concern for cement industry in India is the tendency of big players to form cartels and artificially increase cement prices. In 2010, the situation became so worse that government had to intervene and caution big players not to involve in cartel formation.

The most significant finding of our study is that, we have identified four “Key Resources” as ‘most important’ for achieving country’s growth plans. But all of these four resources have been found to have serious price implications. Hence the growth in supply of these resources would serve dual purpose: First, to ensure growth of two important growth pillars of Indian economy, i.e. Electricity & Land Transport. Second, to ensure growth without having inflationary repercussions. The last has been in focus of Indian policy makers for last few years.

SECTION 6: EFFECT OF EXTERNAL SHOCK

It would be an interesting study to measure effect of an exogenous shock to the Indian economy at this stage. The exogenous shock can originate from anywhere in the World and leave its impacts on Indian economy. So far, most of the external shocks that India had experienced were Oil Shocks. As on date, India experienced 3 oil shocks in total. All of them had some repercussions on the aggregate economy, although India recovered from them quite quickly owing to her high resilience to any external disturbances. Because of the fact that India is a net importer of Crude Petroleum, any disruption in supply from oil producing countries can easily translate into a full fledged economic shock.

In this paper we have tried to gauge the effects of a hypothetical oil shock in 2011-12 within the framework of Input-Output model. We would try to measure the immediate (short run) impact of such a crisis, as well as effects on achieving long run goals by 2020-21. For simplicity, we have assumed a 1% cut in the availability of Crude Petroleum in 2011-12. 
	According to CMIE Report on Energy (February, 2007 & November, 2011):
	

	Year
	Crude Petroleum Availibility ('000' tonnes)
	Value (Rs. Million)
	
	
	

	 
	
	
	
	
	

	2003-04
	 
	123807
	 
	253538
	
	
	

	 
	 
	 
	 
	 
	
	
	

	2010-11
	 
	201306
	 
	412244.2
	
	
	

	
	
	
	
	
	
	
	

	We assume that an Oil Shock happens in 2011-12 which reduces availability by 1%

	That is the availibility after shock would worth INR. 371019. 8 million
	
	


Now, we have calculated output of rest 29 sectors for 2010-11 and 2011-12, using modified Input-Output model as we have done before. For all the sectors, we have found a negative growth rate as a result of 1% fall in availability of Crude Petroleum. The results are shown as below:
	
	
	
	Simple Annual Growth Rate (%)
	

	Sectors
	Output in 
2010-11
	Output in 
2011-12
	
	CAGR (%)

	
	
	
	
	

	PRIMARY SECTOR
	77266834.86
	77262351.56
	-0.00580236
	-0.01

	Coal and lignite 
	3519216.558
	3515519.09
	-0.105065092
	-0.11

	Natural gas 
	886050.5154
	885069.2947
	-0.110740942
	-0.11

	Crude petroleum 
	-2591497.169
	-2576920.57
	-0.562477902
	-0.56

	Iron ore 
	467278.4603
	467121.9695
	-0.033489844
	-0.03

	Manganese ore 
	28106.40728
	28059.80571
	-0.165804066
	-0.17

	Bauxite 
	183395.6209
	183173.3709
	-0.121186122
	-0.12

	Copper ore 
	21446.48017
	21245.30668
	-0.938025677
	-0.94

	Other metallic minerals 
	154809.4361
	154636.8469
	-0.111484946
	-0.11

	Lime stone 
	160848.1387
	160702.3813
	-0.09061803
	-0.09

	Mica 
	247.1110349
	245.5236757
	-0.642366777
	-0.64

	Other non metallic minerals 
	825606.3168
	823313.9149
	-0.277662831
	-0.28

	Petroleum products 
	17451592.31
	17431874.65
	-0.112984912
	-0.11

	Coal tar products 
	832661.1907
	831752.2657
	-0.109159049
	-0.11

	Inorganic heavy chemicals 
	2935144.519
	2932947.654
	-0.074846926
	-0.07

	Organic heavy chemicals 
	2503735.947
	2501640.794
	-0.083681082
	-0.08

	Cement 
	1902750.174
	1901265.641
	-0.078020393
	-0.08

	Other non-metallic mineral prods. 
	2488028.188
	2480117.624
	-0.317945132
	-0.32

