SUB-GROUP –I

MACRO OVERVIEW OF CEMENT INDUSTRY

I.  CAPACITY, DEMAND, PRODUCTION AND INFRASTRUCTURE

1.0
Introduction

1.1
Cement plays a very important role in the development of infrastructure and per capita consumption of cement is accepted as an important index of the country’s economic growth.

1.2
Over the years since its inception in India in 1914, technology has developed and the country today has most of its capacity with the state of art technology.  Skilled manpower development has also been rapid and the industry offers turnkey cement projects for cement production to countries abroad.

1.3
Indian cement industry provides direct employment for around 70,000 people while creating indirect employment through process machinery manufacture, raw materials and other sources.  It is estimated that one million tonne of cement production provides employment to around 50,000 persons downstream.

1.4
The cement industry is one of the important contributors to Government exchequer.  Excise duty collected by cement industry alone accounts for 5% of the total excise collection.

1.5
Though the cement industry has been in existence for over 9 decades, any appreciable growth could be witnessed only after the introduction of partial decontrol in 1982 culminating in total decontrol in 1989.  The industry sustained a CAGR of 8% during the last decade.  This would not have been possible, if the Government did not implement their liberalization policies.  The industry also responded positively by adding capacities and increasing production continuously to meet the growing demand.

1.6
On the global scene, Indian cement industry ranks second only next to China in the cement producing countries of the World.

World Cement Production  (2005)

	Country
	Cement Production 
(Mn.t.)
	% to Total

	China
	1060
	47

	India
	143
	6

	USA
	106
	5

	Japan
	74
	3

	Russia
	65
	3

	Korea
	62
	3

	Thailand
	50
	2

	ROW
	699
	31

	Total
	2259
	


1.7
The quality of Indian cement matches with the World’s best.  The current capacity of the cement industry is 174.99 mn.t. (large plants: 163.89 mn.t. and Mini Cement Plants 11.10 mn.t.).  The total cement production for the year     2005-06 was around 148 mn.t.

1.8
Indian cement and clinker are being exported to various countries across the globe.  With a beginning of mere 1.6 lakh tonnes in 1989-90, exports reached 10 mn.t. in 2004-05.  Export of cement/clinker in 2005-06 was over 9 mn.t. and the current year could witness an export of 10-11 mn.t.  The industry has capacity and capability to export to the extent of 15-20 mn.t. annually. 

1.9
Globalization leading to innovative methods of improving productivity and efficiencies through continued research is a compelling necessity and Indian cement industry has not fallen short.  Some of the achievements are –

· Upgrading by converting wet process plants to semi-dry and full dry process resulting in economies in fuel and power consumption.  Wet process capacity, which accounted for 97% in 1950, has been brought down to 3% in 2005.  Dry process accounts for 96% and semi-dry process 1% in 2005.

· Establishing captive power facilities to overcome erratic and low quality power supply by various State Electricity Boards while economizing in costs.

· Gainful utilization of hazardous wastes like fly ash from thermal power plants and slag from steel plants for producing blended cements having better properties.

· Adopting split-location grinding operations close to far away markets and source of hazardous industrial wastes like fly ash and slag.

· Countering the myth that cement industry is a polluting industry to almost pollution free situation by employing ESPs, Bag filters etc.  Today the industry’s emissions are less than the prescribed standards.

· Using coastal shipping facilities for economizing on transportation where feasible to transport cement/clinker to the markets/grinding units.

· Popularizing ready mix concrete, which was not in practice in India a decade back, thus improving the quality and speed of construction while avoiding environmental pollution due to site mixing.

· Introducing benchmarking facilities to continuously improve on various performance parameters.

· Setting up cement plants/grinding facilities abroad and providing consultancy including management of cement factories in other countries.

2.0
Review of the Status of Cement Industry during X Five Year Plan

2.1.
The  Working  Group  on Cement Industry for X Five Year Plan  - 2002-07 set a production target of 150.47 mn.t. for the year 2005-06.  This has however been revised to 142 mn.t. by the Deptt. of IPP, Ministry of Commerce and Industry, on the basis of the economic situation of the country.

2.2
The industry has shown much improved performance and not only crossed the production target set by the Deptt. of IPP but also almost reached the target set by the Working Group for X Five Year Plan, falling short of only around 2 mn.t.  Export performance has, however, been better as over 6 mn.t. of cement was exported during the year 2005-06 as against the target of 4.5 mn.t. set by the Working Group for X Five Year Plan.

2.3
The following table provides a quick comparison of the performance of the cement industry with the X Plan projected figures.

Performance of Cement Industry during X Plan

         (Mn.t.)

	Year
	Capacity
	Production
	Demand
	Cement Exports

	
	As per the Working Group
	Actual
	As per the

Working Group
	Revised by IPP
	Actual
	As per the Working Group
	Actual

Consum-ption
	As per the  Working Group
	Actual

	
	
	
	
	
	
	
	
	
	Cement
	Clinker
	Total

	   End of IX Plan

	2001-02 
	135.00
	145.99
	113.00
	111.00
	106.90
	109.00
	103.51
	
	3.38
	1.76
	5.14

	   X Plan

	2002-03
	139.53
	151.17
	113.17
	115.45
	116.35
	109.67
	112.59
	3.50
	3.47
	3.45
	6.92

	2003-04
	152.72
	157.74
	124.38
	126.00
	123.50
	120.63
	119.86
	3.75
	3.36
	5.64
	9.00

	2004-05
	168.86
	165.39
	136.70
	133.00
	133.57
	132.70
	129.08
	4.00
	4.07
	5.99
	10.06

	2005-06
	185.06
	171.34
	150.47
	142.00
	147.81
	145.97
	141.56
	4.50
	6.01
	3.18
	9.19

	2006-07
	202.64
	174.99*
	165.56
	
	162.00**
	160.56
	152.00**
	5.00
	7.00**
	3.00
	10.00

	CAGR %
	
	3.69
	
	
	8.67
	
	8.00
	
	
	
	14.24


*  Capacity : As in June 2006
  ** Estimated






2.4
Capacity 

2.4.1
During the X Plan years, the installed capacity of cement grew at a CAGR of 3.69%.  At the end of June 2006, the installed capacity of the cement industry stood at 174.99 mn.t.  A capacity of 29 mn.t.1 was added during the X Plan upto June 2006. The capacity added during the 1st and 2nd years of the X Plan surpassed the target of the Working Group by around 12 mn.t. and 5 mn.t. respectively.  However, for the next 2 years the actual capacity added was less than targets.  In the year 2005-06 of the X Plan, the capacity added fell short by around 14 mn.t.  If the low demand scenario of the Working Group is considered, then the capacity additions during 1st four years of the plan have been higher and could be so even in the last year of the X Plan, as around 9 mn.t. capacity is likely to be added during the remaining part of the year 2006-07.  

2.4.2
The difference in the capacity mentioned in the Working Group Report and the actual achievement during 2005-06 should not be considered as a gap in capacity additions. Around 30 mn.t. capacity (modernization/greenfield) is in the pipeline and is likely to mature partly in 2006-07 and during the next year.  Techno-economic problems for setting up capacities are time consuming, causing much delay.  Had such problems been minimal, production would have been at the same level of set target.

2.4.3
Normally, capacities are added well in advance to meet the growing demand.  However as the demand pattern for varieties of cement showed a shift towards PPC and slag, the shortfall in capacity creation against the target is not a matter of concern.  Even at this stage, the existing capacity is in excess of demand.  In fact, consequent to better realization by the cement companies during the last quarter of 2005-06 and the 1st quarter of the current year, most of the cement plants have concrete plans to increase capacities both through expansions and Greenfield installations to the extent of 35 – 40 mn.t. during the next five years i.e. by the end of XI Plan.

2.4.4
However, addition of such capacities would depend upon assured availability of the main fuel coal.  Towards this, the Government should take a policy decision that the core sector cement industry, which needs only 5% of the total coal production, should be assured of the coal supply. As cement forms main ingredient in the growth of infrastructure industry, most needed for the economic growth of country, it should be allowed to sustain a healthy growth if the targetted economic growth in the XI Plan is to be achieved.

2.5
Cement Production

2.5.1
Cement production during the X Plan has recorded a growth of 8.67% (CAGR).  While the target has been crossed by around 3 mn.t. in year 2002-03 and fell short of the target marginally for the 2nd year, there was a shortfall of around 3 mn.t. in the remaining years of the Plan.  However, when compared with the low demand scenario, the actual production crossed the targets by 5 -  12 mn.t.  

2.5.2
With the average capacity utilization increasing from 82% in 2001-02 to 90% in 2005-06 and around 95% in April-June 2006, the industry has been producing to meet the growing demand and will continue to do so with addition of capacities each year.

2.6
Capacity Utilization 

2.6.1
Capacity utilization for large plants during the 1st two years was 81% but subsequently increased to 90% in the 4th year.  In the first quarter of 2006-07, it averaged at 95% and this is inclusive of public sector plants.  In fact, average capacity utilization of private sector plants in 1st quarter of 2006-07 was around 97% while that of the public sector was 46%.

2.7
Cement Consumption

2.7.1
Consumption of cement during the X Plan years has recorded a CAGR of 8%.  While the consumption for the 1st year of the X Plan was higher than the projected figure by Working Group and for the 2nd year almost at the same as projected, it is noticed that the actual demand was less than the projected demand for the next 2 years. While the projected demand for 2006-07 is 160.56 mn.t., the actual consumption is likely to be less by around 8 mn.t.  However, consumption during the X Plan years was higher than the projected demand by the Working Group for the X Plan in the lower growth scenario.  Consumption has been generally lower than the estimates for the high growth scenario.  This is mainly due to the low growth in infrastructure development and other projects where cement is used.  Had such construction activity picked up the expected growth, cement consumption would have also gone up as projected in the high growth scenario.  With higher emphasis being laid towards road construction, increased mass housing and other projects of Bharat Nirman etc. the demand is expected to grow by 9 –11% during the XI Plan, the industry is confident to meet such demand.

2.7.2
Cement Consumption – Regionwise – Statewise:  Cement consumption during the year 2005-06 increased over the previous year in all the regions, though the growth in the central region was less than 1%.  

                                                            (Mn.t)

	Region
	2004-05
	2005-06
	% Change

	North
	24.26
	27.06
	11.5

	East
	20.40
	22.66
	11.1

	South
	33.43
	39.37
	17.8

	West
	24.58
	25.90
	5.4

	Central
	20.41
	20.57
	0.8

	All India
	123.08
	135.56
	10.1


2.7.3
A statewise  comparison of growth in consumption during the year 2005-06 compared to 2004-05 is given in Annexure-I.  

2.7.4
A positive growth has been noticed in most of the states except Delhi which recorded a negative growth of 6.6%, Assam 2.9%, N.E. States 19.1% and the Union Territory of Goa, Daman,Diu  37.6%.  The highest growth of 51% has been recorded by Union Territory of Andaman & Nicobar, followed by Chhattisgarh 47.3%, Chandigarh 40.2% and Andhra Pradesh 34.1%.  Uttar Pradesh is the only state, which witnessed a growth of less than 1%.

2.7.5
The low growth during the year 2005-06 is mainly due to road and other infrastructure not picking up as expected as also the low performance of the housing sector.

2.8
Exports

2.8.1
Indian cement industry has been exporting cement, the final product and also clinker, which is an intermediate product, to countries across the globe for the last one-and-a-half decades.

        (Mn.t.)

	Year
	Cement Export
	Clinker Export
	Total 
Exports

	2001-02
	3.38
	1.76
	5.14

	2002-03
	3.47
	3.45
	6.92

	2003-04
	3.36
	5.64
	9.00

	2004-05
	4.07
	5.99
	10.06

	2005-06
	6.01
	3.18
	9.19


2.8.2
Exports of Cement/Clinker during the X Plan recorded a growth of 14.24% (CAGR). For the 1st two years of the X Plan, the actual exports of cement almost touched the target set of the Working Group, while the target has been surpassed in the next two years with a similar trend in the final year of the Plan.

2.8.3
The Working Group X Plan considered mainly cement exports.  However, since cement industry exports clinker also, the total exports would include cement and clinker.  Even considering cement alone, the industry has performed well.

2.8.4
The industry has capacity and capability to export cement/clinker to the tune of 15 – 20 mn.t. during the next 5 years and could increase its spread to more countries including farther destinations like USA.  However, industry has been facing problems in export activity due to lack of modern ports with modern bulk handling facilities, proper approach road facility to reach ports and high cost of inputs and high transportation costs all making Indian cement less competitive in the international market.  

2.8.5

With the Government giving due thrust to development of infrastructure including roads, ports etc., it is assumed that there would be appreciable demand of cement in the domestic markets during the XI Plan and hence the export activity may be sustained at the 10 mn.t. level with a slight growth in the last year of the XI Plan. 

2.9

Imports

2.9.1

Imports of cement/clinker are very minimal and only negligible quantities are imported as special purpose cements.

2.9.2
Impending threat to Domestic Industry due to Imports

2.9.2.1
The cement industry has been facing a major problem of capacity-demand mismatch, as capacities are being added every year and demand does not grow at projected pace.  Thus, there is always a surplus situation, which has also affected the bottom lines of the cement industry since several years.    The present duty on import of cement/clinker is as under:

· Cement – Basic duty 12.5%, CVD Rs.400/- per tonne, SAD 4% and Education Cess 2%.

· Clinker – Basic duty 12.5%, CVD Rs.350/- per tonne, SAD 4% and Education Cess 2%.

2.9.2.2
Encouraging import of cement/clinker by reducing or nullifying the duties would affect the domestic industry severely which is already suffering. 

2.9.2.3

The cement industry had made due representations to the Commerce Ministry that cement/clinker should be kept under the negative list while signing FTAs with BIMSTEC countries as also the ASEAN countries, as it would result in increased imports leading to (i) output contraction (ii) employment loss and (iii) decline in investment and capacity utilization.  In fact, detailed reports prepared by an expert with in-depth knowledge of the implications of such agreements have also been submitted to the Commerce Ministry to support the cause of the cement industry  (Please  see Annexure-II).

3.0

Demand Forecast for the XI Plan 

3.1

The approach paper for XI Five Year Plan suggests that the economy could grow between 8 and 9% per year.  The paper has also considered three scenarios of GDP growth at 7%, 8% and 9%.  The expected growths of the Manufacturing sector to achieve such a growth for the three scenarios have been mentioned as 9%, 10% and 11%.

3.2
Further, it has been found by examining growths of GDP and cement consumption over the last 10 years that the cement consumption is always higher with rare exceptions.  The ratio as noticed happens to be 1 : 1.2/1.3.   This also supports the assumption of the approach paper that cement growth should be 2% over the GDP growth.

