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PREFACE


This report is submitted in pursuance of the letter dated  30th April,2001 from  the Directorate of Economics & Statistics, Department of Agriculture & Cooperation, Ministry of  Agriculture.  The committee deliberated on various terms of reference and had three meetings to finalise the report.  In preparation of the report the committee had taken  help  largely from  National Accounts Division of CSO.  Department of Economic Affairs in the Ministry of Finance was  consulted  regarding budget analysis undertaken by them.   The Reserve Bank of India and NABARD provided the requisite details  in addition to the invaluable contribution by their officers as members of the committee.  Data on capital formation in fertilizer and pesticide industries were provided by the Industrial Statistics Wing of CSO, Kolkatta. Railway Board, BSNL, Pesticide Association of India  and several government departments  were  consulted for data needed in  the compilation of capital formation for agriculture.  We are grateful to all of them.


When the Committee was formed Shri D.K.Trehan, the then Economic & Statistical Adviser, was the Member Secretary.  After the retirement of Shri D.K.Trehan on 30th September, 2002 , Shri M.M.Nampoothiry has taken over.  The Committee methodology and the draft reports were discussed in the meetings. The final version of the report incorporates the comments of the members on the draft report.

The secretariat of the Committee was located in the office of   the  Directorate of Economics & Statistics, Department of Agriculture & Cooperation, Krishi Bhavan,    New Delhi.  Dr. N. Ekambaram   had borne the brunt of preparation of the report of the Committee.  The   Committee records its deep appreciation for his devotion to this task and in particular his untiring efforts to obtain necessary data from various sources to compile the  Capital  Formation for Agriculture.  This report would not have taken its shape but for his dedicated    efforts.
B.B. Bhattacharya
                                                                                                               Chairman

 New Delhi,
March, 2003
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Report of the Committee on Capital Formation in Agriculture
 1.  Introduction
          Capital formation is one of the basic factors for increasing production. This is all the more important in agriculture where we are faced with the task of  increasing  production to keep pace with  the increase in  population against the odds of  the vagaries of monsoon.  Judicious use of natural resources for sustainable production of agriculture, adoption of advanced technology and development of infrastructure for facilitating all agricultural activities, ensuring food security in the broader sense of making adequate nutritious food available and accessible to all and  making agriculture a profitable commercial activity  at  par with other industries in the arena of global economy  are the problems   that can be successfully  tackled only  with a strong capital base.   This requires a close monitoring of the status of capital formation which in turn hinges on  the nature of statistical system and quality of data available for measurement of capital formation.
     1.2.  At  present,  the  official source of  information   on capital formation is the Central Statistical Organization who provide   estimates of capital formation for the economy as a whole  as well for the individual industrial sectors including agriculture, as part of  compilation of National Accounts Statistics in accordance with  the concepts and definitions contained in the System of National Accounts (SNA) of the United Nations.  Capital formation in  SNA has been defined  within the framework of the national accounts  system.  There are conceptual dilemmas and practical difficulties in adopting a broader definition  of capital formation  in SNA.  These are clearly brought out dialogically  by  SNA-1993  in a separate section.  However, for enhancing the utility and resourcefulness  of  national accounts in economic analysis, policy making and decision taking,  SNA recommends compilation of detailed accounts for sub-sectors of the economy as well as  satellite accounts wherein alternative concepts,   definitions and classifications can be introduced.
  1.3.  Agricultural development cannot be ensured by confining  attention to  the activities within the boundaries of agricultural fields.   It should encompass activities fully or partially meant for agriculture such as production of   fertilizers and pesticides,   development of agricultural markets, rural roads and communication; augmentation of    facilities  for  agricultural credit for small and marginal farmers,  agricultural education, research  and development of  agricultural technology  which are the main source of  increasing production  under the limited availability of  natural resources.   For monitoring agricultural growth it is necessary to have a broader measure of  agricultural capital formation  that includes capital formation in all  these  activities,   which can  be called capital formation for agriculture  in comparison with capital formation in agriculture being compiled  and presented at present  in the National Accounts Statistics. This report  concentrates on   issues involved in the compilation of capital formation  for agriculture. 