	Iron, steel and ferro alloys 
	8500034.901
	8494392.054
	-0.066386162
	-0.07

	Iron and steel casting & forging 
	2185858.377
	2184521.331
	-0.06116802
	-0.06

	Iron and steel foundries 
	3097364.498
	3095542.721
	-0.058816991
	-0.06

	Non-ferrous basic metals 
	2997505
	2992902.958
	-0.15352911
	-0.15

	ELECTRICITY
	14856739.5
	14839632.82
	-0.115144227
	-0.12

	LAND TRANSPORT 
	31881235.22
	31868922.61
	-0.038620226
	-0.04

	OTHER TRANSPORT
	10060121.95
	10054643.77
	-0.054454366
	-0.05

	OTHER INFRASTRUCTURE
	6833732.468
	6830912.988
	-0.041258272
	-0.04

	MANUFACTURING SECTOR
	70386393.48
	70325193.23
	-0.086948981
	-0.09

	OTHER MANUFACTURING
	58134209.07
	58128269.54
	-0.010216924
	-0.01

	CONSTRUCTION
	44263924.85
	44235057.24
	-0.065216995
	-0.07

	SERVICE SECTOR
	146119275.8
	146074384.3
	-0.03072249
	-0.03


From demand side we can also find similar results:

For electricity sector:
	From Demand Side
	 
	 
	 
	 
	 

	 
	New Output in 2011-12
	Output at 2003-04
	For Meeting Electricity Target in 2020-21 the output should be
	CAGR(%) from 2003-04 to 2020-21
	CAGR from 2011-12 to 2020-21

	 
	 
	 
	 
	 
	 

	PRIMARY SECTOR
	77262351.56
	77249575
	77694052.08
	0.033740959
	0.0619231

	Coal and lignite 
	3515519.09
	3504982
	6136342.281
	3.347876728
	6.3842472

	Natural gas 
	885069.2947
	882273
	1447985.624
	2.955957554
	5.6213546

	Crude petroleum 
	3710198
	2535380
	4385530.049
	3.274515692
	1.8752384

	Iron ore 
	467121.9695
	466676
	476174.1592
	0.118543041
	0.2134647

	Manganese ore 
	28059.80571
	27927
	29302.41957
	0.283087577
	0.4825785

	Bauxite 
	183173.3709
	182540
	193773.0821
	0.351761824
	0.6269469

	Copper ore 
	21245.30668
	20672
	32718.21555
	2.736588008
	4.9141837

	Other metallic minerals 
	154636.8469
	154145
	164161.0479
	0.370856836
	0.6662376

	Lime stone 
	160702.3813
	160287
	164800.2723
	0.163411043
	0.2801435

	Mica 
	245.5236757
	241
	282.8229484
	0.945382745
	1.5836709

	Other non metallic minerals 
	823313.9149
	816781
	887612.464
	0.490203246
	0.8389458

	Petroleum products 
	17431874.65
	17375683
	20186029.61
	0.885420948
	1.6430824

	Coal tar products 
	831752.2657
	829162
	911377.113
	0.557450345
	1.0208756

	Inorganic heavy chemicals 
	2932947.654
	2926687
	3065985.692
	0.27378262
	0.4940691

	Organic heavy chemicals 
	2501640.794
	2495670
	2630202.135
	0.309197438
	0.5583179

	Cement 
	1901265.641
	1897035
	1929395.41
	0.099507052
	0.1633047

	Other non-metallic mineral prods. 
	2480117.624
	2457574
	2528742.839
	0.168000812
	0.2159478

	Iron, steel and ferro alloys 
	8494392.054
	8478311
	8744890.655
	0.182200878
	0.3234164

	Iron and steel casting & forging 
	2184521.331
	2180711
	2257749.359
	0.204347334
	0.3669876

	Iron and steel foundries 
	3095542.721
	3090351
	3147813.373
	0.108388101
	0.1862079

	Non-ferrous basic metals 
	2992902.958
	2979788
	3245397.275
	0.503329871
	0.9039037

	ELECTRICITY
	14839632.82
	14790882
	40027222
	6.028556537
	11.654589

	LAND TRANSPORT 
	31868922.61
	31833834
	32856643.77
	0.186123784
	0.3396822

	OTHER TRANSPORT
	10054643.77
	10039032
	11193100.23
	0.641894403
	1.1988202

	OTHER INFRASTRUCTURE
	6830912.988
	6822878
	7222931.885
	0.335601768
	0.6218928

	MANUFACTURING SECTOR
	70325193.23
	70150784
	73669629.7
	0.288203181
	0.517511

	OTHER MANUFACTURING
	58128269.54
	58111343
	58680299.65
	0.057306327
	0.1050663

	CONSTRUCTION
	44235057.24
	44152790
	44828695.88
	0.089370923
	0.1482154

	SERVICE SECTOR
	146074384.3
	145946452
	150561437.5
	0.183220489
	0.3367014


For Road Sector

	From Demand Side
	 
	 
	 