3.3
The Committee on Infrastructure under the chairmanship of the Prime Minister has however identified an ambitious programme for infrastructure development which will cover the entire XI Plan period.

3.4
Preliminary exercise considered by the Planning Commission suggests that investment in infrastructure defined as roads, rail, air and water transport, power generation, transmission and distribution telecommunication, water supply, irrigation and storage will need to increase from 4.6% of GDP to between 7 and 8% in the XI Plan period.  In other words, of the increase of 6 percentage points in total investment needed to accelerate from 7% growth to 9%, about half should be in infrastructure. 

3.5
In view of accelerated growth of infrastructure, it is assumed that the cement demand also would experience a further increase and hence for 8.5% GDP, the cement industry would need to grow at least at 11%.  Further, if the infrastructure sector performs better than expected, then the GDP is likely to grow at 9%, in which case the cement industry will have to grow at 11.5%.

3.4
On the above assumptions three scenarios of cement demand estimates for the XI Plan years are being put forward:

1) The low growth scenario assuming that the factors responsible to achieve the required performance be conducive to 8% GDP growth for which cement industry’s growth should be 10%.

2) The average growth scenario under the assumption that the thrust given to infrastructure improves it’s performance, leading to a GDP growth of 8.5%, needing cement industry’s growth of 11%.

3) The high growth scenario under the assumption that the infrastructure sector performs even better than expected leading to a GDP growth at 9%, implying a growth of 11.5% for cement.

Low Growth Demand Scenario

(GDP 8%, Cement 10%)

 (Mn.t.)
	Year
	Domestic Demand
	Cement and Clinker Exports
	Production Required
	Capacity* Needed

	   End of X Plan

	2006-07
	152.00
	10.00
	162.00
	180.00

	   XI Plan

	2007-08
	166.60
	10.00
	176.60
	196.22

	2008-09
	182.66
	10.00
	192.66
	214.07

	2009-10
	200.33
	10.00
	210.33
	233.70

	2010-11
	219.76
	10.50
	230.26
	255.84

	2011-12
	241.13
	11.00
	252.13
	280.15


             *90% capacity utilization
Average Growth Demand Scenario

(GDP 8.5%, Cement 11%)

                                                                                                                                 (Mn.t.)
	Year
	Domestic Demand
	Cement and Clinker Exports
	Production Required
	Capacity* Needed

	   End of X Plan

	2006-07
	152.00
	10.00
	162.00
	180.00

	   XI Plan

	2007-08
	168.06
	10.00
	178.06
	197.84

	2008-09
	185.89
	10.00
	195.89
	217.65

	2009-10
	205.67
	10.00
	215.67
	239.64

	2010-11
	227.64
	10.50
	238.14
	264.60

	2011-12
	252.02
	11.00
	263.02
	292.24


             *90% capacity utilization
High Growth Demand Scenario

(GDP 9%, Cement 11.5%)
(Mn.t.)
	Year
	Domestic Demand
	Cement and Clinker Exports
	Production Required
	Capacity* Needed

	   End of X Plan

	2006-07
	152.00
	10.00
	162.00
	180.00

	   XI Plan

	2007-08
	168.79
	10.00
	178.79
	198.66

	2008-09
	187.51
	10.00
	197.51
	219.46

	2009-10
	208.38
	10.00
	218.38
	242.65

	2010-11
	231.66
	10.50
	242.16
	269.07

	2011-12
	257.61
	11.00
	268.61
	298.46


             *90% capacity utilization
          
However, in view of the Government’s latest reviewed pragmatic approach giving thrust and focus in sustaining a 9% GDP growth during the XI Plan, the high growth scenario may be adopted for the XI Plan where the growth of cement sector would be 11.5%.

Regionwise/Statewise projections are given in Annexure-III 

4.0
Infrastructure

4.1
The cement industry needs adequate infrastructure viz. coal, power and also transport facilities for both inward movement of raw materials from supply sources to plants and outward movement of cement/clinker from plants to grinding units, markets and ports for exports.  

4.2
All the three infrastructures are in the public sector and the industry has been facing constraints due to low-level performance of these sectors.  The details are discussed in the following paragraphs.

4.3
Coal 

4.3.1
Coal continues to be the main fuel for the Indian cement industry and will remain so in the near future as well. The industry is mainly using coal from various coalfields in the country. It is also procuring coal through open market and direct imports. Lignite from deposits in Gujarat and Rajasthan are also being used by cement plants. Pet coke has also been successfully utilized by some cement plants, mainly in Gujarat, Rajasthan and MP, thereby substituting main fossil and conventional fuel coal upto 100% in some plants. 

4.3.2
In the recent past, waste derived fuels including hazardous combustible wastes have also been tried due to economic pressures in cement manufacturing process owing to tough competition in domestic and global markets as well as ecological reasons on account of waste disposal and co-processing in cement rotary kilns being most effective mode of waste treatment.

4.3.3
Presently coal is supplied to the cement industry through linkages and FSAs.  Cement industry is getting only 60% of coal requirement through linkage/FSA. The industry is trying to meet the shortage through imports, use of pet coke and open market purchases. Still, substantial demand remains unsatisfied. Besides new capacity, expanded capacities are awaiting sanction of long-term linkages for supply to such new units. All this could result in loss of cement production to the extent of 10 –20%.

4.3.4
The recent decision of the Coal Ministry has been that the cement industry should obtain rest of the coal requirement through e-auction in the open market by electronic bidding. The process is cumbersome and time taking.  The quality of coal is also not assured. Further, the distances may also vary substantially depending on source of e-auction. There is also no certainty that the cement companies’ bid will succeed in getting the coal.   As the cement kilns consume coal round the clock, the arrangements have to be firm and continuous and full coal supplies to cement industry should therefore be through the regime of linkage/FSA so that the performance/growth of the industry is not affected.

4.3.5
The procurement of fuel by cement industry during X Plan  (large plants) is given in table below:

Procurement of Fuel by Cement Sector during X Plan

 (Mn.t.)

	Year
	Receipt

Against

Linkage

From CIL
	Receipt

Against

Linkage

From SCCL
	Total Receipts
	Coal

Import equivalent to Domestic Coal
	Open

Market
	Lignite
	Pet Coke equivalent to 
Domestic Coal
	Total

Fuel
	%age Receipt against Total Fuel

	2002-03
	8.01
	4.34
	12.35
	5.12
	0.77
	0.05
	1.66
	19.95
	62

	2003-04
	8.67
	4.68
	13.35
	4.45
	1.03
	0.11
	2.26
	21.20
	63

	2004-05
	9.90
	4.94
	14.84
	5.08
	1.27
	0.76
	2.99
	24.94
	60

	2005-06
	9.53
	5.28
	14.81
	4.76
	1.55
	0.82
	3.46
	25.40
	58

	2006-07 (Est.)
	11.00
	5.78
	16.78
	4.90
	2.00
	1.00
	4.00
	28.68
	58


Notes: One tonne of imported coal = 1.4 tonnes of domestic coal

           One tonne of pet coke = 1.6 tonnes of domestic coal
4.3.6
The table below gives the position of cement production, clinker production and fuel consumed during the 5 years 2002-03 to 2006-07.

Fuel Consumption Trends in X Plan (For Large Plants)

(Mn.t.)

	Year
	Cement

Prodn.
	Clinker

Prodn.
	Cement/

Clinker

Ratio

(2/3)
	Coal 
Consumption
in Kiln
	Coal for Captive Power Plant
	Total

Fuel Consp.

	(1)
	(2)
	(3)
	(4)
	(5)
	(6)
	(7)

	2002-03
	111.35
	97.29
	1.14
	17.35
	2.57
	19.92

	2003-04
	117.50
	102.68
	1.14
	17.75
	3.22
	20.97

	2004-05
	127.57
	109.42
	1.17
	20.15
	3.63
	23.78

	2005-06
	141.81
	116.34
	1.22
	20.74
	4.31
	25.05

	       2006-07 (Est.)
	156.00
	131.00
	1.19
	23.58
	5.10
	28.68


NOTE:     During the X Five Year Plan period the average cement/clinker ratio has been 1.17.  However looking into trend, the ratio for 2006-07 and  the XI Five Year Plan period the has been taken as 1.19. 

4.3.7
Taking 156.00 mn.t. as the estimated production for 2006-07, the projected cement production and requirement of coal/fuel during XI Plan (for large plants) is given below: 

Projected Coal Requirement during XI Plan 

(Mn.t.)

	Year
	Domestic Consumption (Growth 

11.5%)
	Cement/
Clinker Exports 
	Total Cement Production Requirement
	Cement/
Clinker ratio

(1.19)
	Coal/Fuel

Requirement

for kilns

(@ 18% of clinker)
	Fuel/Coal

Requirement

for CPP


	Total

Requirement 

(Indgn. Coal)

(6+7)

	(1)
	(2)
	(3)
	(4)
	(5)
	(6)
	(7)
	(8)

	 End of X Plan

	2006-07
	146.00
	10.00
	156.00
	131.00
	23.58
	5.10
	28.68

	 XI Plan

	2007-08
	162.79
	10.00
	172.79
	145.20
	26.14
	8.65
	34.79

	2008-09
	181.51
	10.00
	191.51
	160.93
	28.97
	11.05
	40.02

	2009-10
	202.38
	10.00
	212.38
	178.47
	32.13
	13.45
	45.58

	2010-11
	225.66
	10.50
	236.16
	198.45
	35.72
	15.85
	51.57

	2011-12
	251.61
	11.00
	262.61
	220.68
	39.72
	18.25
	57.97


Notes: 

i) The estimates are only for large plants. A coal/clinker ratio of 18% has been adopted corresponding 
to 180 kg. of coal for each tonne of clinker produced

ii) For 2000 MW likely capacity addition – coal requirement assessed at 6,000 t/annum/MW 
(f grade coal).

iii) The consumption will be lower if imported coal and pet coke are used.

4.3.8
The breakup of expected fuel consumption for the terminal year X Plan (2006-07)  & requirement of indigenous coal for XI Plan (2011-12) is given in table below:

(Mn.t.)

	Type of Fuel
	Terminal Year of X Plan

(2006-07)
	Terminal year of 
XI Plan

(2011-12)

*Indigenous coal required 

	
	Estimated

Consumption
	Indigenous Coal Equivalent
	

	Indigenous coal
	13.68
	13.68
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	Imported coal
	3.50
	4.90
	

	Pet coke
	2.50
	4.00
	39.72

	Lignite
	1.00
	1.00
	

	Sub Total
	20.68
	23.58
	39.72

	CPP
	5.10
	5.10
	18.25

	Total
	26.68
	28.68
	57.97


*  The demand of indigenous coal will reduce corresponding to imports and usage of pet coke.

    This is exclusive of loss in transit, loss of moisture and loss as washery rejects.

4.3.9
Quality of Coal/Need for Beneficiation

4.3.9.1
With depletion of higher coal quality reserves and increased production from open cast mines, the overall quality of indigenous coal has been deteriorating. This will call for beneficiation of coal in regional washeries before it is supplied to cement plants.  Presently about 1.50 mn.t. of coal is being washed for use by the cement plants. It is likely to go up in the future.

4.3.9.2
Capacity additions have to be done on a continuous basis to meet the growing demand, which would depend on the availability of the main fuel coal both for cement production and also captive power generation.  If capacity is not built up as required, there will be shortages of cement, which can have an adverse affect on cement production and prices.  Creation of additional capacity will stabilize the prices.  

4.4
Power

4.4.1
Production of cement is a continuous process and therefore needs uninterrupted power supply. Majority of cement production operations depend exclusively on power. The requirement of power is 20 MW for a million tonne plant. Generally, 120 units of power were consumed for production of one tonne of cement, which has been brought down to 82 units by the industry’s continuous efforts towards energy conservation. 

4.4.2
Most of the cement units have installed captive power generation capacities to the extent of 60% of their requirement, and in some cases 100% of the requirement. However, some of the states (such as Andhra Pradesh, Chhattisgarh, Madhya Pradesh and Rajasthan) have imposed use of minimum quantity of grid power, ranging between 50–80% of the contract demand.  Some states impose electricity duty/electricity tax/electricity development cess/consumption tax/wheeling charges if state grid is used for transport on captive power generation.  Because of these restrictions, the cement industry is not able to take full advantage of installed low-cost captive power generation capacity. 

4.4.3
The captive power generation capacity installed by cement industry as on 31.12.2005 is 1824.90 MW. Of this, 61% is based on diesel and the rest 39% is thermal. In addition, some plants have installed wind power generation facilities. 

4.4.4
The details of cement produced by use of captive power from the years     1985-86 to 2005-06 are given in the table below:
	Year
	Million Units Produced by 
Captive Sets 
	Cement Production from Captive Power 

	
	
	(Mn.t.)
	(Percentage)

	1985-86
	634.92
	5.29
	16.50

	1986-87
	646.20
	5.39
	15.48

	1987-88
	795.65
	6.63
	17.72

	1988-89
	756.08
	6.30
	15.09

	1989-90
	854.10
	7.12
	16.59

	1990-91
	930.14
	7.75
	16.94

	1991-92
	1166.30
	9.72
	19.21

	1992-93
	1100.00
	9.17
	18.07

	1993-94
	1248.65
	10.41
	19.24

	1994-95
	1481.18
	12.34
	21.15

	1995-96
	2109.06
	17.58
	27.24

	1996-97
	2346.49
	19.55
	27.94

	1997-98
	2575.87
	21.47
	27.97

	1998-99
	3192.91
	26.61
	32.58

	1999-00
	4298.71
	37.38
	39.68

	2000-01 
	4880.98
	42.44
	45.34

	2001-02
	4866.46
	42.32
	41.33

	2002-03
	5363.92
	46.64
	41.89

	2003-04
	5298.10
	46.07
	39.21

	2004-05 
	6396.66
	60.92
	47.75

	2005-06 (P)
	6371.93
	60.69
	42.79


4.4.5
It is observed that cement production by use of captive power has been increasing year after year. In fact, it has more than doubled in the last 10 years from 21.15 % in 1994-95 to 47.75 % in 2004-05.

4.4.6
Future Scenario: By the end of XI Plan, cement production is expected to reach 269 mn.t. requiring an additional power of around 2000 MW.

4.5
Transportation

4.5.1
Due to location specific nature of the cement industry, cement plants are concentrated at limestone deposits which are available in few states.  The main raw material coal is available only in 4/5 states, mostly in the eastern region.  Further, cement is a high volume, low priced commodity.  In view of this, long leads of movements are necessary both for inward movement of raw materials coal, gypsum etc and outward movement of cement/clinker to grinding units/markets and railways is the only economic mode of such transportation for the cement industry.