1.4. Agriculture, apart from crop production,  is  also broadened to include the allied activities, namely, animal husbandry, forestry and fishing.  The  resources for these activities  are closely related.  People often are engaged in more than one of these activities.  Therefore, this report takes up agriculture and allied activities for consideration, and the term agriculture used in the report  refers  to agriculture allied activities mentioned above.
1.5. This report looks into   the concept of capital formation and the limitation for  adoption of  the broader concept in national accounting.  Next,  the procedure adopted by CSO  for compilation of capital formation in general and agricultural capital formation in particular is  examined.   Grouping of sectors and industries in the  System of National Accounts -1993  is briefly touched upon to  examine the possible regrouping of items of capital formation in agriculture.  The procedure for working out  capital formation for agriculture and estimates for the years from 1980-81 are given next.  Finally,  suggestions are made in respect of  compilation   and presentation of    capital formation for  agriculture. 
2. Capital Formation in National Accounts
      2.1.   National Accounts Statistics (NAS) is the authentic  source  for  estimates of capital formation  in  different sectors of the economy including agriculture.  Any review of  the concepts and procedures  for compilation of capital formation in agriculture is, therefore, requires a clear picture of  the concepts and methodology involved in the existing procedure of  estimating capital formation in NAS.  
   2.2. Capital formation  takes place in the production units. It consists  of  additions, less disposals, to fixed assets and  change  in inventories.  Additions to fixed assets,   called fixed capital formation,  are  the assets produced as outputs from process of production that are themselves used repeatedly or continuously in other process of production for more than one year.  Inventories consist of materials and supplies meant for intermediate input in production; work in progress; and finished goods and goods for resale.   The total fixed capital used in production   loses its productive capacity  in course of time due to wear and tear or obsolescence. In other words, fixed capital gets consumed in the process  of production.  The  extent of  loss  of its productive potential  is  known as  Consumption of Fixed Capital (CFC) which is to be compensated by acquisition of  an equal amount of fixed capital in the current year. Fixed Capital Formation computed without netting for  CFC  is known as Gross   Fixed Capital Formation (GFCF).  The term Gross Capital Formation (GCF) refers to the sum of  GFCF   and  change in inventories.  GCF less  CFC  is  known as Net  Capital Formation (NCF).  
   2.3. For clarity of understanding we give below the definition of asset and the components of capital formation in assets:

       Assets are defined as entities over which ownership rights are enforced by institutional units, and from which economic benefits may be derived by their owners by holding them, or using them, over a period of time.  The  following diagram  shows the relationship  among different types of assets:
Diagram-1


















  2.4.    Diagram-1  gives an  overview of  classification of assets and  a rough grouping of items under each category.  As regards   fixed capital formation, SNA-1993  provides the following  detailed  list of  fixed capital formation:
1. Dwellings

2. Other buildings and structures

3. Cultivated assets –trees and livestock – that are used repeatedly or continuously to produce products such as fruit, rubber, milk etc.

4. Mineral exploration

5. Computer software

6. Entertainment, literary or artistic originals

7. Major improvements to tangible non-produced assets, including land

8. Cost associated with transfer of non-produced assets

     2.5. Capital formation in the broader sense would cover many more items than what SNA-1993  has identified.  However, in  several cases, there is ambiguity regarding  classification  of some  expenditures  as capital formation or consumption  expenditures: For example , expenditures on training and development, education  and research etc.  SNA-1993  discusses  these borderline cases  in a separate section  (vide. Annex I).  It is observed that there is a possibility of overstretching the concept of capital formation into all consumption activities. Further, though it may be logically correct and  useful for policy making and planning to include  several activities as capital formation, the difficulty in quantification and  valuation, and the incongruity that  they may cause  in the national accounting set up, are the reasons for not including them as capital formation in national accounting. However, for monitoring  and predicting the growth trend of the economy, it is necessary to measure such  unquantifiable items and collect and provide regular data on them.
 3. The SNA Classification of sectors and activities

  3.1. SNA-1993  explains  the various ways of presenting National Accounts  on the basis of the same basic principles of  accounting. The central frame work of   SNA-93   consists of  Integrated Economic Accounts, Supply and Use Table, Three dimensional Analysis of Financial Transactions, Functional Analysis, and Population and Employment Tables.  Social Accounting Matrices    and Satellite Accounts are also  elaborated in  SNA-1993 for presentation of  greater details in  different formats  which may deviate from the  central frame work. 

   3.2. An overall view of the economy  is obtainable from  the   Integrated Economic Accounts which  provides, for institutional sectors,  the full  sequence of  accounts relating to  production, distribution of income, use of income, change in assets and liabilities, changes in net worth, stocks of assets and liabilities and net worth.