	 
	 

	 
	New Output in 2011-12
	Output at 2003-04
	For Meeting Transport Target in 2020-21 the output should be
	CAGR (%) from 2003-04 to 2020-21
	CAGR (%) from 2011-12 to 2020-21

	 
	 
	 
	 
	 
	 

	PRIMARY SECTOR
	77262351.56
	77249575
	77549951.08
	0.02282197
	0.041250167

	Coal and lignite 
	3515519.09
	3504982
	3550647.508
	0.07614321
	0.110425899

	Natural gas 
	885069.2947
	882273
	895546.8487
	0.08784462
	0.130716761

	Crude petroleum 
	3710198
	2535380
	3579421.032
	2.04846109
	-0.397522178

	Iron ore 
	467121.9695
	466676
	468410.0611
	0.02181062
	0.030570865

	Manganese ore 
	28059.80571
	27927
	28261.62665
	0.07006105
	0.079582964

	Bauxite 
	183173.3709
	182540
	185062.0798
	0.08071797
	0.113931416

	Copper ore 
	21245.30668
	20672
	23233.72025
	0.68929315
	0.998049903

	Other metallic minerals 
	154636.8469
	154145
	156305.0446
	0.08185836
	0.119174706

	Lime stone 
	160702.3813
	160287
	161299.0261
	0.03701551
	0.041143472

	Mica 
	245.5236757
	241
	252.8158983
	0.28184036
	0.325404959

	Other non metallic minerals 
	823313.9149
	816781
	833350.5466
	0.11815999
	0.134587216

	Petroleum products 
	17431874.65
	17375683
	19047586.61
	0.54164964
	0.988760247

	Coal tar products 
	831752.2657
	829162
	835117.672
	0.04209253
	0.044831853

	Inorganic heavy chemicals 
	2932947.654
	2926687
	2965829.147
	0.07814968
	0.123827122

	Organic heavy chemicals 
	2501640.794
	2495670
	2530998.606
	0.08268757
	0.129588667

	Cement 
	1901265.641
	1897035
	1904454.423
	0.02295483
	0.018602935

	Other non-metallic mineral prods. 
	2480117.624
	2457574
	2491621.421
	0.08093558
	0.051380485

	Iron, steel and ferro alloys 
	8494392.054
	8478311
	8539842.436
	0.0425291
	0.059251255

	Iron and steel casting & forging 
	2184521.331
	2180711
	2197031.903
	0.04385292
	0.063407536

	Iron and steel foundries 
	3095542.721
	3090351
	3103334.456
	0.02465487
	0.027908399

	Non-ferrous basic metals 
	2992902.958
	2979788
	3038048.635
	0.11392079
	0.166323009

	ELECTRICITY
	14839632.82
	14790882
	15015231.46
	0.08855792
	0.130661487

	LAND TRANSPORT 
	31868922.61
	31833834
	37968572
	1.04161441
	1.962931659

	OTHER TRANSPORT
	10054643.77
	10039032
	10169383.07
	0.07588578
	0.126030518

	OTHER INFRASTRUCTURE
	6830912.988
	6822878
	7000172.26
	0.1509557
	0.272057663

	MANUFACTURING SECTOR
	70325193.23
	70150784
	70982105.26
	0.06929524
	0.103257795

	OTHER MANUFACTURING
	58128269.54
	58111343
	58576783.77
	0.04691905
	0.085354606

	CONSTRUCTION
	44235057.24
	44152790
	44296256.2
	0.0190768
	0.015347354

	SERVICE SECTOR
	146074384.3
	145946452
	147309344.5
	0.05466938
	0.093492212


SECTION 7: CONCLUSION
Thankfully, India’s demand growth has largely been domestic economy driven, with merchandise exports accounting only about 15 per cent of GDP. The savings rate in India has increased steadily from 23.7 percent in 2000-01 to 37.7 percent in 2007-08. In fact, India’s large domestic demand helped to insulate the country against the worst of the global crisis. This huge domestic demand is bound to grow in coming years, which would require adequate increase in domestic supply. To achieve stipulated targets of “Bharat Nirman”, “Vision 2020” and other flagship schemes of Government of India, the domestic demand would grow significantly. And for supply to move in tandem with burgeoning demand, the entire production system of the country should be beefed up and vitalized from within. The intrinsic production capacity of our economy must be geared up to cater the huge demand in coming years. Hence, the role of “Key resources” would remain central during days to come.