4.5.2
The Task Force on Cement Industry, in its IX Plan Report, inter alia, recommended 60% movement of cement production by rail on macro level. However, the railways could not reach this percentage level, rather kept on declining every year mainly due to high logistics cost as compared to road transport. 

4.5.3
Presently the railway’s share as percentage of total diespatches has dropped to 39% as against 57% a decade ago.

4.5.4
Details of railways’ performance for coal and cement movement,  problems faced  by  the  cement  industry in  transportation of raw  materials inputs and  cement  and clinker along with suggestions/ recommendations are  included  in  the  report of Sub-Group III. 

5.0
Investment Trends

5.1
The capacity existing as on 30.6.2006 is around 175 mn.t.  By end of the X Plan, the capacity is expected to reach 180 mn.t.  The capacity has to reach 298 mn.t. by the end of XI Plan.  In other words, a capacity of 118 mn.t. has to be installed during the years of the XI Plan.  

5.2
The capital investment needed for installing Greenfield cement plants with a capacity of 86 mn.t. works out to Rs.34,400 crores @ Rs.4000 per annual tonne.  Investment needed for 32 mn.t. through brownfield expansions and technology upgradation would be of the order of Rs.6,400 crores @ Rs.2000 per annual tonne. Further, an investment of Rs.10,000 would be needed for installing captive power capacity of about 2000 MW.  A further investment of Rs.1,100 crores would be required for conversion of existing wet process plants of 3.5 MTPA to dry process.  An additional investment of Rs.500 Crores would be required for setting up coal washeries with a total capacity of 5 mn.t.  Thus, the total investments to be made by the cement industry during the XI Plan period is likely to be Rs.52,400/- Crores.

5.3
For adding capacity of 118 mn.t. as projected (assuming 90% capacity utilization), following inputs will be required by the end of XI Plan.

a) Limestone reserves of 22127 mn.t.

b) Coal – around 29 mn.t. 

-
Captive power generation using diesel as fuel is turning out costly with increasing diesel prices year after year.  Hence there could be a shift in the existing captive power capacity from diesel to thermal, which would call for additional coal requirement, while the new Greenfield units may like to install thermal power generation facility that depends on coal.

c) Power – 2000 MW

d) Manpower  - About 43,000  (12,000 engineers/scientists and 31,000 skilled workers).  In addition there would be requirement of 40,000 semi-skilled/unskilled workers.

In early 90’s to train employees of cement industry, RTC’s were set up one each in four regions – North, East, South and West with help from Holder Bank and programmes offered.  Several technical and unskilled persons from various cement companies received benefits from these training centers.

5.4
To meet the requirements of the focussed development of infrastructure during the XI Plan years, capacities will have to be added, which can be done only if due support of the inputs comes forth.  Any lag in addition of capacity would lead to production shortages, which could affect cement prices.  Addition of capacity would stabilize the prices.

6.0
Concerns of the Cement Industry

6.1
Cement demand during the years of the X Plan grew at a CAGR of 8%.

6.2
Though the growth has met the targets fixed for the X Plan in the low growth scenario, which assumed a growth of 8% in the last 3 years of the Plan, it has fallen short of the targets set in the high growth scenario during the years 2004-05 and 2005-06 by around 3 mn.t. and 4 mn.t. respectively.  In the final year of the X Plan the actual demand is likely to fall short of the target by around 8 mn.t.

· Growth of cement demand year-over-year was 9% or more in the last 2 years of Plan.

· Most of the large plants have been operating at capacity utilistiaon of 97% and more to meet the demand.

· Realizations have been reasonable during the last quarter of 2005-06 and 1st quarter of 2006-07 which has encouraged cement manufacturers to announce capacity additions.

7.0
Factors affecting Cement Industry’ Competitiveness

· Cement is one of the highly taxed commodities in our country.  Taxes and levies account for around 30% of sale price (and over 70% of ex-factory costs).  

	Taxes and Levies as %age of sale price

	Malaysia
	0%

	China
	19%

	India
	Around 30%


· High rail/road transportation costs add up to selling price.

· In view of the uncertainty of Grid Power, being erratic and poor quality, most of the cement units installed captive power to the extent of 60% and in some cases 100%.   The new greenfiled units install 100% captive power facility as part of the machinery and equipment.

Some States impose levies on captive power generation as also some minimum demand charges adding to cost of cement.

· Procedural delays in obtaining clearances for limestone mining   land acquisition, environment etc. which takes more than 2 years causing time and cost over runs.

· Laws are rigid towards exit of an industry.

8.0
Enhancing Cement Consumption


Per capita consumption of cement in India in 2005 was 130 kg as against 355 kg of world average and several developing countries have higher per capita consumption than India – Brazil (191), Argentina (131), Indonesia (129), Thailand (366) and Philippines (147).   Therefore, there exists enormous scope for enhancing the consumption of cement in India.

8.1.
Concrete Highways/Roads

8.1.1
India has around 33 lakh km. of road network, less than half of which is paved. Out of this, about 68,000 km. are designated as National Highways which, though, just about 2 per cent of the total length, carry almost 40 per cent of the traffic. Even the National Highway system is in urgent need of attention, since about one-third need major repairs and another one-third have inadequate width. These deficiencies affect the speed and life of vehicles, causing loss of thousands of crores of rupees to the economy every year.
8.1.2
Concrete roads, in addition to providing an excellent surface (virtually maintenance-free) enjoy lower life cycle cost and entail considerable saving in fuel for load carriers running upon them as compared to bituminous roads. It has been estimated that fuel savings can amount up to Rs 10,000 crores with corresponding reduction in import of fossil fuel if around 12,000 km of National Highways (double lane) are made of concrete. A point not sufficiently appreciated is the environment friendliness of concrete roads vis-à-vis bituminous roads. 

8.1.3
The World Bank has recommended for its road projects in India, the construction of concrete roads instead of bituminous roads. 
A note on the subject “A case for Concrete Roads” is at  Annexure IV.

8.2
Concrete pavements for rural roads

8.2.1
It is a known fact that while about 65% of the country’s population lives in villages, most of the villages do not have proper all-weather connectivity roads to the nearest highways. Bituminous roads become unserviceable after 1-2 years due to lack of maintenance.  
8.2.2
Further, rural areas have wet soils due to agricultural activities. A concrete surface would help overcome the water logging due to wet soil and is not damaged due to movement of iron-tyred vehicles.  Concrete roads have a long life and need no maintenance for long years as much as 35 years, and this conforms to the guidelines set for PMGSY – a minimum maintenance free service life for five years. 

8.2.3
States of Tamil Nadu, Andhra Pradesh and Gujarat have laid 6000 km of concrete roads in rural areas.

8.2.4
Cost-wise, though the initial cost of concrete pavement is 10% higher than bituminous ones, it turns out to be cheaper by 21% on life-cycle basis. In fact, concrete pavements could be comparable with bituminous ones even at the initial laying, if use of fly ash is permitted.

8.2.5
In view of the advantages, Rural Development Ministry has approved construction of 200 km. of concrete roads in rural areas as a pilot project in 12 States.  In spite such a decision, no progress has been made till date.  

8.3
Check-dams and Canal Lining:  

8.3.1
India faces scarcity of water both in cities and in rural areas every year. A large percentage of water is lost due to seepage from irrigation canals, which can be avoided with proper lining of the canals with concrete. Today, more than 30% of water is estimated to be lost through seepage which loss can be reduced to one-third or less, by lining canals with concrete. Concrete check-dams and canal lining have proved to be economically viable. 

8.4
Use of fly ash for production of PPC

8.4.1
Fly ash, generated by the thermal power plants, is hazardous to the environment and has to be disposed off to consumers who could put it to gainful use.  Cement is one of the industries that can consume large quantities of fly ash to manufacture PPC having better properties than OPC and hence suitable for a variety of applications.  

8.4.2
To use fly ash in manufacture of PPC, the cement industry has invested large amounts of money, including collection of fly ash.  To meet the production targets during the XI Plan period, the cement industry would need fly ash as it would not only help in saving the environment but also in saving the non-renewable precious source of limestone.  Therefore, the supply of fly ash free of cost to cement industry should be ensured on a long term basis. The industry would incur the cost of necessary infrastructure facilities for receiving ash and other incidental costs as mutually agreed between the industry and the power utilities.
8.4.3
Currently production of PPC forms 60% of the total cement production.  By end of XI Plan, it would account for 65 – 70%. BIS has permitted use of fly ash to the extent of 35%.   However,  actual use  by the cement plants ranges from    20 – 30% on quality consideration of clinker and limestone.  The requirement of fly ash by the end of XI Plan would work out to over 45 mn.t. (assuming on an average PPC would contain 25% fly ash).

8.5
Use of Blast Furnace Slag for production of Slag Cement

8.5.1
Another hazardous material, a reject from Iron & Steel manufacturing units – Blast Furnace Slag, which is an environmental pollutant, is being put to gainful use in the cement manufacture. Slag cement has special uses particularly in construction of bridges and constructions at locations where soil is alkaline.

8.5.2
Currently, slag cement accounts for around 10% of the total production.  Depending upon the granulated slag availability, it would increase to 12% by the end of XI Plan.
8.6
Use of Pet coke as alternative fuel

8.6.1
Pet coke from petroleum refineries is an alternative fuel for the cement industry.  Currently, the availability of pet coke is only 4 mn.t. from the refineries in Gujarat and Panipat. Additional requirement of pet coke has to be imported from middle-east countries.  

8.7
Use of Tyre Chips (Shredded Tyre)

8.7.1
      Central Pollution Control Board has approved use of tyre chips. This is not an environmental issue, as evinced by its wide use across Western Europe.

8.8
      Use of waste derived fuels in the manufacture of cement

8.8.1
Waste derived fuels like municipal wastes etc. could be gainfully put to use by the cement industry as alternative fuel in kilns. Though tests have been made and found suitable, permission for use of such waste derived fuels has not yet been granted by the Government.

8.9
Reduction of Taxes and Levies on Cement

8.9.1
Cement is one of the highest taxed commodities in India. It is subject to Government levies both by Centre and States. Taxes and levies on cement comprise duties on power tariff, sales tax, etc. and royalty / cess on limestone/coal/ gypsum as well as excise duty.

8.9.2
The average tax on cement is as high as Rs.931 per tonne. This constitutes around 30% of the selling price of cement.

Break-up of Govt. Levies on Cement

	
	Rs/Tonne (Avg.)

	Average Sales Tax/VAT @ 12.7%
	362.00

	Service tax
	1.00

	Excise duty on cement (400+2% Education cess)
	408.00

	Royalty and cess on limestone
	69.00

	Royalty on coal
	22.00

	Duties on power tariff
	27.00

	Sales tax on stores/spares/raw material/packing
	15.00

	Octroi
	23.00

	Excise duty on stores/spares
	4.00

	Total Government levies on cement
	931.00


Such a high incidence of taxes/levies on cement makes cement costly to the consumer. 

9.0
Recommendations


Growth of cement industry, having a multiplier effect on growth of other sectors, is of prime importance to national economic growth. A healthy 
growth of cement industry to meet the target in the XI Plan would depend largely upon following measures:

· Adequate supply of fuel/coal for cement industry - 

(a) Ensuring 80% of the fuel requirement of cement industry by coal companies through linkages/Fuel Supply Agreements (FSAs).

(b) Timely sanction of long-term coal linkages for capacity additions.

(c) Allotment of more coal blocks to cement plants on priority basis.

(d) Promoting setting up of coal washeries by cement companies.

(e) Encouraging coal mining for captive use by cement companies.

(f) Abolition of import duty on coal and pet coke.

(g) Permitting duty free import of tyre chips (shredded tyres) by end users for use as alternative fuel.

(h) Promoting lignite based cement plants. 

(i) Encouraging setting up of captive power plants for cement industry by ensuring appropriate coal linkages and abolition of all types of duties on generation of power for captive use. 

· The cement industry should be consulted while negotiating/signing bilateral and multilateral trade agreements.  Cement industry has potential for manufacture of cement and management of cement plants in Asian countries, which should be exploited to India’s advantage.  

· In view of dwindling availability of limestone and coal reserves in the main land and for better access to international markets, clearances under the Coastal Regulation Zones guidelines on proposals for setting up of new cement plants in coastal regions need to be given in a time bound manner. 

· Environmental clearances by Central and State agencies should be granted in a time bound and expeditious manner so as to considerably reduce the aggregate processing time varying between 1.5 to 3 years being taken presently. 

· Construction of cement concrete roads needs be encouraged for National Highways, State Highways, District, Metro and City roads and under centrally funded projects such as PMGSY, Jawaharlal Nehru UrbanRrenewal Mission and Bharat Nirman Yojana.

· Urban land ceiling Act needs to be repealed in the remaining States also so as to boost construction activities.

· Presently, OPC is used in the Government/Public Sector for most construction activities.  The performance requirements of most constructions could be met by using PPC/Slag cement.  With a view to promote use of PPC and Slag cement in order to conserve non-renewable resources and efficient resource utilization, the following needs to be done: 

· Construction codes of Central/State Governments and their entities should be appropriately modified to allow use of PPC and slag cement. 

· Excise duty should be lowered by 25% for PPC manufactured with 25% or more fly ash.

· Incentive should be given for manufacturing composite cement using both fly ash and slag.

· The supply of fly ash free of cost to cement industry should be ensured on a long term basis. In this regard, cement manufacturers could meet the expenditure required for providing necessary infrastructure facilities for receiving ash, as mutually agreed between the industry and the power utilities.

II.   Performance of Mini Cement Plants and 
Measures for their Growth

1.0
Introduction 

The prevailing scenario of acute cement scarcity in mid seventies with inadequate investment in this core sector, led to the Government policy for promotion of mini cement plants which could fulfill many objectives in addition to producing cement to meet the local needs. Taking into account various factors which were prevailing at that time the Government of India came out with the policy for promotion / establishment of mini cement plants in early 1979. In addition to the several incentives and concessions offered by the Government for establishing mini cement plants, the policy also entailed fulfillment of certain socio-economic objectives by setting up the mini cement plants.

1.1
Government Policies 

The policy of the Govt. of India to encourage the establishment of mini cement plants first announced vide Notification No.9-28/78-Cem dated 04 January 1979, through a press note, had the following incentives for establishment of mini cement plants :

· The capacity for a mini cement plant will be limited to 200 tonnes per day (tpd) or 66000 tonnes per annum (TPA)

· Mini cement plant will be allowed a rebate in the payment of excise duty upto 50% for a period of five years


The Govt. of India, vide Notification No.2/18/85-Cem dated 01 August 1986, enhanced the capacity of mini cement plants based on rotary kiln technology to 300 tpd or 99000 TPA.
The Govt. of India, vide Notification No.2/18/85-Cem dated 30 June 1987, permitted the existing mini cement plants to expand their capacity upto 600 tpd or 1,98,000 TPA by installation of pre-calcinator / balancing equipment or by way of modernization but in no case by addition of another kiln or by substitution of the existing kiln by a kiln of a larger size.