  3.3. An institutional sector consists of institutional units  which  are economic entities capable, in their own right,  of owning assets and incurring liabilities and engaging in economic activities and in transactions with other entities.  The five  mutually exclusive and exhaustive institutional sectors into which  SNA-1993 divides  the  economy  are: Non-financial Corporations, Financial  Corporations, General  Government,  Households and Non-Profit Institutions Serving Households (NPISH). These sectors can be sub-sectored  to have  a detailed analysis and understanding of the economy. The full sequence of accounts is possible for each  institutional unit, and the sum of these individual accounts make up the  sequence of accounts for the entire economy which is outlined in the flow chart at Annex II.  
  3.4. An institutional unit  may be engaged  in production or consumption or both.  The unit engaged in production   is called an enterprise.  The non-financial  corporations and   financial corporations do not  take part in  final consumption. The  units of  the other three  institutional sectors  are   engaged in   both  production  and  consumption.  

  3.5. An institutional unit may be engaged in more than one activity of production. It may consist of more than one establishment  where  an  establishment is a production unit situated in a single location in which only a single (non-ancillary) productive activity is carried out  or in which the principal productive activity accounts for most of the value added.  For the purpose of  understanding, we may assume that an establishment is engaged in a single activity though there are  examples to the contrary.   A  group of  establishments engaged in the same or similar kinds of activity  is called an industry. Therefore, an industry cuts across institutional units and ,  in some cases,  institutional sectors. The classification of industry  adopted by SNA-1993 is according to the International Standard Industrial Classification (ISIC). The National Industrial Classification (NIC)  of India  is also  in consonance with  ISIC.  A particular item of  asset  of an institutional unit may be used  in more than one  establishment of the institutional unit.   Therefore,  the  capital account for an  establishment and consequently for an industry  is not always possible to compile.  Agriculture is not an institutional  sector.  According to NIC, it is an industry. The establishments of  this industry are spread across all  institutional sectors excepting, perhaps,  the Financial Corporation.  Therefore,  compilation of capital formation for agriculture as an industry involves difficulties. 

 3.6.  However, there is  necessity for compiling  the sequence of accounts in agriculture  to  have a closer study of the agricultural economy.  For this purpose, FAO has proposed the System of Economic Accounts for Food and Agriculture (SEAFA) wherein a sub-sector of  agricultural households will be identified  for compiling details of accounts  including the capital account.   This system  has bee modeled on the accounting principles of SNA.   SEAFA, if implemented, would throw more light on the agricultural economy needed  by the policy makers.  
4. Method of compilation of capital Formation in  National Accounts in India
4.1. Gross Value Added  is complied in NAS by industry and capital formation is compiled by  assets and industry of use. The institutional  sectors adopted at present are: Public Sector, Private Corporate Sector and Household Sector.   The assets considered for compilation of capital formation are: assets created by construction activities, machinery and equipment and change in stock.   Acquisition of valuables and  cost associated with transfer of  non-produced assets  are not   included in the compilation.  

4.2.  The estimates of  capital formation by asset-based approach and industry-of-use approach do not tally. Further, the asset-based estimate for the total economy is reconciled  in comparison with  saving estimate  assuming that the  estimates of saving are more  reliable than the estimates of capital formation.
Asset-based Approach

4.3. In the asset-based approach, capital formation due to construction is obtained through commodity flow approach, machinery and equipment  by using industrial survey results, increment in livestock by using Livestock Census results. Change in Stock is estimated industry wise. 

Construction

4.4.  The Gross Fixed Capital Formation (GFCF) is the same as the value of output in the construction activity  less the cost of repairs & maintenance. Value of construction output is   estimated separately for pucca and kutcha constructions.  The estimate of output value of pucca construction is the same as the output of  the construction which is estimated by commodity flow approach. Here the  value of output is obtained from the estimates of value of    five input materials, namely, cement & cement products, iron & steel, timber & round wood, bricks & tiles, and permanent fixtures & fittings  used in construction  plus compensation of employees, interest & profit.  The break down of  value of construction by Public, Private Corporate and Household sectors are obtained through expenditure approach by collecting the data from budget documents, RBI results on studies of sample joint  stock companies, and the results All India Debt and Investment  Survey (AIDIS)  in respect of Household sector.  Adjustments are made  so that  the total expenditure of the three sectors thus estimated tallies with the value of output of  pucca  construction estimated through commodity flow approach.

4.5. Value of output or Capital formation due to kutcha construction  is  estimated purely by expenditure approach.   In the case of Public  Sector, the components involved are:

1. Afforestation

2. Reforestation

3. Soil conservation

4. Area Development

5. Other construction such as bunding, field drains and kutcha bridges

6. Irrigation

7. Roads & buildings

8. 50% of other construction  in  forestry

  4.6. In the case of Private Corporate Sector, kutcha construction covers  expenditures on  tea, coffee and rubber plantations. The  Household Sector kutcha construction estimates are made using the results of AIDIS conducted once in ten years.