The most obvious outcome of recent financial crisis has been shortage of effective demand throughout the globe. However, when the entire world was reeling under demand crunch, Indian market showed extreme buoyancy. In fact it is now quite evident that in coming decade the consumer demand would largely remain confined in South and South East Asia. The huge growth potentials of this region could be properly harnessed only if judicious mobilization and pragmatic utilization of “Key resources” are ensured. Appropriate exploration policies should be chalked out in advance to ensure adequate supply of key resources to the production process of the country.

It has been found that the collective weightage of these key resources in the calculation of Wholesale Price Index (WPI) is quite high. Hence prices of these basic raw materials influence country’s inflation rate to a high extent. The inflation rate is highly sensitive to the prices of these key resources. As desired by PMO, our inflation rate needs to settle at 5% – 6% to ensure stability in the economic system. Hence increase in production should also be coupled with long run price stability. Otherwise the vicious spiral of high price-low demand would set in, which in turn could ultimately spoil the process of sustainable development. To avoid such situation, we have to attain a condition where the dual objective of growth in supply and long run price stability would be fulfilled simultaneously. For this, we will have to look into the market fundamentals of these key resources in depth. A judicious conjecture about future market conditions needs to be made after careful examination.

(* The author is Assistant Director of Indian Chamber of Commerce. But all views expressed in this article are entirely personal)

ANNEXURE

TABLE (1A)

	Sr. No.
	IOTT Sec No
	Name
	Aggregation in IOTT
	Aggregation in our study

	
	
	
	
	

	1
	001
	Paddy
	Agriculture
	Primary Sector

	2
	002
	Wheat
	Agriculture
	Primary Sector

	3
	003
	Jower
	Agriculture
	Primary Sector

	4
	004
	Bajra
	Agriculture
	Primary Sector

	5
	005
	Maize
	Agriculture
	Primary Sector

	6
	006
	Gram
	Agriculture
	Primary Sector

	7
	007
	Pulses
	Agriculture
	Primary Sector

	8
	008
	Sugarcane
	Agriculture
	Primary Sector

	9
	009
	Groundnut
	Agriculture
	Primary Sector

	10
	010
	Coconut
	Agriculture
	Primary Sector

	11
	011
	Other Oil Seeds
	Agriculture
	Primary Sector

	12
	012
	Jute
	Agriculture
	Primary Sector

	13
	013
	Cotton
	Agriculture
	Primary Sector

	14
	014
	Tea
	Agriculture
	Primary Sector

	15
	015
	Coffee
	Agriculture
	Primary Sector

	16
	016
	Rubber
	Agriculture
	Primary Sector

	17
	017
	Tobacco
	Agriculture
	Primary Sector

	18
	018
	Fruits
	Agriculture
	Primary Sector

	19
	019
	Vegetables
	Agriculture
	Primary Sector

	20
	020
	Other Crops
	Agriculture
	Primary Sector

	21
	021
	Milk & milk products
	Animal Husbandry
	Primary Sector

	22
	022
	Animal services (agricultural)
	Animal Husbandry
	Primary Sector

	23
	023
	Poultry & Eggs
	Animal Husbandry
	Primary Sector

	24
	024
	Other livestock products
	Animal Husbandry
	Primary Sector

	25
	025
	Forestry & logging
	Forestry & logging
	Primary Sector

	26
	026
	Fishing
	Fishing
	Primary Sector

	 
	 
	 
	 
	 