Further, a notification No. 20/99-Central Excise dated 7th May 1999 was issued by the Govt. of India notifying the enhancement of the installed capacity of Mini Cement Plants to 900 tpd or 2,97,000 TPA. 

The Govt. of India, vide Notification No.12/95-C.E dated 16.3.1995, the installed capacity of the plant based on VSK technology was enhanced from 200 tpd to 300 tpd or 99000 TPA.


The Govt. of India, vide notification No. 5/94 – Central Excise dated 1 March 1994, clarified that “The concession for central excise is not available to cement manufactured in a factory from the clinker not manufactured from the same factory”

The Govt. of India, vide their Notification No. 12/95-CE dated 16 March 1995, further clarified that the concession for central excise was not available to cement bearing a brand name or trade name of another person.

The excise duty structure for mini cement plants vis-à-vis large plants from 1979 till date is shown below :

	Date
	Excise Duty (Rs. Per Tonne of Cement)

	
	Mini Cement Plants
	Large Plants

	4.1.1979
	32.50
	68.25 

	
	Partial Decontrol Introduced

	28.2.1982
	100.00
	135.00

	1.3.1983
	170.00
	205.00

	28.2.1984
	205.00
	205.00

	28.2.1985
	225.00
	225.00

	28.2.1988
	215.00
	215.25

	6.10.1988
	115.00 
	215.25

	28.2.1989
	Full Decontrol Introduced

	28.2.1990
	90.00
	225.75

	28.2.1992
	165.00
	333.50

	28.2.1994
	185.00
	330.00 

	14.3.1995  
	200.00
	350.00

	28.2.2003 Onwards
	250.00
	400.00


As a result of the Government’s encouragement and technological support extended by the National R&D laboratories in the country, a number of mini cement plants came up in different parts of the country, mostly on Rotary Kiln and Vertical Shaft Kiln technologies. 

The first VSK based (30 tpd CRI-MVSK) mini cement plant became operational in early 1981; whereas the first (200 tpd) mini cement plant based on rotary kiln technology went on stream in 1982. In addition, some VSK plants mostly in small-scale sector came up, whose plant and machinery were supplied by M/s Shree Engineers, Jodhpur.  

1.2
Fulfillment of Objectives by Mini Cement Plants


The Government, while enunciating the policy for promotion of mini cement plants, had identified the following objectives to be fulfilled by these cement manufacturing units :

· Cement industry is brought within the financial access of smaller entrepreneurs.

· A sense of ownership is cultivated in entrepreneurs with relatively smaller means.
· Creation of increased employment opportunities in rural areas on a well-dispersed basis.

· Contribution to uplifting the local economy and development.

· Realisation of quicker returns on capital invested because of low gestation period.

· Exploitation of smaller deposits of limestone scattered all over the country.

· Economic utilization of industrial wastes and byproducts in certain cases.

· Development of cement industry in terrains where movement of machinery and cement are difficult.

· Reduction of strain on country’s transportation infrastructure.

· Lower capital investment per unit capacity.


So far as the fulfillment of the objectives set by the Government for promotion of mini cement plants is concerned, it is generally felt that objectives like development of new generation of entrepreneurs, socio-economic upliftment of the local areas, making cement available locally without long distance of transportation etc., have been fulfilled by mini cement plants to a significant extent. However the locational objectives of setting up these plants in remote areas, where large cement plants cannot be set up due to the lack of infrastructure, has not been fulfilled to the required extent. It is important to note that despite the guidelines provided by the Government, many mini cement plants have been setup/operating in close vicinity of the large cement plants, resulting in marketing problems and transportation of cement over longer distances for mini cement plants.

1.3
Status of Mini Cement Plants - A Review


As on 31st March 1996, 267 mini cement plants (out of 311 mini cement plants set up) having an installed capacity of 7.73 mn.t, were in operation, contributing a production of about 5.50 mn.t, as in  the table below:
Status as on 31st March 1996

	Sl No.
	Technology
	Set Up
	In Operation
	Under Implementation

	
	
	Nos.
	Installed Capacity (LTPA)
	Nos.
	Installed Capacity (LTPA)
	Nos.
	Installed Capacity (LTPA)

	1
	RK
	31
	34.85
	22
	28.25
	5
	8.94

	2
	CRI-MVSK
	97
	27.47
	71
	22.35
	26
	12.59

	3
	RRL-VSK
	17
	1.75
	13
	1.42
	17
	1.40

	4
	Saboo-VSK
	166
	26.12
	161
	25.32
	26
	7.62

	
	Total
	311
	90.19
	267
	77.34
	74
	30.55


      Production :  5.50 mn.t.

     Note :
In addition there are some VSK plants, whose technologies are not based on any of the above three sources. The Working Group could not collect any reliable information pertaining to these plants.

As on 31st March 2001, out of a total of 365 units set up, with a capacity of about 11 mn.t, only about 132 mini cement plants with a capacity of 6 mn.t, 



producing about 4 mn.t of cement per annum, were reported to be in operation as indicated in table below :

Status as on 31st March 2001

	Sl No
	Technology
	Cement Plants

	
	
	Set Up
	In Operation

	
	
	Nos.
	Installed Capacity (LTPA)
	Nos.
	Installed Capacity (LTPA)
	Production

(LTPA)

	1
	Rotary Kiln
	31
	40.03
	24
	34.11
	23.88

	2
	NCB-MVSK
	101
	33.54
	30
	11.79
	8.25

	3
	RRL-VSK
	31
	2.86
	-
	-
	-

	4
	Saboo-VSK
	202
	34.49
	78
	13.78
	6.89

	
	Total
	365
	110.92
	132
	59.68
	39.02


VSK – Vertical Shaft Kiln; RRL– Regional Research Laboratory (Jorhat)

            Note :
 In addition there are some VSK plants, whose technologies are not based on any of the above three sources. The Working Group could not collect any reliable information pertaining to these plants.

The Working Group on Mini Cement Plants for the X Five Year Plan (2002-2007) had made an optimistic estimate of 18.60 mn.t of installed capacity per annum and a corresponding production estimate of 13 mn.t, by the terminal year of X Five Year Plan (2006-07). Further, the Working Group also assessed that on a more conservative estimate, the operating capacity may be over 16.10 mn.t per annum with a production of about 9 mn.t by the end of the X Five Year Plan (2006-07).

The present status of mini cement plants as provided by All India Mini Cement Manufacturers’ Association, is summarized below :

Status as on 31st March 2006

	Originally set up
	Cement Plants (Nos)
	Operating capacity (Mn.t)

	
	​​​​​​​​ Closed
	In Operation
	

	RK          39
	26
	13
	2.93

	VSK      333 
	140
	193
	3.47

	Total      372
	166
	206
	6.40


        Source :
AIMCMA – Hyderabad

Thus, it could be seen that during the X Five Year Plan, there has been an addition of 8 plants, based on Rotary Kiln technology, increasing the operating capacity from 5.96 mn.t to 6.40 mn.t.


As only, 13 rotary kiln plants and about 193 VSK plants with an installed capacity of 2.93 mn.t and 3.47 mn.t respectively, are at present contributing to cement production, a detailed study should be conducted to assess their modernization/capacity enhancement needs vis-à-vis their financial requirements. 

The Government of India and many State Governments are focusing on infrastructural projects, rural development and housing, which could result in increased demand for cement. Towards meeting this demand, the cement industry is poised for an annual growth rate of 11.5% during the XI Five Year Plan period. Mini Cement Plants can play their complimentary role in supplying cement to meet the local requirements.

1.4 Recommendations 

· Installation of green-field mini cement plants should be encouraged only in cement deficit far-flung States viz., the North Eastern States and Jammu & Kashmir.

· The present limit on production capacity to be qualified as mini cement plant should be enhanced from 900 to 1200 tpd for rotary kiln plants and from 300 to 400 tpd for VSK based plants.

III.  National Inventory of Limestone

1.0
Introduction

1.1
National Inventory of Cement Grade Limestone is the basic pre-requisite for planning the strategy for the growth of the Cement Industry. The twin objectives of inventory is to update the availability of the limestone and to bring into focus the limiting factors affecting the availability of limestone. 

1.2
The gross reserves of Cement grade limestone stood at 97430 mn.t. as on 31st March 2006 but only 44632 mn.t. of proved equivalent reserves are available for present and future use due to various environmental and technological constraints.

1.3
To mitigate this adverse effect of reduced availability, focused efforts are required for proper utilization of 32632mn.t (33.50%) of marginal grade limestone. There is also need to review the provisions of the Coastal Regulation Zone and Forest Conservation Act to enable eco-friendly use of enormous reserves of cement grade limestone. 

1.4
About 76% of the gross reserves are concentrated in just six states and there is a possibility of further growth of Cement Industry in these areas. Such a growth within the existing clusters may have adverse impact on environment. Studies on carrying capacity have to be conducted within the clusters to assess the environmental load vis a vis the additional cement capacity, based on the available limestone reserves and infrastructure.

2.0
Status of Limestone Availability

2.1
Limestone is perhaps the most extensively exploited mineral gift of nature and the cement industry is the largest beneficiary of this mineral. Hence, the information on the latest status of availability of cement grade limestone is essential not only for entrepreneurs in making technological and financial decisions intending to set up green field cement plants but also helps planners in formulating the strategy for the growth of the cement industry. Although, many national and state level geological agencies have been exploring such deposits for different limestone based industries, it was only in the late sixties that serious attention was paid towards the assessment and exploration of cement grade limestone reserves in a more comprehensive manner keeping in view the potential for the growth and development of Indian cement industry. National Council for Cement and Building Materials (NCB), the then Cement Research Institute of India, had taken up updation of the national inventory of cement grade limestone as a continued programmed project since 1974. 

2.2
In the year 1974, the total limestone reserves as estimated were of the order of 44,000 mn.t, with only 3020 mn.t (6.8 %) of proved category. As on 31 March 2006, the country’s estimated gross reserves of cement grade limestone stand at 97430 mn.t. Out of this, 22476 mn.t (23%) of proved category, 19031 mn.t (20%) of probable category and 55923 mn.t (57%) of possible category reserves.  The status of cement grade limestone reserves zone-wise is shown in the table below. The proved equivalent reserves of all the categories have been estimated as 63760 mn.t. The substantial increase in reserves have been possible due to the continuous proving of limestone deposits by various national and state level geological agencies. 
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2.3
Based on the prima-facie availability of freehold cement grade limestone reserves, there is very limited scope for further addition of cement manufacturing capacity in the states of Kerala, Tamil Nadu, Bihar, Uttar Pradesh, Manipur, Orissa and West Bengal. However, states of Andhra Pradesh, Assam, Gujarat, Himachal Pradesh, Karnataka, Chhattisgarh, Meghalaya, Jammu & Kashmir and Rajasthan have potential for further creation/expansion of cement manufacturing capacity.

State-Wise Status of Cement Grade Limestone Reserves(*)in India










(As on March 2006)

	Zone
	State
	Reserves in million tonnes

	
	
	Proved
	Probable
	Possible
	Total


	Proved equivalent

	North
	Haryana
	31.22
	1.93
	2.42
	35.57
	33.78

	
	H P
	1809.60
	000
	4269.70
	6079.30
	3945

	
	J & K
	123.22
	524.37
	5009.53
	5657.12
	2995.04

	
	Rajasthan
	563.80
	3321.29
	3748.97
	7634.06
	4763.19

	
	Uttaranchal
	188.20
	1227.19
	453.43
	1868.82
	1273.95

	
	Uttar Pradesh
	327.90
	412.02
	225.25
	965.17
	728.94

	Total of North Zone
	3043.94
	5486.80
	13709.30
	22240.04
	13739.90

	East
	Assam
	338.83
	244.00
	906.20
	1489.03
	962.73

	
	Manipur
	11.02
	2.68
	7.86
	21.56
	16.83

	
	Meghalaya
	547.42
	980.41
	4779.90
	6307.73
	3623.66

	
	Arunachal
	0.00
	108.00
	275.50
	383.50
	213.35

	
	Orissa
	87.36
	95.83
	410.55
	593.74
	359.72

	
	Bihar
	120.22
	67.14
	658.74
	846.10
	496.59

	
	West Bengal
	6.40
	3.20
	0.00
	9.60
	8.64

	
	Jharkhand
	54.58
	55.65
	114.16
	224.39
	150.62

	
	Nagaland
	10.48
	113.57
	896.63
	1020.68
	538.30

	Total of East Zone
	1176.31
	1670.48
	8049.54
	10896.33
	6370.44

	West
	Chhatthisgarh
	2540.49
	797.72
	1177.86
	4516.07
	3687.82

	
	Gujarat
	3709.96
	6707.99
	0.00
	10417.95
	8405.55

	
	M P
	1592.49
	251.68
	736.80
	2580.97
	2137.07

	
	Maharashtra
	890.78
	111.02
	812.33
	1814.13
	1374.66

	
	Diu
	48.84
	0.00
	0.00
	48.84
	48.84

	Total of West Zone
	8782.56
	7868.41
	2726.99
	19377.96
	15653.94

	South
	A P
	959.41
	1442.38
	28032.60
	30434.39
	15985.38

	
	Karnataka
	7718.37
	2270.53
	2820.12
	12809.02
	10717.80

	
	Kerala
	44.58
	9.35
	40.37
	94.30
	71.31

	
	Tamil Nadu
	750.46
	282.75
	454.27
	1487.48
	1175.52

	
	Andaman
	0.00
	0.32
	0.51
	0.83
	0.48

	
	Lakshdweep
	0.00
	0.00
	90.00
	90.00
	45.00

	Total of South Zone
	9472.82
	4005.33
	31437.87
	44916.02
	27995.49

	Grand Total (Gross)
	22475.63
	19031.02
	55923.70
	97430.35
	63760.00


      (*) The above reserves are gross reserves inclusive of lease hold / free hold under forest, CRZ, and blocked due to other constraints.
3.0
Locational Constraints of Limestone Availability 

3.1
Regional Imbalance

3.1.1.
A closer look at the national inventory of cement grade limestone reveals that about 76 percent of the total reserves are concentrated in just six states of Andhra Pradesh, Karnataka, Gujarat, Rajasthan, Madhya Pradesh and Chhattisgarh. Andhra Pradesh alone has the privilege of having about 31% of the country’s total reserves. However, the maximum cement consumption and demand during the last few years have been 15.88 mn.t in Maharashtra (12.50% of all India consumption), followed by Uttar Pradesh 14.12 mn.t. (11.10%), Tamilnadu 9.554mn.t (7.50%) Andhra Pradesh 8.55 mn.t (6.72%), Gujarat 8.71 mn.t (6.85%), Karnataka 8.11mn.t (6.38%), Rajasthan 6.97mn.t (5.48%), West Bengal 6.23mn.t (4.90%) and Madhya Pradesh 6.29 mn.t (5.28%). Juxtaposition of States with maximum limestone reserves and states with maximum cement consumption reveals a major inbuilt anomaly between consumption and scope for growth in cement capacity. This is due to the regional imbalance in the availability of limestone; with about 46.1% of the total reserves in South zone, 22.8% in Northern zone, 19.8% in Western zone, and a meagre 11.2% in Eastern zone. The non-uniform distribution with concentration of potential deposits only in a few geological horizons has resulted in formation of, so called, cement producting clusters. The seven clusters namely Satna, Chandrapur, Gulbarga, Yerraguntla, Nalgonda, Bilaspur and Chanderia contribute to 51% of total installed capacity and 52% of total annual cement production (2005-2006). This has also been the primary reason for regional imbalances in cement production in the country, entailing large distance of movement of cement from the plants.