Machinery & Equipment

    4.7. The value of  output of machinery and equipment are obtained from Annual Survey of Industries (ASI) in respect of the registered sector and  the proportion of  value of output of machinery and equipment  to the total output  from ASI results is applied to the output of unregistered sector to get the value of output of machinery & equipment in the unregistered sector. Adjustments for export and import are also made and  the value of machinery &  equipment   is obtained at purchaser’s price by applying  trade  & transport margin. 

Increment to Livestock

4.8. The estimate of  value of  net increases  in the productive animals used as draught animals and those yielding milk, wool etc. (which gives NFCF ) ,  and  the value of  other stock ( which gives Change in Stock)  are  estimated using the results of Livestock Censuses conducted once  five years.  The census year results are extrapolated  to get the estimates for the current year. 

Industry-of-Use Approach

 4.9. The GFCF  for individual industry is  obtained by estimating the GFCF for Public, Private Corporate and Household Sectors separately which are obtained  from budget documents and   the results  of  ASI,  various sample surveys and  by applying direct/indirect indicators.

5. Procedure  for  Compilation  of  GFCF  in  Agriculture

 Public Sector

   5.1. GFCF in the Public Sector is mainly due to irrigation projects undertaken by the Departmental Commercial Undertakings. There is a minor contribution by the Non-Departmental Commercial Undertaking  on account of  development of irrigation, horticulture, livestock and development of State Farms. Expenditure made by the Ministry of Agriculture, Rural Development etc. on Crop Husbandry, Soil and Water Conservation, preservation of wild life and other agricultural   programmes leading to tangible or non-tangible assets, is not accounted as capital formation in agriculture, but included as capital formation under  Public Administration.  

Private  Corporate Sector

5.2. Capital formation in the Private Corporate Sector generated mainly due to plantation activities is estimated by collecting the data from the Tea, Coffee and Rubber Boards etc.

Household Sector

 5.3. In the Household Sector, capital formation is due to construction activities such as digging of wells/tube-wells, construction of bunds and farm houses etc. which  is estimated by using  results of the All India Debt and Investment Survey (AIDIS) conducted once in ten years. For the post survey years the estimates are made by projecting the base year results by  using indices  of rural construction  and agricultural production specially computed  for the purpose.  Acquisition of agricultural machinery and transport equipments are estimated by  extrapolating AIDIS results by using the results of Annual Survey of Industries. Increment in Livestock is estimated by extrapolating the results of Livestock Censuses conducted once in five years.  As regards forestry, most of the forests are owned by the government and the capital formation is compiled from the budget documents.  For the  fishing activity ,  GFCF is estimated as net addition to capital stock comprising  mechanised & non-mechanised fishing boats, fishing gears etc.,   by using the results of Indian Livestock Census (ILC).  For the post census years, the results are extrapolated to get the estimates.

5.4. The components of GFCF in  Agriculture  & Animal Husbandry  in the  base year of NAS, namely, 1993-94 are  given in  Annex III.  
5.5. It is seen that the growth rate of capital formation in the  Household Sector in the post AIDIS years is  the growth rate of the indicators. The procedure for computing the indicators may be made explicit and the component-wise estimates be made available to the Ministry of Agriculture for  a better understanding of the trend of capital formation.  Similarly, Livestock Census conducted once in five years is the source of data for estimating capital formation due to increment in livestock. However, the census is not conducted in the same year in all the States.  In the absence of annual data, CSO extrapolates the census figures by using the earlier inter-census growth rates, which may turn out to be incorrect due to conditions that drastically affect the growth pattern in the post-census years. The Livestock Census results needs to be released within a reasonable time period and procedures for providing realistic estimates of different livestock population for the post-census years be explored by the Department of Animal Husbandry,  for use  by CSO in their estimates. 

 5.6. In the above procedure, it is seen that the expenditures of the government on soil  and water conservation etc. are not included under agricultural capital formation though the total picture on capital formation, even according to the existing procedure can be had only if we add the above expenditures to what is shown as capital formation in the  Agriculture Sector.  However, neither the institutional nor industrial classification as per the SNA procedures can capture the total at one place. 

5.7.  The economic and purpose classification of expenditures made by Administrative Departments  are culled out from the budget documents, wherein we get  the quantum of capital formation expenditure incurred on agriculture. Budget analysis  for identifying capital expenditure from the Central Budget is done by the Department of Economic Affairs (DEA) regularly. But the classificatory procedures adopted by CSO and the DEA  do not match exactly.  As regards state budget analysis the Reserve Bank of India take up the exercise and  bring out the publication, ‘State Finances – A  Study of Budgets’. However  it only  re-groups the budget classification for  reporting capital expenditure under different heads as opposed to the finer analysis done by CSO  for NAS purposes. There is necessity for these agencies to coordinate with one another to compile comparable   aggregates for their mutual benefit. This would also reduce time and effort made in this direction and enhance the utility of  these estimates. 