	1
	027
	Coal & lignite
	Mining & Quarrying
	Key Resources

	2
	028
	Natural gas
	Mining & Quarrying
	Key Resources

	3
	029
	Crude petroleum
	Mining & Quarrying
	Key Resources

	4
	030
	Iron ore
	Mining & Quarrying
	Key Resources

	5
	031
	Manganese ore
	Mining & Quarrying
	Key Resources

	6
	032
	Bauxite
	Mining & Quarrying
	Key Resources

	7
	033
	Copper ore
	Mining & Quarrying
	Key Resources

	8
	034
	Other metallic minerals
	Mining & Quarrying
	Key Resources

	9
	035
	Lime stone
	Mining & Quarrying
	Key Resources

	10
	036
	Mica
	Mining & Quarrying
	Key Resources

	11
	037
	Other non metallic minerals
	Mining & Quarrying
	Key Resources

	12
	063
	Petroleum products including LPG
	Manufacturing
	Key Resources

	13
	064
	Coal tar products
	Manufacturing
	Key Resources

	14
	065
	Inorganic heavy chemicals
	Manufacturing
	Key Resources

	15
	066
	Organic heavy chemicals
	Manufacturing
	Key Resources

	16
	075
	Cement
	Manufacturing
	Key Resources

	17
	076
	Other non-metallic mineral products
	Manufacturing
	Key Resources

	18
	077
	Iron and steel ferro alloys
	Manufacturing
	Key Resources

	19
	078
	Iron and steel casting and forging
	Manufacturing
	Key Resources

	20
	079
	Iron and steel foundries
	Manufacturing
	Key Resources

	21
	080
	Non-ferrous basic metals (including alloys)
	Manufacturing
	Key Resources

	 
	 
	 
	 
	 

	1
	107
	Electricity
	Electricity
	Electricity Sector

	 
	 
	 
	 
	 

	1
	110
	Land Transport (incl. via pipelines) including via pipelines
	Land Transport (incl. via pipelines) including via pipelines
	Land Transport (incl. via pipelines)

	 
	 
	 
	 
	 

	1
	109
	Railway transport services
	Railway transport services
	Other Transport

	2
	111
	Water transport
	Water transport
	Other Transport

	3
	112
	Air transport
	Air transport
	Other Transport

	4
	113
	Supportive and auxiliary transport activities
	Supportive and auxiliary transport activities
	Other Transport

	 
	 
	 
	 
	 

	1
	108
	Water supply
	Water supply
	Other Infrastructure sectors

	2
	114
	Storage and warehousing
	Storage and warehousing
	Other Infrastructure sectors

	3
	115
	Communication
	Communication
	Other Infrastructure sectors

	 
	 
	 
	 
	 

	1
	067
	Fertilizers
	Manufacturing
	Manufacturing Sector

	2
	068
	Pesticides
	Manufacturing
	Manufacturing Sector

	3
	069
	Paints, varnishes and laquers
	Manufacturing
	Manufacturing Sector

	4
	070
	Drugs and medicines
	Manufacturing
	Manufacturing Sector

	5
	071
	Soaps, cosmetics, glycerine
	Manufacturing
	Manufacturing Sector

	6
	072
	Synthetic fibres, resin
	Manufacturing
	Manufacturing Sector

	7
	073
	Other chemicals
	Manufacturing
	Manufacturing Sector

	8
	074
	Structural clay products
	Manufacturing
	Manufacturing Sector

	9
	081
	Hand tools, hardware
	Manufacturing
	Manufacturing Sector

	10
	082
	Miscellaneous metal products
	Manufacturing
	Manufacturing Sector

	11
	083
	Tractors and other agricultural implements
	Manufacturing
	Manufacturing Sector

	12
	084
	Industrial machinery for food and textile industries
	Manufacturing
	Manufacturing Sector

	13
	085
	Industrial machinery (except food and texttile)
	Manufacturing
	Manufacturing Sector

	14
	086
	Machine tools
	Manufacturing
	Manufacturing Sector

	15
	087
	Other non-electrical machinery
	Manufacturing
	Manufacturing Sector

	16
	088
	Electrical industrial machinery
	Manufacturing
	Manufacturing Sector

	17
	089
	Electrical cables, wires
	Manufacturing
	Manufacturing Sector

	18
	090
	Batteries
	Manufacturing
	Manufacturing Sector

	19
	091
	Electrical appliances
	Manufacturing
	Manufacturing Sector

	20
	092
	Communication equipment
	Manufacturing
	Manufacturing Sector

	21
	093
	Other electrical machinery
	Manufacturing
	Manufacturing Sector

	22
	094
	Electrical equipment including TV
	Manufacturing
	Manufacturing Sector

	23
	095
	Ships and boats
	Manufacturing
	Manufacturing Sector

	24
	096
	Rail equipment
	Manufacturing
	Manufacturing Sector

	25
	097
	Motor vehicles
	Manufacturing
	Manufacturing Sector

	26
	098
	Motor cycles and scooters
	Manufacturing
	Manufacturing Sector

	27
	099
	Bicycles, cycle-rickshaw
	Manufacturing
	Manufacturing Sector

	28
	100
	Other transport equipment
	Manufacturing
	Manufacturing Sector

	29
	101
	Watches and clocks
	Manufacturing
	Manufacturing Sector

	30
	102
	Medical precision, optical instruments
	Manufacturing
	Manufacturing Sector