3.2
Environmental Considerations

3.2.1
The availability of potential limestone deposits has also been restricted due to environmental constraints, as many of these deposits are located in reserve forests, bio-zones and environmentally sensitive areas of near tourist centers / hill-stations or under thickly populated or cultivated fields. Population growth, rapid urbanization and developmental projects have also led to encroachment of some of the potential limestone deposits. About 28% of the reserves have been restricted due to forest and other constraints. 
3.3
Other Factors 

3.3.1
The limestone reserves available at deeper levels and the deposits located in inaccessible / remote areas, without adequate basic infrastructural facilities makes it impossible to utilize such deposits. Inhomogeneous deposits with frequent intercalations/ inter-beddings and small-scattered deposits not suitable for large scale mechanized mining etc. further restricts the availability of cement grade limestone for large cement plants. 
4.0
Utilisation of Marginal Grade Limestone

4.1
As per the estimates, about 32632 mn.t (33.5%) of the total 97430 mn.t of limestone reserves are of marginal grade. In addition, due to the poor and variable coal quality with high ash content, even a part of the cement grade limestone is turning to be marginal grade for cement manufacture. Since the available cement grade limestone reserves are not going to last forever, utilization of marginal grade limestone must be given immediate attention and priority through development of suitable techniques. Marginal grade limestone can be utilized for cement manufacture through any of the following techniques:

· Computer aided deposit evaluation and mine planning for rational/optimal utilization of different grades of limestone through selective mining and blending.

· Use of sweetener which could be high grade limestone or industrial wastes like lime sludge etc.

· Modifications in raw mix design and process parameters and use of mineralisers.

· Use of low ash fuels, such as Petcoke etc.

· Use of natural gas as fuel.

· Manufacture of low CaO reactive belite and other special cements.

· Upgradation of limestone quality through dry beneficiation techniques. 



4.2
The excessive use of sweetener is already affecting the economic viability of a number of cement plants. NCB has been carrying out detailed studies to determine the suitability of Indian limestones to different techniques of beneficiation including the relatively conventional Differential Grinding and Sieving Techniques (DGS) as well as non-conventional techniques like Electrostatic Separation (ESS), Optical Sorting and Bacterial Leaching.

5.0
Potential Limestone Deposits in and around Cement Cluster Zones 

​5.1
Andhra Pradesh: Andhra Pradesh with total reserves of 30434 mn.t (proved equivalent 15986 mn.t) of cement grade limestone ranks first in the country with about 33.5 percent of total reserves of the country (Annexure-V). As per the national inventory of cement grade limestone, the potential limestone deposits are available in the following districts.


5.1.1
Adilabad District: Extensive limestone reserves of 4182 mn.t are available to cater to the requirement of large cement plants. These reserves are falling under reserve forest, and need to be de-reserved for exploitation.

5.1.2
Cuddapah District:  The Cuddapah district is endowed with 5050 mn.t of cement and high-grade limestone reserves under thick soil over burden. The land is very fertile in this region hence the cost of land is very high.

5.1.3
Guntur District:  The Guntur district has 6210 mn.t of cement grade limestone reserves with a number of potential deposits. The deposits are covered under soil over burden of 3 to 4 meters.

5.1.4
In addition to the above, few more potential limestone deposits are occurring in Khammam, Krishna, Kurnool and Nalgonda districts. But all these deposits are either falling under cultivated land or under reserve forest. No limestone deposit is available in the government land. District-wise Status of cement grade limestone availability in the State is given in Annexure-V.

5.2 
Karnataka: Karnataka is the second largest state, with total reserves of 12809 mn.t of Cement grade limestone (proved equivalent 10718 mn.t). The cement grade limestone deposits are available in ten districts, of which Gulbarga, Bijapur, Chitradurga, have potential for greenfield cement projects. District-wise availability of cement grade limestone is as given in Annexure-V. The potential limestone deposits for greenfield cement projects are located in the following districts :

5.2.1
Gulbarga District :  The Gulbarga district alone possesses more than 87 percent of the total limestone reserves of the State. The deposits are horizontally bedded, massive with consistent quality and categorized as simple deposits as per NCB norms for proving limestone deposits. These limestone deposits are ideally suited for setting up large/mega cement projects.

5.2.2
Bagalkot (Bijapur) District:  The limestone deposits of Gulbarga district are extended in adjoining Bijapur district. The limestone deposits of Kaladgi groups are also reported in the district. These deposits are variable in quality in respect of silica and magnesia and categorized as simple to complex deposits as per NCB norms.

5.3
Gujarat: Gujarat ranks as the third largest state with total reserves of all categories of 10418 mn.t (proved equivalent 8406 mn.t) of Cement grade limestone deposits reported in eight districts, of which seven districts possess proved category of reserves. The potential limestone deposits for green field cement projects are in Kutchh, Junagarh, Bhavnagar, Banaskantha districts of the state. District-wise status of cement grade limestone deposits is as given in Annexure-V.
5.3.1
Kutchch District:  Kutchch district possesses more than 75 percent of the total limestone reserves available in the state. Extensive milliolitic limestone with little or no overburden is reported in the district, which could not be developed due to poor infrastructural facilities. The carrying capacity studies of the region carried out by NCB have established that despite extensive limestone deposits (7765 mn.t) suitable for cement manufacture, they are not available for mining. The reasons being the limestone deposits are lying below the Narayan Sarovar Sanctuary, having endangered floral and faunal species.  The policy framework for utilizing these limestone deposits vis-à-vis Sanctuary limits needs to be looked into with a holistic view so as to develop the region industrially by protecting vital components of the environment for harmonious development.

5.3.2
Junagarh District: Junagarh is the second largest district in respect of cement grade limestone reserves with 1554 mn.t. Most of the deposits are smaller in size to sustain large capacity cement plant.

5.3.3
Bhavnagar District: Bhavnagar district is the third richest district of Gujarat State in respect of Cement grade limestone. The milliolitic limestone of coastal region is slightly crystalline, shallow in depth, with very erratic thickness. The brown to buff colored limestone is very high grade with impurities of Marl (siliceous carbonaceous material). The area is well connected with roads/rail and located along the seacoast, and is ideally located for major cement projects along south coast of Gujarat. The availability of these potential deposits has been restricted due to CRZ (Coastal Regulation Zone) implementation.

5.4
Rajasthan : Rajasthan ranks fourth largest state in respect of cement grade limestone availability with total reserves of 7634 mn.t (proved equivalent 4763 mn.t). The cement grade limestone is reported to occur in 21 districts, however substantial limestone reserves are reported in 18 districts only. Potential limestone deposits for green field projects have been identified in Jaisalmer, Nagaur, Pali, Sikar and Jhunjhunu districts. The Rajasthan state has potential consumer market of Northern States and has very high potentiality for further cement capacity enhancement and for green field projects. Out of the total reserves of 7634 mn.t of all categories, only 564 mn.t (7%) are of Proved Category and remaining 93% are yet to be explored and proved. State Department of Mines and Geology and other agencies should take appropriate measures to prove and evaluate these limestone deposits. District-wise status of cement grade limestone deposits is given in Annexure-V.

5.4.1
Chittorgarh District:  The largest cement grade reserves of 1479 mn.t are located in Chittorgarh area. Extensive limestone deposits have been reported all along the district between Chittorgarh to Nimbahera. The region is infrastructurally well developed for setting up greenfield mega cement plants.

5.4.2
Jaisalmer district : Jaisalmer district contains very high grade limestone deposits CaO : 44 to 55%, SiO2 : 0.5 to 6% and FeO : < 0.5% in and around Khinya, Abur, Sanu, Sam and Ramgarh Villages.  Extensive mining activities are being carried out by Rajasthan State Mineral Development Corporation (RSMDC) for Chemical and SMS grade limestone, which have only 8 meter thickness and lying below 16 to 18m thickness of cement grade limestone bed. Therefore, huge quantities of limestone dumps are already available all along the quarry site. These limestone dumps can cater to the requirement of mega cement projects. The State - DGM has established 890 
mn.t probable reserves in this area and notified a few mining blocks as suitable, for cement manufacture.

5.4.3
In addition to above, a few more suitable limestone deposits have been identified in Jaipur, Sikar, Nagaur, Pali and Jhunjhunu districts of the State.

5.5
Chhattisgarh: The state of Chhattisgarh jointly with neighbouring state of MP has been the largest cement producing state till recent years. The total cement grade limestone reserves available in Chhattisgarh are 4516 mn.t (Proved equivalent 3688 mn.t). The potential cement grade limestone deposits have been reported from seven district of the state. Details of district wise availability of cement grade limestone are as given in Annexure-V. The district wise potential limestone deposits are briefly described as below:

5.5.1
Raipur District: The Raipur district possesses nearly 50% of the total state's limestone reserves and also has well-developed infrastructure. The limestone deposits are horizontal and thickly bedded with consistent quality and described as simple deposits as per the NCB norms for proving limestone deposits. Though there is clustering of major cement plants in Raipur - Bilaspur sector, there is scope for additional cement projects, provided a thorough study is conducted for market viability and proper assessment of environmental load etc before setting any additional green field cement projects in this district.

5.5.2
Bilaspur District:  The Bilaspur district is the second largest cement grade limestone bearing district of Chhattisgarh state with total reserves of 939 mn.t. This district has already four major cement projects and has further potential to add cement capacity. 

5.5.3
In addition to above, a few more suitable cement grade limestone deposits are available in Bastar, Durg and Raigarh districts.

6.0

Potential Limestone Deposits away from Cement Cluster Zones 

6.1
Himachal Pradesh: Himachal Pradesh is very rich in limestone availability ranking first in North Zone and sixth in the Country with total reserves of 6080 mn.t (proved equivalent 3945 mn.t). The geographical condition and general topography has restricted the growth of cement industry in the state. However, due to continued scarcity of cement in the northern states and rapid growth of construction activities in neighbouring states, there is enough potential for the growth of cement industry in the state for utilising the available limestone reserves. District-wise availability of cement grade limestone is also given in Annexure-V. District wise details of potential limestone deposits is as given  below:

6.1.1
Shimla District: Shimla is having the largest cement grade limestone reserves of 2000 mn.t, sharing more than 32 percent of total reserves in the state. Though the limestone deposits are lying in hilly region, Shimla is relatively better placed in terms of infrastructural facilities.

6.1.2
Mandi District:  Similar to Shimla, Mandi district is also well connected through network of roads and highways and therefore it will be easy to explore the possibility of setting up of major cement units around Alsindi and Sundernagar areas.

6.1.3
Solon Distric : Solon district has next highest reserves of cement grade limestone reserves in the state with nearly 480 mn.t. of proved category. This district has already one proposed two million tonne plant at Bagga limestone deposit proposed by Jai Prakash Industries.

6.1.4
Chamba District: Chamba district have huge limestone deposits of cement and high grade in Broh-Shind area, where a large capacity plant can sustain. However infrastructure and approach road to the limestone deposit has to be develop by state government or potential entrepreneur.

6.1.5
A few more potential limestone deposits have also been reported in Bilaspur and Sirmour districts of Himachal Pradesh. 

6.2
Jammu & Kashmir (J&K):  The prominent limestone horizons well developed in the J & K state are upper Triassic limestone of Ladakh with fragmentary remains of fossil Megalondon, the Acchabal-Bawan, Doru and Sop-Kokarnag areas of Anantnag district, Ajas, Gundi-Sunderkot and Sonarwani-Nandihal areas in Baramula district and Khrew, Wuyan areas in Srinagar district. The carboniferous limestone occurs along Murree thrust in Thanamandi Bafliaz-Mandi sector of Poonch and Rajouri district. A fairly thick band of marginal grade limestone of cretaceous age are reported around Khalsi in Ladakh region, the earliest known limestone deposits of Eocene age belonging to Hazara facies occur between Ramarachan and Siara areas of Kathua district.   Though J&K state is endowed with good quality of limestone located in almost all the districts, with total reserves of 5657 mn.t, (proved equivalent 2995 mn.t), all other deposits except the deposits in Anantnag district, are inadequate to cater to the requirement of large capacity cement plants.  District wise availability of cement grade limestone deposits have been given in Annexure-V and described as  below:

6.2.1
Anantnag District:  Sandran river valley in Varinag areas of Anantnag district is located between longitudes 75o 10' - 75o 20' and latitude 33o 20' - 33o 35'. An area of about 100Sq km was prospected by state Directorate of Geology and Mining (DGM) and about 16 blocks of limestone deposits have been identified around Sandran Valley with total reserves of 5450 mn.t. The prominent cement grade limestone deposits investigated by state DGM in Punjoo block. Punjoo block is located at a distance of 1 km east of Punjoo village, about 2 KM from Varinag. It consists of scarpment of limestone with moderate to steep slopes. There are two high grades limestone bands in this block, separated by a band of inconsistent quartzite and siliceous limestone. The overall thickness of limestone band in this area is 16 meter.  The total reserves estimated in this block are of the order of 62.6 mn.t, which includes 46.97 mn.t without overburden. The average grade estimated in the area is very high (53.4% CaO, 0.75% MgO and 2.32% SiO2 content). 