6. Capital formation for agriculture

 6.1. Capital Formation as compiled by CSO is broadly  in accordance with SNA and the  definition and coverage of  agricultural capital formation in SNA is constrained by the necessity for consistency and  coherence within  SNA. Solutions for policy and planning issues cannot be obtained merely from the confines of  SNA. In fact SNA itself recognizes this shortcoming and recommends compilation of satellite accounts  in  harmony with SNA.   In respect of Agricultural Sector, the information need  for the  managers of agriculture, extends beyond the production activity.    The  economic  status of the people engaged in agriculture vis-à-vis other sectors, the availability of infrastructure for production and marketing, and   infrastructure for production of  various inputs and services such as education and research  are  also to be monitored and developed for a holistic growth of agriculture.  Therefore, apart from the present series of capital formation compiled by CSO,  we  may have  two other series of   capital formation in agriculture obtained in the following way:
1. Capital formation for  agriculture obtained by regrouping the CSO estimates, and

2. Capital formation for  agriculture obtained by including capital formation in agricultural education , research  etc.
The present exercise is devoted to the first step.
Regrouping of CSO estimates to get Capital Formation for Agriculture
 6.2.   Most of the industrial sectors contribute  directly or indirectly to the development of agriculture. For example, fertilizer production is meant only for use in agriculture. Pesticide is also mostly used in agriculture.  Supply of  electricity in the rural areas is utilized in agricultural activities such as irrigation. Rural roads provide facilities for transport of agricultural commodities.  Construction of  godowns, cold storages, development of agricultural markets provide facilities for getting the monetary returns for the production.  A considerable proportion of  the  goods traffic on road and rails  is o account  of transporting  agricultural commodities. The rural cooperative banks and commercial banks lend loans to the farmers  to facilitate increase in agricultural production. Agricultural education and research is out and out meant for developing agriculture only.  Increase in the capital formation in these  activities  boost up the growth of agriculture. 
6.3.  Therefore, calculation of capital formation for agriculture  can be  made by taking an appropriate proportion of capital formation in different sectors as   available from NAS, and adding them together.  This can be worked out  for Public & Private Sectors combined, and for Public Sector separately  by adopting the  norms given below. The quantum of   GFCF   in each of the industrial sectors that qualifies for inclusion in the  GFCF for agriculture can be obtained according to the following procedure. 
1. Agriculture, Forestry & Fishing:  The entire capital formation in the sector is for agriculture only and so the entire GFCF in these sectors qualify as GFCF for agriculture.

2. Mining & Quarrying:  Capital formation in this sector is not meant for growth of agricultural production. Therefore,  no   GFCF of this sector is apportioned  into agriculture GFCF.

3. Manufacturing:  The activities of manufacturing fertilizers, pesticides and agriculture machinery  produce goods meant for use in agricultural production.  The entire capital formation in fertilizer  and agriculture machinery industries are for agriculture. Pesticides are used in  agriculture as well as in households.  59.4% of the pesticides is estimated to be used in agriculture on the basis of quantities of technical grade pesticides produced for agricultural and household uses. However, NAS gives the value of pesticides and fertilisers  used in agriculture.  It is assumed that the value of consumption of fertilizers is equal to the value of production of fertilizers and the entire fertilizer produced is consumed in agriculture.   The value of production of pesticides is obtained  by  dividing the consumption value by 0.594. The total value of production of pesticides and fertilizers is  obtained by adding these values of production. The proportion of the value of pesticides  and fertilizers used in agriculture to the total value of production of  pesticides and fertilizers is worked  out, which turns out to be 96.16%.  This  proportion is applied on the GFCF of the fertiliser and pesticide industry obtained from Annual Survey of Industries (ASI)  from 1980-81onwards to get the GFCF from the industry meant for agriculture for the corresponding years.
  

In the case of Public Sector, it is estimated on the basis of  the share of  Public Sector in fertilizer production which turns out to be  52%. On the basis of the information available from Pesticides Association of India, it is  assumed that 90% of  pesticides production is due to Private Sector.  Weighted average of these proportions is computed by taking the corresponding consumption values as weights. The average works out to  be 49.64% which is  applied on GFCF  for agriculture in fertiliser and  pesticide at the aggregate level to arrive at  GFCF for agriculture in the Public Sector.   As regards Agricultural Machinery,  the GFCF  for individual years are taken  from ASI data.     It is assumed that the Public Sector’s  contribution to GFCF in agriculture machinery is negligible. Therefore, to work out GFCF for agriculture due to Public Sector, the GFCF of only the Fertiliser & Pesticide industries are included.  The values at 1993-94 prices are obtained by using WPI for Industrial Machinery.
4. Electricity, Gas & water Supply: The proportion of electricity consumed in agriculture to the total output  in value terms as available from the Input Output Transaction Table -1993-94 of CSO is 8.55% which   is used to apportion  capital formation in this sector  into agriculture. 