	31
	103
	Gems & Jewelry
	Manufacturing
	Manufacturing Sector

	32
	104
	Aircraft & spacecrafts
	Manufacturing
	Manufacturing Sector

	33
	105
	Miscellaneous manufacturing
	Manufacturing
	Manufacturing Sector

	 
	 
	 
	 
	 

	1
	038
	Sugar
	Manufacturing
	Other Manufacturing Sectors

	2
	039
	Khandsari, boora
	Manufacturing
	Other Manufacturing Sectors

	3
	040
	Hydrogenated oil (vanaspati)
	Manufacturing
	Other Manufacturing Sectors

	4
	041
	Edible oils other than vanaspati
	Manufacturing
	Other Manufacturing Sectors

	5
	042
	Tea & coffee processing
	Manufacturing
	Other Manufacturing Sectors

	6
	043
	Miscellaneous food products
	Manufacturing
	Other Manufacturing Sectors

	7
	044
	Beverages
	Manufacturing
	Other Manufacturing Sectors

	8
	045
	Tobacco products
	Manufacturing
	Other Manufacturing Sectors

	9
	046
	Khadi, cotton textiles in handloom
	Manufacturing
	Other Manufacturing Sectors

	10
	047
	Cotton textiles
	Manufacturing
	Other Manufacturing Sectors

	11
	048
	Woolen textiles
	Manufacturing
	Other Manufacturing Sectors

	12
	049
	Silk textiles
	Manufacturing
	Other Manufacturing Sectors

	13
	050
	Art silk, synthetic fibre textiles
	Manufacturing
	Other Manufacturing Sectors

	14
	051
	Jute, hemp, mesta textiles
	Manufacturing
	Other Manufacturing Sectors

	15
	052
	Carpet weaving
	Manufacturing
	Other Manufacturing Sectors

	16
	053
	Ready made garments and made up textile goods
	Manufacturing
	Other Manufacturing Sectors

	17
	054
	Miscellaneous textile products
	Manufacturing
	Other Manufacturing Sectors

	18
	055
	Furniture and fixtures-wooden
	Manufacturing
	Other Manufacturing Sectors

	19
	056
	Wood and wood products except furniture
	Manufacturing
	Other Manufacturing Sectors

	20
	057
	Paper, paper products and newsprint
	Manufacturing
	Other Manufacturing Sectors

	21
	058
	Printing, publishing and allied activities
	Manufacturing
	Other Manufacturing Sectors

	22
	059
	Leather footwear
	Manufacturing
	Other Manufacturing Sectors

	23
	060
	Leather and leather products except footwear
	Manufacturing
	Other Manufacturing Sectors

	24
	061
	Rubber products
	Manufacturing
	Other Manufacturing Sectors

	25
	062
	Plastic products
	Manufacturing
	Other Manufacturing Sectors

	 
	 
	 
	 
	 

	1
	116
	Trade
	Trade
	Service Sector

	2
	117
	Hotels & restaurants
	Hotels & restaurants
	Service Sector

	3
	118
	Banking
	Banking
	Service Sector

	4
	119
	Insurance
	Insurance
	Service Sector

	5
	120
	Ownership of dwellings
	Ownership of dwellings
	Service Sector

	6
	121
	Education and research
	Education and research
	Service Sector

	7
	122
	Medical and health
	Medical and health
	Service Sector

	8
	123
	Business services
	Other Services
	Service Sector

	9
	124
	Computer related services
	Other Services
	Service Sector

	10
	125
	Legal services
	Other Services
	Service Sector

	11
	126
	Real estate activities
	Other Services
	Service Sector

	12
	127
	Renting of machinery and equipment
	Other Services
	Service Sector

	13
	128
	Community, social and personal services
	Other Services
	Service Sector

	14
	129
	Other services
	Other Services
	Service Sector

	15
	130
	Public administration and defence
	Public administration and defence
	Service Sector

	 
	 
	 
	 
	 

	1
	106
	Construction
	Construction
	Construction
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