6.3
Meghalaya: Meghalaya is endowed with very good quality limestone and it has high potential for additional cement manufacturing capacity. The limestone deposits of East Khasi Hills and Jaintia Hills can be considered suitable for setting up major cement plants keeping in view the quality, reserves and broad infrastructural parameters. These cement grade limestone deposits are highly potential to cater to cement demand of North Eastern States as well as for export to adjacent countries of Bangladesh, Myanmar, and Bhutan etc. District-wise reserves of Meghalaya are given in Annexure-V. District wise details of Potential Limestone deposits is as given below :

6.3.1
East Khasi Hills District: The prominent limestone deposits of East Khasi Hills district are located in Mawlong-Ishamati, Shella, Komorrah and lower Cherra areas. Isolated small outcrops of limestone are also found near Umstew and Mawkma areas of Laitryngew and below the coal bearing sandstone of Langkerdem and Thangjinath coalfields of Pynursla areas at a distance of 53 Km from Shillong along Shillong Dawki road. Mawmluh-Cherra Cement Company Ltd is mining the limestone deposit of Cherrapunji and Komorrah limestone is being supplied to Chhatak Cement Co. Ltd., Bangladesh. In addition to this, Shella limestone deposit is identified for a proposed major cement plant to be set up in Bangladesh.

6.3.2
Jaintia Hills District:  Jaintia Hills district is very rich in limestone having more than 70 percent of total reserves of the state. The deposits have been explored in details by Directorate of Mineral Resources (DMR) Meghalaya and Geological Survey of India, Northeastern Region. Extensive deposits are reported around Litang River Valley over an area of 100 Sq. km. Other notable deposits include Lumshunong, Mynkre and Lakadong located along Shillong-Badarpur Road (NH-44). 

7.0 
Action Plan 

7.1
The total Proved Equivalent Reserves in the gross limestone reserves of 97430 mn.t. is estimated to be 63,760 mn.t. However, 22.5% of this proved equivalent reserves i.e., 14346 mn.t. falls under forest areas and other 7.5% i.e., 4782 mn.t. is under CRZ & other regulated areas. The net Proved Equivalent Reserves available is, therefore, 44632 mn.t. The amount of reserves needed for operating existing large capacity cement plants with total installed capacity of 180 mn.t. (at the end of X plan, year 2006) is estimated to be about 13365 mn.t. To cater to additional capacity of 118 mn.t., during the XI plan, 8316 mn.t. of additional reserves will be required for a plant life of 45 years. Therefore, the net proved equivalent reserves available at the end of the XI plan after meeting the estimated annual installed capacity of 298 mn.t. is estimated to be only 22505 mn.t. which are inadequate for future requirement of any additional capacity beyond XI plan period. 

Availability of Limestone Reserves for Future Requirements 

           (Mn.t.)

	Gross Reserves
	97430

	Proved Equivalent Reserves
	63760

	P.E. Reserves Restricted:

Under Forest (22.5%)

CRZ & Other Regulated Areas (7.5%)

Sub-Total
	14346

4782

19128

	Net Proved Equivalent Reserves Available
	44632

	P.E. reserves required for operating existing large capacity cement plants (installed capacity 180.0 mn.t)

Additional reserves required during XI plan 
(to cater additional capacity of 118 mn.t )

Sub-Total
	13365

8762

      22127 +



	Net P.E. reserves available at the end of XI plan after meeting annual installed capacity of 298 mn.t 
	22505


     * PE : Proved Equivalent                      

7.2
In order to ensure the availability of cement grade limestone to meet the requirement of projected cement capacity beyond XI plan period, appropriate measures have to be taken up on a war footing. Accordingly, following thrust areas have been identified:

7.2.1
Intensified Exploration Activity: The availability of Proved category cement grade limestone reserves is inadequate to sustain the projected growth trend of cement industry and there are still 77 percent reserves in probable and possible categories which are to be converted into proved category by intensifying the exploration activities by state DMG’s and other exploration agencies.  Joint exploration has to be taken up by various State Department of Mines & Geology (DMG) in association with NCB, IBM etc. for exploring / identification of the limestone deposits. The state DMG’s may be advised to incorporate the activity of proving of cement grade limestone deposits in their annual field program. The deposits falling under reserve forest can only be explored by the State/Central exploration agencies by taking a formal permission from the concerned department. Such an action has already been initiated by the DMG, Karnataka and exploration has been taken up in association with NCB. Similar arrangements have to be worked out with other state DMG’s. 

7.2.2
Potential deposits away from clusters: Presently 52 percent of total production of cement is from seven cement clusters. The studies have indicated that there is enough potential for setting up additional cement capacity in and around existing clusters. Such a growth within the cluster will have adverse impact on existing infrastructure and environment. There is, therefore, urgent need to identify potential limestone deposits away from existing clusters. The exploration activity has to be intensified to explore the deposits in northeastern states, HP and Jammu and Kashmir. Also, there is a need to adopt an eco-friendly mining technology to exploit the limestone deposits located in eco-sensitive hilly regions. 

7.2.3
Use of marginal grade limestone: Efforts have to be intensified to utilize 33.5 percent i.e. 32632 mn.t of marginal and sub-marginal grade limestone associated with cement grade limestone. This will improve the life of mine and mine environment by drastically reducing the waste dumps presently lying in the existing quarries and occupying precious land. 

7.2.4
Dereservation of limestone deposits falling under Eco-sensitive zones and other states: About 14346 mn.t (22.5%) of cement grade limestone are restricted due to implementation of forest conservation act. Most of the potential deposits of hill states and northeastern and other states and coastal zones have been covered under forest and are not available for cement manufacture in these cement deficit areas. Efforts have to be made to release the deposits for exploitation on a selective basis. A beginning has already made in this direction in Himachal Pradesh and Karnataka. Present practice of afforestation of equivalent coverage of land in place of mining lease land, and its substitution by alternative land reclamation, landscaping etc., has to be encouraged in other regions. 

7.2.5
Relaxation of Coastal Regulation Zone: The exploitation of off shore/ onshore deposits has been restricted by declaring coastal stretches as coastal regulation zone (CRZ). The coastal stretches upto 500m from high tide line and the land between the low tide line and high tide line is covered under CRZ. Review of the provisions of the Coastal Regulation Zone is essential to enable eco-friendly use of enormous reserves of cement grade limestone blocked in Gujarat Coast and to save operating plants from gradual demise. 

7.2.6
Incentive for Using Low Grade Limestone, Industrial and Mining Wastes: Technologies for use of marginal grade limestone, including limestone with high silica, magnesia or alkalis need perfection on a mission mode, their promotion on large scale need suitable incentives to the cement plants. A lower rate of royalty may be fixed for utilizing low grade (high silica / high magnesia) limestone and calcareous shale. 

7.2.7
Periodic Re-assessment of Limestone Reserves: In order to ensure the availability of various grades of residual limestone reserves for rational utilisation, periodic re-assessment of captive limestone mines of all cement plants should be carried out by an independent agency such as NCB or IBM.

8.0 Recommendations

· Concerted efforts would be required to identify new commercially exploitable limestone deposits. Joint exploration should be intensified by various State Departments of Mines & Geology (DMG) in association with NCCBM, IBM, MECL etc. for exploring/ identification of new limestone deposits. 

· A lower rate of royalty may be fixed for utilizing low-grade (high silica/ high magnesia) limestone and calcareous shale. 

· Eco-friendly mining activity should be permitted to exploit limestone deposits located in eco-sensitive regions.

***

Annexure-I

Regionwise/Statewise Cement Consumption
(Large Plants)
	 
	 
	 
	(Mn.t.)

	Region/State
	2004-2005
	2005-2006
	% growth

	
	
	
	over pre.

	 
	 
	 
	year

	Northern Region
	
	
	

	Uttranchal
	1.47
	1.83
	24.2

	Haryana
	4.25
	4.93
	16.1

	Punjab
	5.24
	5.66
	8.0

	Rajasthan
	6.97
	8.27
	18.7

	Himachal Pradesh
	1.45
	1.59
	9.8

	Chandigarh
	0.19
	0.27
	40.2

	Delhi
	3.75
	3.50
	-6.6

	Jammu & Kashmir
	0.95
	1.01
	7.0

	Total: Northern Region
	24.26
	27.06
	11.5

	
	
	
	

	Eastern Region
	
	
	

	Assam
	1.12
	1.09
	-2.9

	Bihar
	3.80
	4.36
	14.7

	Jharkhand
	2.31
	2.63
	13.7

	Orissa
	3.90
	4.15
	6.3

	West Bengal
	6.22
	6.59
	5.9

	Chhattisgarh
	2.09
	3.08
	47.3

	Other N.E.States
	0.95
	0.77
	-19.1

	Total : Eastern Region
	20.40
	22.66
	11.1

	
	
	
	

	Southern Region
	
	
	

	Andhra Pradesh
	8.55
	11.46
	34.1

	Tamil Nadu
	9.55
	11.13
	16.5

	Karnataka
	8.11
	9.38
	15.8

	Kerala
	6.13
	6.50
	6.1

	Pondicherry
	0.26
	0.33
	24.6

	Andaman & Nicobar
	0.05
	0.08
	51.0

	Goa,Daman,Diu etc.
	0.78
	0.49
	-37.6

	Total : Southern Region
	33.43
	39.37
	17.8

	
	
	
	

	Western Region
	
	
	

	Gujarat
	8.71
	9.12
	4.7

	Maharashtra
	15.88
	16.78
	5.7

	Total : Western Region
	24.59
	25.91
	5.4

	
	
	
	

	Central Region
	
	
	

	Uttar Pradesh
	14.12
	14.20
	0.6

	Madhya Pradesh
	6.29
	6.37
	1.3

	Total : Central Region
	20.41
	20.57
	0.8

	Grand Total
	123.08
	135.56
	10.1


Annexure-II
IMPLICATIONS OF FREE TRADE AGREEMENTS (FTAs)

FTA with ASEAN Countries

In case of India-ASEAN FTA, the report has suggested that the elimination of tariffs for cement and clinker would result in increased imports leading to –

· Output contraction estimated at around Rs.3968 Crores

· Employment loss of 12%

· Decline in investment of Rs.3133 Crores and capacity utilization

thus, having an adverse effect on Indian economy.  The adverse impact of Indian-ASEAN FTA is noticed for select varieties of cement and put in negative list and some items are also put in 1 - 5% duty.   The above is based on data obtained from 3 of the ASEAN countries. In fact, the total ASEAN would result in far higher figures.

FTA with BIMSTEC Countries

The report on BIMSTEC countries, states that elimination of tariffs will result in –

· Output contraction estimated at around 4.9%

· Employment loss of 6.2%

· Decline in investment and capacity utilization (excess capacity of Rs.1600 Crores).

all having an adverse impact on Indian economy. Adverse impact of BIMSTEC FTA is noticed for most of the varieties of cement.  Hence put in negative list.

***

Annexure-III

Regionwise/Statewise Cement Demand Estimates

High Growth Demand Scenario (11.5%)

(Mn.t.)

	Region/State
	2007-08
	2008-09
	2009-10
	2010-11
	2011-12

	
	
	
	
	
	

	Northern Region
	
	
	
	
	

	Uttranchal
	2.27
	2.52
	2.81
	3.12
	3.47

	Haryana
	6.14
	6.82
	7.58
	8.42
	9.36

	Punjab
	7.04
	7.82
	8.69
	9.66
	10.75

	Rajasthan
	10.30
	11.44
	12.72
	14.14
	15.72

	Himachal Pradesh
	1.98
	2.20
	2.45
	2.72
	3.03

	Chandigarh
	0.33
	0.37
	0.41
	0.45
	0.50

	Delhi
	4.36
	4.85
	5.39
	5.99
	6.66

	Jammu & Kashmir
	1.26
	1.40
	1.56
	1.73
	1.93

	Total
	33.69
	37.43
	41.59
	46.24
	51.42

	
	
	
	
	
	

	Eastern Region
	
	
	
	
	

	Assam
	1.35
	1.50
	1.67
	1.86
	2.06

	Bihar
	5.43
	6.03
	6.70
	7.45
	8.29

	Jharkhand
	3.28
	3.64
	4.04
	4.50
	5.00

	Orissa
	5.16
	5.73
	6.37
	7.08
	7.88

	West Bengal
	8.20
	9.11
	10.13
	11.26
	12.52

	Chhattisgarh
	3.84
	4.26
	4.74
	5.27
	5.85

	Other N.E.States
	0.96
	1.06
	1.18
	1.31
	1.46

	Total
	28.22
	31.34
	34.83
	38.72
	43.06

	
	
	
	
	
	

	Southern Region
	
	
	
	
	

	Andhra Pradesh
	14.27
	15.86
	17.62
	19.59
	21.79

	Tamil Nadu
	13.86
	15.39
	17.11
	19.02
	21.15

	Karnataka
	11.68
	12.98
	14.42
	16.03
	17.83

	Kerala
	8.09
	8.99
	9.99
	11.11
	12.35

	Pondicherry
	0.41
	0.46
	0.51
	0.56
	0.63

	Andaman & Nicobar
	0.10
	0.11
	0.12
	0.13
	0.15

	Goa,Daman,Diu etc.
	0.61
	0.67
	0.75
	0.83
	0.93

	Total
	49.02
	54.45
	60.51
	67.27
	74.81

	
	
	
	
	
	

	Western Region
	
	
	
	
	

	Gujarat
	11.36
	12.62
	14.02
	15.59
	17.33

	Maharashtra
	20.90
	23.22
	25.80
	28.68
	31.89

	Total
	32.26
	35.83
	39.82
	44.27
	49.23

	
	
	
	
	
	

	Central Region
	
	
	
	
	

	Uttar Pradesh
	17.68
	19.65
	21.83
	24.27
	26.99

	Madhya Pradesh
	7.93
	8.81
	9.79
	10.88
	12.10

	Total
	25.61
	28.45
	31.62
	35.15
	39.09

	Grand Total
	168.79
	187.51
	208.38
	231.66
	257.61


Annexure –IV

A CASE FOR CONCRETE ROADS

1.
Concrete Roads – a need


Roads are accelerators of economic growth and a world class road network can provide boost to our economy, industry and tourism.  


India has around 33 lakh kms. of road network, less than half of which is paved. Out of this, about 68,000 kms. are designated as National Highways which, though just about 2 per cent of the total length, carry almost 40 per cent of the traffic. The National Highway system is in urgent need of attention, since about one-third need major repairs and another one-third have inadequate width. These deficiencies affect the speed and life of vehicles causing loss of thousands of crores of  rupees to the economy every year.


The Prime Minister’s 1999 policy statement on National Highway Development Project is the right answer to our National need.  It envisaged expansion of 4 lane Golden Quadrilateral of 6000 km. and construction of 4-lane North-South & East-West corridor of 7000 km.


This policy statement contemplated extensive use of concrete in road construction because, concrete roads offer various fallout advantages:

· Cheaper in the long run (lower life cycle cost)

· Environment friendly, as bitumen causes pollution 

· It provides an annual savings in fuel, estimated at Rs.200 crores 
per 1000 km.