5. Construction: Capital formation in this sector  consists of those goods used in construction activity. Construction  for agriculture includes construction  of irrigation facilities, farm houses etc. and  construction for developing infrastructure such as rural roads, rural electrification, godowns, agricultural markets etc.  The quantum  of capital formation meant for use in all the above activities is not available in the existing data sources. Therefore, the ratio of value of  construction in agriculture to the total value of construction in the year 1993-94 as available from the National Accounts Statistics is used for apportioning construction GFCF  into GFCF for agriculture. The above ratio turns out to be 8.8%. 
6. Trade:  The Enterprise Survey -1996-97 of NSSO gives the fixed  capital formation in the rural and urban trade in respect of  major States. The proportion of rural  capital formation to the total capital formation according to the survey is 24.5% which is used to apportion  GFCF in Trade Sector into GFCF for agriculture.

7. Railways:  The  ratio of revenue  from foodgrain transport to the total revenue earned by the Railways in the years from 1993-94 to 1999-00 works out to be 6.6% which is used to apportion GFCF in Railways to GFCF for agriculture.  Though there are other agricultural commodities  transported by the Railways, the major contribution to the revenue is from foodgrain transport.  Therefore, in the absence of detailed information, only the revenue due to foodgrain transport alone is taken for apportionment of GFCF.

8. Transport by other means:  The transport equipments owned by the Agriculture Sector  is already accounted for in the sector in NAS. Other transports such as airways, shipping etc. are not meant for agriculture. Therefore, contribution to  agriculture GFCF from this sector is assumed to be  very negligible and hence no apportionment of GFCF of this sector is made for inclusion in GFCF for agriculture.  At present no firm data is available on transport of agricultural commodities through roadways, and hence it is not included in the estimate of GFCF for agriculture.
9. Storage: The Enterprise Survey-1992-93 of NSSO gives the value of assets including godowns, room cooling equipments etc. owned by unorganized  sector enterprises in the rural and urban areas. The rural component of the assets constitutes 69.3%  of the total assets.  This ratio is taken for apportioning GFCF in Storage Sector  into  GFCF for agriculture.

10. Communication: Rural communication for agriculture is mainly by means of telephone. The ratio of revenue from rural telephones to the total revenue from communication for the year 2001-02, as per the data obtained from Bharat Sanchar Nigam Limited,  is 9.1% which is used for apportioning GFCF in Communication Sector into agriculture.
11. Banking and Insurance: The value addition in this sector is by indirectly measuring the value of financial services.  The measure known as Financial Intermediary Services Indirectly Measured (FISIM)  gives the value addition. FISIM is account of services rendered to different sectors. The contribution of  agriculture to the total FISIM  for the year 1993-94 is 5.25% which is taken for apportioning this sector’s GFCF into agriculture. 

12. Real estate & Ownership of dwellings:  This sector has no contribution to agricultural production and hence no apportionment of  GFCF of the sector is made for agriculture. 
13. Public Administration & Defence:  Economic and purpose classification of  expenditure incurred by the Administrative Departments  compiled from budget documents are published in NAS. The  amount classified as  Agriculture GFCF at current prices  in the above classification is taken as such for inclusion in GFCF for agriculture. The GFCF at 1993-94 prices is obtained by using the ratio between GFCF of Public Sector in agriculture at current and 1993-94 prices. 
6.4. In the above procedure,  in each if the sectors, the same ratio is used to get GFCF contribution to agriculture at both current and 1993-94 prices; excepting the Manufacturing and Public Administration wherein the special procedures for estimating the GFCF contribution to agriculture  are  fully described  under the respective captions.   The above proportions are  put together in the following table.
Table 1

	  Sector-wise Proportions of GFCF  meant for agriculture

	
	
	
	

	Sector
	Proportion of  GFCF for agriculture
	
	

	Agriculture etc.
	1.0000
	
	

	Agri. Machinery
	1.0000
	
	

	Fertiliser & Pesticide
	0.9616
	
	

	Elect. gas & water supply
	0.0855
	
	

	Construction
	0.0880
	
	

	Trade
	0.2450
	
	

	Railways
	0.0660
	
	

	Storage
	0.6930
	
	

	Communication
	0.0910
	
	

	Banking & insurance
	0.0525
	
	

	Note: Contribution from Public Administration to GFCF for Agriculture is the same as given under Economic and purpose classification of NAS.