There are many reasons for opting concrete roads for sustainable development as illustrated below:

	Characteristics
	Concrete Road
	Bitumen Road

	Initial Cost
	More or less same

	
	Some times 10% higher or lower

	Service Life
	40 years
	10-15 years

	Annual Maintenance per km
	5,000/- to 10,000/- per year
	Very high –Rs. 1 lakh per year


	Characteristics
	Concrete Road
	Bitumen Road

	Vehicle Optg. Cost
	LOWER due to long lasting smoothness
	HIGHER since road needs frequent resurfacing

	Life cycle cost
	Lower
	Higher

	Raw Material
	Local
	Obtained from Imported crude

	Requirement of Bitumen will skyrocket with rapid growth of road network.  Scarcity of bitumen may increase in future

	Environmental Friendliness
	High
	Low

	· Fossil fuel
	Saved
	

	· GHG gas emissions
	Reduced
	No effect

	· Fly Ash Disposal
	Can be used
	No

	These aspects also dictate a careful combination of choices with preference for Concrete Road



Major economic advantages of concrete road generally not factored lie in fuel saving.  Study conducted by Portland Cement Association (PCA), USA and  Central  Road  Research  Institute (CRRI), India indicated that savings in fuel for 15 tonne trucks (India) will be around 14% (study by CRRI) whereas for 20 tonne trucks (USA), it is 19% (Federal Highway Administration).


For 10,000 km. of concrete roads (10,000 trucks per day), the annual savings in fuel will be about Rs. 2,000 crore.  This will undoubtedly reduce fuel consumption and would thereby save precious Foreign Exchange outgo.


Concrete roads also ensure lower GHG emissions and are therefore more environmental friendly.  

2.
Relative Economics of Concrete Roads


Although generally initial capital cost is slightly higher for concrete roads than bitumen ones, following advantages offset the initial cost on life cycle basis.

· Savings in annual maintenance cost, which is almost nil in case of concrete roads

· Savings in periodic laying cost – not applicable for concrete roads.

· Saving in fuel consumption and vehicle operating costs including vehicle maintenance costs.

· Total cost of concrete roads cheaper by 10-20% on life cycle basis.

· Concrete roads conserve road construction materials in the sense that concrete pavements require less thickness than flexible pavements designs for the similar load and soil conditions. 

· Under deteriorating soil conditions, the required thickness of the flexible pavement increases considerably. For a very poor soil, the thickness may even touch 1000 mm. The thickness of the concrete pavement, on the other hand, is only marginally affected by soil conditions.

· Marginal cost differences observed between concrete and bitumen pavements will become negligible if bitumen road requires soil stabilisation or polymer modified bitumen is required to be used or asphalt treated drainage layer is required.

· On the contrary, with advancement of technology and construction practices for concrete roads, the initial cost of concrete roads will keep coming down in future

The Projected Bitumen Demand Supply position in forthcoming years gives a grim picture as indicated in the table.

(‘000 tonnes)

	Fiscal
	Demand
	Domestic Supply
	Surplus/ (Deficit)

	2001
	2675
	2773
	98

	2003
	3005
	2840
	(165)

	2005
	3375
	3109
	(266)

	2007
	3795
	3109
	(686)

	Source : J.S. Oberoi (Ex-Member of the OCC) Report of the Bitumen Supply & Demand Balance.


Construction cost of bitumen roads is highly sensitive to Bitumen Price & Quality.

· Bitumen prices have risen 300% in the last decade whereas cement prices increased by 90% only

· A further increase in current bitumen price   will make cost of concrete and bitumen roads nearly the same

· No commitment from refineries for quality of bitumen; no test certificates available; quality of bitumen alleged to be the cause of poor road sometimes

What we lose by continuing Bitumen roads can be summarized as:

For 13,000 km of Expressways

-  Higher maintenance cost


Rs. 6,500 per km.
    (Avg per year)

-  Fuel saving per year


Rs. 5,200 per km. 

-  Higher vehicle maintenance




Cost of Concrete Roads can be reduced substantially if fly ash is used 

· Use  of  fly ash  upto  30%  can  further reduce cost of concrete road by 4 - 6%

· Use of fly ash in concrete roads increases durability and performance and thereby decrease its life cycle cost.
3.
Technological Advantages of concrete roads

Choice of Concrete Pavement for NHDP:

· Concrete pavement has been chosen for World Bank funded segments of Golden Quadrilateral on life cycle cost basis 

· Present  hesitation  for our own funded segments due to higher initial cost -  self defeating because in the long run, more length of concrete roads can be built with the same amount of money

· Roads are invariably not maintained properly due to paucity of funds

· Overloading of single-axle trucks and high ambient temperatures prevailing in most parts of the country make bitumen roads unsuitable.

· Project completion time can be significantly reduced by use of RMC leading to lower capital cost

Concrete Road :  The only Choice for NHDP

Even on initial cost basis, concrete pavement should be the preferred choice for NHDP where:

· Sub-grade is poor

· Heavy rainfall is received

· Traffic density is high

· Cost of aggregates is very high

· Cement available in close proximity

· Easy availability of fly ash and slag

World Bank has chosen Concrete for NH-2; the details are as follows:

	Total length involved
	477.35 km

	Concreting of new 2 lanes
	398.60 km

	White topping existing 2 lanes
	100.85 km

	Under consideration additional white-topping
	145.00 km

	Recent experience of NHAI indicates that through international competitive bidding, concrete pavements cost worked out comparable to bitumen roads


USA’s Experience in Concrete Roads

· First Federal - Aid Highway Act passed in 1916 directing the federal governments to cooperate 50:50 with the states in road building

· During 1920’s and 1930’s $ 2 billion for federal - aid road construction was authorised

· “Federal - Aid Highway Act of 1956” called for 41,000 miles of Interstate roadways at an estimated cost $ 41 billion

· When the 41,000 mile roadways system was complete about 60% of it was in concrete

To sum up, concrete roads will provide the following advantages:

· Long service life - maintenance-free


· Pollution-free construction - Eco-friendly

· Economical in the long run

· Superior performance - good riding quality

· Fuel Savings

· Easy to Maintain

· Ability to take heavy loads

· Water resistance 

· Better reflectivity in night

· Resistant to effect of oil spillage 

· No need to import bitumen

· Reduction in maintenance cost of commercial vehicles 

· Reduction in vehicular maintenance combined with fuel saving has multiplier effect on economy as a whole.

The following conclusions emerge from the aforestated :

· Assessment of the viability of concrete roads vis-à-vis bituminous roads to be done on life cycle cost basis as is the practice abroad.

· Indian economy is now going through second-generation reforms wherein cost effectiveness is the key parameter. A beginning is therefore required to be made for laying concrete roads even for non-World Bank aided projects. 

· Concrete roads to be encouraged for more than two lanes both at National and State Highway levels.

· The matter should be taken up with concerned departments to opt for concrete roads if found favourable on life cycle cost basis.

· Progress in building concrete pavements has slowed down due to higher initial costs. Concrete construction can get a boost if the excise duty burden on cement used in these roads is reduced. 

· More funds to be allocated for concrete roads both at Centre and States.

4.
Case Studies 

A few case studies of cost-benefit analysis between bitumen and concrete roads are given below :

4.1.
Belgaum By-Pass case study

	Characteristics
	Concrete Roads
	Bitumen Road

	Initial Cost@
	Rs. 79.4 lakh/km

Higher by 15%
	Rs. 69 lakh/km

	Service Life
	40 years
	10 – 15 years

	Annual Maintenance*
	Low – Rs. 10,000/year
	Very High

Rs. 1 lakh/year #

	Vehicle Optg. Cost
	LOWER due to Long Lasting smoothness
	HIGHER since road needs frequent resurfacing

	Life cycle cost**
	Lower – by 14 %
	Higher

	@ Source : Belgaum by-pass report submitted to NHAI

*   Figures for 2-lane National Highway pavement         **Discount rate 12%

#   Including routine repairs and resurfacing which needs to be done once in 6 to 8 years


    i)  

ii)      Inferences on  Economics Of Concrete Pavement For Belgaum By-Pass

· Higher initial capital cost of concrete pavement is offset by saving in maintenance and Vehicle Operating Cost (VOC)

· With both – Break Even in 7 years

· With maintenance saving only – Break Even 11 years

4.2
Golden Quadrilateral – relative economics

	Concrete Pavement
	Difference in average cost of concrete segments over bitumen segments 10.6%

	
	Length 

(Km.)
	Value 

(Rs. Cr.)
	Value/Km. (Rs. Cr.)
	

	Contracts awarded
	710.01
	2848.97
	4.01
	

	Contracts to be awarded
	535.33
	2089.20
	3.90
	

	Total
	1245.34
	4938.17
	3.97
	

	Bitumen Pavement
	

	
	Length 

(Km.)
	Value 

(Rs. Cr.)
	Value/Km. (Rs. Cr.)
	

	Contracts awarded
	2161.83
	7289.68
	3.37
	

	Contracts to be awarded
	819.84
	3419.50
	4.17
	

	Total
	2981.67
	10709.18
	3.59
	


4.3
 NH2: Delhi-Kolkata - relative economics

	Concrete Pavement
	No Difference in cost of concrete and bitumen pavement

	
	Length 

(Km.)
	Value 

(Rs. Cr.)
	Value/Km. (Rs. Cr.)
	

	Contracts awarded
	417.75
	1816.30
	4.35
	

	Contracts to be awarded
	131.33
	498.20
	3.79
	

	Total
	549.08
	2314.51
	4.21
	

	Bitumen Pavement
	

	
	Length 

(Km.)
	Value 

(Rs. Cr.)
	Value/Km. (Rs. Cr.)
	

	Contracts awarded
	74.00
	315.98
	4.27
	

	Contracts to be awarded
	350.74
	1518.00
	4.33
	

	Total
	424.74
	1833.98
	4.32
	


Relative Economics show :

· Marginal cost differences observed between concrete and bitumen pavement will become negligible if bitumen road requires soil stabilization or polymer modified bitumen is required to be used or asphalt treated drainage layer is required.

5.
Construction of Concrete Roads in Rural Area

The maintenance of bituminous roads in the rural area will be difficult because of non-availability of adequate funds from the State Govt. budgets and low priority for maintenance of rural roads as compared to State Highways by the State Govts.  Moreover the steep rise in the price of crude oil in the international market and non-availability of bitumen as per demand for construction and maintenance of all road infrastructure will make it almost impossible to maintain these rural roads in proper condition.  In view of above, the best alternative will be to construct cement concrete roads in the rural areas to avoid the maintenance problem and being much more economical on life cycle cost basis.

In view of above, MORD & MOC&I, Government of India decided to implement a pilot project for concrete roads under PMGSY in 12 States.  DPR’s were got prepared through reputed consultants and cost estimates were prepared in 2003-04 and got approved from Empowered Committee of MORD in April 2004. The average cost difference for all the States was found 25% between concrete and bituminous pavement roads.

The initial cost and life cycle cost comparison for both type of roads has been made as given below, which was submitted to MORD by CMA in 2005 after updating the cost estimates for year 2005. Based upon this analysis, MORD had decided to implement a Technology Demonstration Project in all the States on 10% balance roads to be constructed.

LIFE CYCLE COST ANALYSIS

(PROPOSAL FOR CONSTRUCTION OF CONCRETE
ROADS 

IN RURAL AREAS UNDER PMGSY)

DATA ASSUMPTION

(Ref. CMA’s Letter No. 405(R)/630/2005 dated 13th July 2005.)

· Analysis Period
=
20 Years

· Discount Rate
=
10%

· Inflation Rate

=
5% Per Year
Cost  (Rs. Lakh) Per Km.
Flexible (BT)

Rigid (Concrete)

· Construction Cost


27.86


32.76

· Routine Maintenance/Year

00.14 (average)
00.10 (average)

· Renewal (5 Years)


 3.50


    

· Strengthening (10 Years)
 
 6.50


   -
 

(Rs. Lakh per km)

S. No.
Item 


Initial Cost

Maintenance 

Total 








Cost 20 Years 

LCC


1.
Cement Concrete 

2.76


1.28


34.04


Road with 30%


roads using fly ash 


Mixed concrete

2.
Bitumen Road

27.86


12.62


40.48
A case study for construction of concrete road under PMGSY in Uttar Pradesh:

Following cost comparison was prepared based upon the design as per IRC Codes and cost Estimates analysis for UP – Lucknow area:

LIFE CYCLE COST ANALYSIS FOR PMGSY

ROAD IN UP FOR 3.75 m WIDE ROAD













                                                (Rs. Lakh per km)

S. No.
Item 


Initial Cost

Maintenance 

Total 







Cost 20 years

LCC

1.
Cement Concrete 

4.88


3.00


47.88


Road with 50%


roads using

2.
Bitumen Road

35.24


22.10


57.34

Note :
CC road is cheaper by Rs. 9.55 lakh/km on LCC basis compared to BT roads


From both the above case studies, it is clear that concrete roads are economical on life cycle cost basis as compared to bitumen roads. Maintenance of bitumen roads will be expansive and on account of budget constraints with State Governments and administrative problems, it will be difficult to maintain these bitumen roads and therefore concrete roads should be constructed to make national assets.

6.
Use of Blended Cement


In 1970, due to strict price and distribution controls, cement production became uneconomic and output stagnated.  As a result there was a grave shortage of cement.  To satisfy the demand, several producers started manufacturing PPC, blending in different pozzolanas, some suitable and some not so suitable.

As a result several cases of unsatisfactory performance by PPC were reported.  Consequently, the CPWD imposed a ban on use of blended cement for bridges that continues to be in force even today.   Therefore, all the Government tenders specify use of only OPC.  This obliges the cement industry in India to produce OPC, which increases green house emissions and reduces the potential available to the cement industry to utilize available fly ash and slag.

There are several developments over the past few years in development and manufactured of blended cements in the country.  Now a days, blended cements are manufactured under strict quality control and meet international standards and the same compare favourably with OPC and in most cases offer far superior properties in different applications.  As a result of this, BIS has approved blended cements and have incorporated them in the standards and they are widely used in all types of construction activities in the country by several construction industries.

By using blended cements, cement industry supports the cause of Sustainable Development by way of reducing the green house gases into the atmosphere and also reduces the menace of the huge quantity of fly ash and slag generated by other industries.

Therefore it is desirable that Government takes a concerted view and lifts and the ban on the use of PPC and other blended cements in the public tenders and incorporates necessary amendments in the cement specification provided in the tenders.  

Annexure-V

District- Wise Inventory of Cement Grade Limestone Deposits

	Sl.