6.5.  The  above description of procedure is meant mainly for explaining the methodology. The ratios obtained according to the procedure for the present report  are to be fine tuned for taking similar exercise on regular basis in future.  Capital formation for agriculture compiled by adopting the  above norms for the years from 1980-81  are given at Annex –IV .   
Capital Formation by including Additional Items  not in SNA basket
6.6.   In the regrouping  of CSO estimates of  capital formation, the expenditures on research & development, training, extension services and agricultural education are not included. Further, expenditures on conservation of forests and environment also qualify for inclusion as capital formation in agriculture.   By adding these expenditures we get  a third set of  agricultural capital formation   which goes beyond the confines of SNA. Though these  cannot be easily quantified, efforts should be made to  know expenditures on  agricultural research  in scientific institutions to compile capital formation  for agriculture in the broadest sense.
7.  Broad trends in capital formation
7.1 Currently (2001-02) GFCF in agriculture at 1993-94 prices, amount to Rs.19880 crore and  GFCF for agriculture turns out  to be  Rs.28830 crore.  The share of ‘GFCF in agriculture’ in  ‘GFCF for agriculture’  has declined over the years, from 79% in 1980-81 to  69% in 2001-02.

7.2 The broad trends in both GFCF in agriculture and for agriculture are similar during the period 1980-81 to 2001-02.  As per cent to GDP, GFCF in agriculture has declined from 3.4% in 1980-81 to 1.6% in 2001-02.  The corresponding share of GFCF for  agriculture has also halved  during this period. The deceleration has been more pronounced in the 1980’s as compared to the 1990’s. These an be seen from Table 2 below:
Table 2

	Gross  Fixed  Capital Formation in and for Agriculture at 1993-94  Prices 

	
	
	
	
	(Rs.Crore)
	

	
	
	GFCF 
	Percent Share in GDP of GFCF

	Year
	GDP
	in Agriculture
	For Agriculture
	in Agriculture
	for Agriculture

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

	1980-81
	401128
	13721
	17279
	3.4
	4.3

	1985-86
	513990
	13061
	17656
	2.5
	3.4

	1990-91
	692871
	15805
	21560
	2.3
	3.1

	1995-96
	899563
	16824
	25283
	1.9
	2.8

	2000-01
	1198685
	18364
	27946
	1.5
	2.3

	2001-02
	1265429
	19880
	28830
	1.6
	2.3


7.3 The share of GFCF in Public Sector in agriculture has also declined in relation to GDP.  The same is true of  Public Sector GFCF for agriculture.  There has been, therefore, a long term deceleration in the share of capital formation in agriculture in GDP at both aggregate and Public Sector level. In fact  the shares of GFCF in agriculture and for agriculture in GDP have declined  much more sharply in the Public Sector, as would be evident from the two tables.

Table 3
   Gross  Fixed Capital Formation in and for Agriculture  at 1993-94 Prices (Public Sector)

                                                                                                              (Rs. crore)
	
	
	GFCF 
	Percent Share in GDP of GFCF

	Year
	GDP
	in Agriculture
	for Agriculture
	in Agriculture
	for Agriculture

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

	1980-81
	401128
	7358
	9855
	1.8
	2.5

	1985-86
	513990
	6005
	9224
	1.2
	1.8

	1990-91
	692871
	4871
	8706
	0.7
	1.3

	1995-96
	899563
	5318
	9631
	0.6
	1.1

	1999-00
	1148442
	4637
	9902
	0.4
	0.9


7.4  GFCF in agriculture now accounts for less than 10% of total GFCF.  The ratio seems to have declined very sharply during the  1980’s.  In the last few years there has been some improvement in the share of agriculture in total GFCF, however, in spite of this it is still well below what it was in the early 1980’s.  The same is true of GFCF for agriculture.  

7.5 Currently, GFCF for agriculture at 1993-94 prices  account for about 12% of aggregate capital formation.  As against this, the share of agriculture in GDP is currently about 24%  Clearly there is a strong case to increase the share of agriculture in total capital formation in the economy.  Even in the case of Public Sector, the share of agriculture in total Public Sector capital formation has declined over the years.
7.6 As agriculture is getting diversified, there is a need to not only   augment but also re-structure  the pattern of investment in agriculture. Historically, the Public Sector has taken the lead in directing the growth and pattern of agriculture investment.  We recommend that immediate steps should be taken to improve capital formation for agriculture in both Public and Private Sectors.  Otherwise, it may be difficult to sustain the agriculture growth and rural purchasing power.  Currently, irrigation accounts for the bulk of public investment in agriculture (above 90%).  The new strategy of agriculture growth and diversification of agriculture from traditional crop cultivation to horticulture etc. would require more investments on cold storage, rural roads, communication, marketing network and facilities, warehouses etc.  Simultaneously efforts should be made to revitalize agriculture through introduction of bio-technology and other innovations.  This would require substantial increase in investment on research & development for agriculture.
 8.  Recommendations 