No
	District
	Reserves in mn.t
	Total
	Proved Equivalent

	
	
	Proved
	Probable
	Possible
	
	

	Andhra Pradesh

	1
	Adilabad
	81.18
	0.00
	4100.90
	4182.08
	2131.63

	2
	Anantpur
	0.00
	27.00
	4.40
	31.40
	21.10

	3
	Cuddapah
	376.00
	99.00
	4574.93
	5049.93
	2732.77

	4
	Guntur
	122.21
	758.80
	5329.02
	6210.03
	3317.88

	5
	Karimnagar
	31.00
	0.00
	206.50
	237.50
	134.25

	6
	Krishna
	70.56
	180.74
	721.64
	972.94
	557.90

	7
	Kurnool
	39.00
	94.74
	9189.55
	9323.29
	4700.09

	8
	Mahaboobnagar
	46.00
	0.00
	24.77
	70.77
	58.39

	9
	Nalgonda
	25.00
	282.10
	3843.02
	4150.12
	2143.98

	10
	Rangareddy
	168.46
	0.00
	0.00
	168.46
	168.46

	11
	East Godavari
	0.00
	0.00
	0.76
	0.76
	0.38

	12
	Khammam
	0.00
	0.00
	0.56
	0.56
	0.28

	13
	Nellore
	0.00
	0.00
	24.85
	24.85
	12.425

	14
	Visakhapatnam
	0.00
	0.00
	10.00
	10.00
	5.00

	15
	Weast Godavari
	0.00
	0.00
	1.70
	1.70
	0.85

	Total
	959.41
	1442.38
	28032.60
	30434.96
	15985.385

	Assam

	1
	N. Cachar Hills
	286.80
	244.00
	855.30
	1386.10
	885.25

	2
	Karbi Anglong
	52.03
	0.00
	50.90
	102.93
	77.48

	Total
	338.83
	244.00
	906.20
	1489.03
	962.73

	Arunachal Pradesh

	1
	Lohit
	0.00
	91.00
	49.00
	140.00
	88.20

	2
	Siang
	0.00
	0.00
	226.50
	226.50
	113.25

	3
	Dibang Valley
	0.00
	13.50
	0.00
	13.50
	9.45

	4
	Upper Subansiri
	0.00
	3.50
	0.00
	3.50
	2.15

	Total
	0.00
	108.00
	275.50
	383.50
	213.35

	Jharkhand

	1
	Hazaribagh
	3.41
	14.13
	50.86
	68.40
	38.73

	2
	Ranchi
	5.06
	0.00
	38.68
	43.74
	24.40

	3
	Singhbhum
	46.11
	41.52
	24.62
	112.25
	87.48

	Total
	54.58
	55.65
	114.16
	224.39
	150.61

	Bihar

	1
	Palamau
	50.25
	25.00
	118.81
	194.06
	127.16

	2
	Rohtas
	69.97
	42.14
	539.93
	652.04
	369.43

	Total
	120.22
	67.14
	658.74
	846.10
	496.59


	Sl.

No
	District
	Reserves in mn.t
	Total
	Proved Equivalent

	
	
	Proved
	Probable
	Possible
	
	

	Diu

	1
	Diu
	48.84
	0.00
	0.00
	48.84
	48.84

	Total
	48.84
	0.00
	0.00
	48.84
	48.84

	Gujarat

	1
	Amreli
	233.31
	0.00
	0.00
	233.31
	233.31

	2
	Banaskantha
	270.96
	4.50
	0.00
	275.46
	274.11

	3
	Bhavnagar
	540.85
	0.00
	0.00
	540.85
	540.85

	4
	Junagarh
	1553.98
	0.00
	0.00
	1553.98
	1553.98

	5
	Kutchch
	1061.68
	6703.49
	0.00
	7765.17
	5754.12

	6
	Sabarkantha
	32.60
	0.00
	0.00
	32.60
	32.60

	7
	Surendra Nagar
	8.70
	0.00
	0.00
	8.70
	8.70

	8
	Rajakot
	7.88
	0.00
	0.00
	7.88
	7.88

	Total
	3709.96
	6707.99
	0.00
	10417.95
	8405.55

	Haryana

	1
	Ambala
	13.91
	1.93
	2.42
	18.26
	16.47

	2
	Mahendragarh
	17.31
	0.00
	0.00
	17.31
	17.31

	Total
	31.22
	1.93
	2.42
	35.57
	33.78

	Himachal Pradesh

	1
	Bilaspur
	370.00
	0.00
	500.00
	870.00
	620.00

	2
	Chamba
	400.00
	0.00
	0.00
	400.00
	400.00

	3
	Kullu
	0.00
	0.00
	19.70
	19.70
	9.85

	4
	Mandi
	500.00
	0.00
	550.00
	1050.00
	775.00

	5
	Sirmur
	50.00
	0.00
	0.00
	50.00
	50.00

	6
	Shimla
	0.00
	0.00
	2000.00
	2000.00
	1000.00

	7
	Solan
	480.00
	0.00
	1200.00
	1680.00
	1080.00

	8
	Kangra
	9.60
	0.00
	0.00
	9.60
	9.60

	Total
	1809.60
	0.00
	4269.70
	6079.30
	3944.45

	Jammu & Kashmir

	1
	Anantnag
	109.88
	497.46
	4843.00
	5450.34
	2879.60

	2
	Baramulla
	0.00
	1.20
	23.40
	24.60
	12.54

	3
	Kathua
	0.00
	0.00
	45.45
	45.45
	22.72

	4
	Rajauri
	0.00
	18.21
	4.00
	22.21
	14.75

	5
	Srinagar
	13.34
	7.50
	75.30
	96.14
	56.24

	6
	Ladakah
	0.00
	0.00
	0.52
	0.52
	0.26

	7
	Poonch
	0.00
	0.00
	11.80
	11.80
	5.90

	8
	Udhampur
	0.00
	0.00
	6.06
	6.06
	3.03

	Total
	123.22
	524.37
	5009.53
	5657.12
	2995.04


	Sl.

No
	District
	Reserves in mn.t
	Total
	Proved Equivalent

	
	
	Proved
	Probable
	Possible
	
	

	Karnataka

	1
	Belgaum
	169.00
	80.00
	65.22
	314.22
	257.61

	2
	Bagalkot – Bijapur
	427.14
	340.63
	325.45
	1093.22
	828.31

	3
	Chitradurga
	26.24
	77.05
	276.12
	379.41
	218.235

	4
	Gulbarga
	7095.89
	1687.55
	2086.93
	10870.37
	9320.64

	5
	North Kanara
	0.10
	68.80
	37.00
	105.90
	66.76

	6
	Tumkur
	0.00
	16.50
	29.40
	45.90
	26.25

	Total
	7718.37
	2270.53
	2820.12
	12809.02
	10717.80

	Madhya Pradesh

	1
	Bhind
	0.00
	24.00
	0.00
	24.00
	16.80

	2
	Damoh
	259.90
	0.00
	280.21
	540.11
	400.01

	3
	Dhar
	9.84
	17.02
	0.00
	26.86
	21.75

	4
	Hoshangabad
	0.00
	0.00
	39.45
	39.45
	19.73

	5
	Jabalpur
	141.80
	6.78
	112.85
	261.43
	202.97

	6
	Mandsaur
	461.23
	0.00
	7.12
	468.35
	464.79

	7
	Morena
	8.82
	17.01
	221.51
	247.34
	131.48

	8
	Panna
	30.27
	3.15
	1.88
	35.30
	33.41

	9
	Rewa
	197.21
	118.58
	0.00
	315.79
	280.22

	10
	Satna
	334.42
	65.14
	73.56
	473.12
	416.80

	11
	Sidhi
	149.00
	0.00
	0.22
	149.22
	149.11

	Total
	1592.49
	251.68
	736.80
	2580.97
	2137.07

	Chhattisgarh

	1
	Bastar
	142.85
	408.68
	209.35
	760.88
	533.60

	2
	Balaghat
	11.80
	2.02
	3.40
	17.22
	14.91

	3
	Bilaspur
	530.36
	26.50
	382.08
	938.94
	739.95

	4
	Durg
	254.42
	60.25
	0.00
	314.67
	296.60

	5
	Raigarh
	67.93
	48.06
	6.03
	122.02
	104.59

	6
	Raipur
	1511.13
	246.46
	577.00
	2334.59
	1972.15

	7
	Rajnandgaon
	22.00
	5.75
	0.00
	27.75
	26.03

	Total
	2540.49
	797.72
	1177.86
	4516.07
	3687.83

	Maharashtra

	1
	Chandrapur
	636.93
	33.96
	754.82
	1425.71
	1038.11

	2
	Yeotmal
	171.85
	77.06
	26.51
	275.42
	239.05

	3
	Gadchiroli
	82.00
	0.00
	0.00
	82.00
	82.00

	4
	Nagpur
	0.00
	0.00
	31.00
	31.00
	15.50

	Total
	890.78
	111.02
	812.33
	1814.13
	1374.66

	Manipur

	1
	Ukhrul
	11.02
	2.68
	7.86
	21.56
	16.83

	Total
	11.02
	2.68
	7.86
	21.56
	16.83


	Sl.

No
	District
	Reserves in mn.t
	Total
	Proved Equivalent

	
	
	Proved
	Probable
	Possible
	
	

	Meghalaya

	1
	West Garo Hills
	29.77
	281.95
	0.00
	311.72
	227.14

	2
	West Khasi Hills
	0.00
	37.00
	0.00
	37.00
	25.90

	3
	East Khasi Hills
	433.65
	374.25
	3779.85
	4587.75
	2585.55

	4
	Jaintia Hills
	84.00
	287.21
	1000.05
	1371.26
	785.07

	Total
	547.42
	980.41
	4779.90
	6307.73
	3623.66

	Nagaland

	1
	Tuensang
	0.00
	111.07
	2.50
	113.57
	79.00

	2
	Phek
	10.48
	2.50
	894.13
	907.11
	459.30

	Total
	10.48
	113.57
	896.63
	1020.68
	538.30

	Orissa

	1
	Koraput
	23.48
	78.50
	231.80
	333.78
	194.33

	2
	Sambalpur
	1.57
	7.15
	153.84
	162.56
	83.50

	3
	Sudargarh
	62.31
	10.18
	24.91
	97.40
	81.89

	Total
	87.36
	95.83
	410.55
	593.74
	359.72

	Rajasthan

	1
	Ajmer
	0.00
	99.14
	268.87
	368.01
	203.83

	2
	Alwar
	0.00
	0.00
	27.00
	27.00
	13.50

	3
	Banswara
	0.00
	395.00
	125.00
	520.00
	339.00

	4
	Bhilwara
	30.78
	22.00
	78.00
	130.78
	85.18

	5
	Bundi
	92.40
	116.83
	1200.86
	1410.09
	774.61

	6
	Chittorgarh
	249.52
	583.87
	645.35
	1478.74
	980.90

	7
	Jaipur
	26.54
	390.00
	0.00
	416.54
	299.54

	8
	Jhunjhunu
	0.00
	122.79
	125.52
	248.31
	148.71

	9
	Jhalawar
	0.00
	0.00
	32.50
	32.50
	16.25

	10
	Jodhpur
	0.00
	8.23
	51.78
	60.01
	31.65

	11
	Jaisalmer
	0.00
	1120.00
	50.00
	1170.00
	809.00

	12
	Kota
	75.00
	114.70
	29.00
	218.70
	169.79

	13
	Nagaur
	10.27
	0.00
	124.26
	134.53
	72.40

	14
	Pali
	0.00
	47.37
	296.70
	344.07
	181.51

	15
	Sirohi
	60.00
	0.00
	427.80
	487.80
	273.90

	16
	Sawai Madhopur
	9.00
	63.94
	0.00
	72.94
	53.76

	17
	Sikar
	0.00
	29.98
	0.00
	29.98
	20.99

	18
	Udaipur
	10.29
	207.44
	266.33
	484.06
	288.66

	Total
	563.80
	3321.29
	3748.97
	7634.06
	4763.19

	Tamil Nadu

	1
	Anna
	63.32
	24.23
	144.27
	231.82
	152.42

	2
	Coimbatore
	36.58
	29.11
	29.92
	95.61
	71.92

	3
	Kamarajar
	83.42
	5.33
	17.89
	106.64
	96.10

	4
	Madurai
	3.15
	2.24
	11.54
	16.93
	10.48


	Sl.

No
	District
	Reserves in mn.t
	Total
	Proved Equivalent

	
	
	Proved
	Probable
	Possible
	
	

	5
	Ramanathapuram
	0.00
	41.10
	0.00
	41.10
	28.77

	6
	Salem
	62.72
	43.10
	25.24
	131.06
	105.51

	7
	South Arcot & Pondicherry
	0.00
	6.04
	13.59
	19.63
	11.02

	8
	Tirunelveli
	32.55
	52.97
	85.49
	171.01
	112.37

	9
	Tiruchirapalli
	468.72
	78.63
	126.33
	673.68
	586.93

	Total
	750.46
	282.75
	454.27
	1487.48
	1175.52

	Uttaranchal

	1
	Almora
	9.00
	34.77
	0.00
	43.77
	33.34

	2
	Dehradun
	76.60
	546.42
	360.43
	983.45
	639.31

	3
	Tehri-Garhwal
	79.6
	573.00
	0.00
	652.60
	480.70

	4
	Pithoragarh
	23.00
	73.00
	93.00
	189.00
	120.60

	Total
	188.20
	1227.19
	453.43
	1868.92
	1273.95

	Uttar Pradesh

	1
	Sonbhadra
	327.90
	412.02
	225.13
	965.05
	728.88

	
	Total
	327.90
	412.02
	225.13
	965.05
	728.88

	
	Grand Total
	22475.63
	19031.02
	55923.70
	97430.35
	63759.94


Grand Total of Gross Reserves (in Mn.t) = 97430 

Gross of Proved Equivalent (in Mn.t) = 63760




�












































STATEWISE  CEMENT  CONSUMPTION AND PERCENTAGE  GROWTH�2001-2002 TO 2005-2006





STATEWISE  CEMENT  CONSUMPTION AND PERCENTAGE  GROWTH�1999-2000 TO 2003-2004





STATEWISE  CEMENT  CONSUMPTION AND PERCENTAGE  GROWTH�1998-1999 TO 2002-2003





STATEWISE  CEMENT  CONSUMPTION AND PERCENTAGE  GROWTH�1997-1998 TO 2001-2002





STATEWISE  CEMENT  CONSUMPTION AND PERCENTAGE  GROWTH�1995-1996 TO 2000-2001 





STATEWISE  CEMENT  CONSUMPTION AND PERCENTAGE  GROWTH�1993-94 TO 1998-99 








1 Though the capacity added was 30.44 mn.t. comprising of 21.08 mn.t due to expansion/modernization and 9.36 mn.t. due to greenfield plants, a capacity of 1.44 mn.t. has been derated. Thus in effect the addition of capacity during the 4 ½ years of the X Plan was 29.00 mn.t..
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