1. The  coverage of items and the procedure for compilation of capital formation in agriculture as followed by the Central Statistical Organisation is constrained by the United Nations System of National Accounts  (SNA).  In the National Accounts Statistics compiled by CSO,  capital formation  in  agriculture  as reported in the industry-wise estimates of  capital formation does not represent total capital formation augmenting capacity of  agriculture. Nor  the institutional classification as recommended by SNA-1993 would  capture the total picture of   agricultural capital formation properly. Therefore, it is necessary to consolidate capital formation for agriculture  under different headings in  National Accounts into a single entity called capital formation for agriculture. 
2.  Training,  education and  research are the basic activities that help  to enrich the human capital  and lead to break-through in increasing productivity in agriculture. Given the limitations on expansion of  area under cultivation,  agriculture for its growth primarily depends on techniques for optimal use of resources and scientific innovations. Therefore,  expenditures on  agricultural  education, research and  training   generate intangible assets that help to increase productivity.  For reasons of  inconsistency that it may  create in the system   and difficulties in  quantification, these activities are not  taken as capital formation activities in  SNA.   Though it is desirable to broaden the concept of capital formation,  it is not feasible to incorporate this in the present system of national accounts.  However, a separate estimate of expenditure on R&D for agriculture may be made to keep track of development of agriculture.
3.   There are no direct data available on annual basis  for compilation of capital formation in   agriculture in the  household  sector.   The All India Debt and Investment Survey (AIDIS) conducted by the National Sample Survey Organisation  once in ten years is the basis for  estimating  household sector capital formation.  Capital formation in the post survey period is estimated by extrapolating the base year results by  using various  indicators.  These indicators should  be updated through periodic samples. Further, AIDIS is a household survey. The activities such as watershed management undertaken by the non-profit institutions are not likely to be covered in the survey. CSO may ensure that capital formation  due to such activities as are not captured in AIDIS, are also covered in the private agricultural capital formation.  

4. Livestock Census conducted once in five years is the source of data for estimating capital formation due to increment in livestock. However, the census is not conducted in the same year in all the States.  In the absence of annual data, the census figures are extrapolated by using the earlier inter-census growth rates, which may  not be representative  due to variations in agriculture  in the post-census years.  The extrapolation should be done by normalizing growth rates though smoothening of yearly variations in agricultural situation. The Livestock Census results need to be released within a reasonable time period and procedures for providing realistic estimates of different livestock population for the post-census years be explored by the Department of Animal Husbandry,  for use  by CSO in their estimates. 

5. At present Public Sector investment in agriculture mainly consists of investment in  irrigation projects.  Expenditures on soil and water conservation etc. are included as capital formation under Public Administration.  The source of data for these estimates are the Central and State government budgets.  The entire National Accounts  Statistics on  Public Sector  compiled by CSO is based on the budget documents. It is a time consuming work to analyse all central and State budgets to prepare the accounts. The Department of Economic Affairs in the Ministry of Finance  analyse the central budget to bring out the publication, “Economic and Functional Classification of the Central Government Budget”.  “Indian Public Finance” compiled by them gives the details based  on the account heads as available in the budget documents.  The Reserve Bank of India  does similar exercise to release the publication,  “State Finances – A Study of Budgets”.     There is  a necessity for these agencies to coordinate with one another to reconcile the alternative estimates  for the mutual benefit of these agencies as well as for enhancing the utility of the compiled statistics.
6. As agriculture is getting diversified, there is a need to not only augment but also re-structure  the pattern of investment in agriculture. Historically, the Public Sector has taken the lead in directing the growth and pattern of agriculture investment.  We recommend that immediate steps should be taken to improve capital formation for agriculture in both Public and Private Sectors.  Otherwise, it may be difficult to sustain the agriculture growth and rural purchasing power.  Currently, irrigation accounts for the bulk of public investment in agriculture (above 90%).  The new strategy of agriculture growth and diversification of agriculture from traditional crop cultivation to horticulture etc. would require more investments on cold storage, rural roads, communication, marketing network and facilities, warehouses etc.  Simultaneously efforts should be made to revitalize agriculture through introduction of bio-technology and other innovations.  This would require substantial increase in investment on research & development for agriculture.

7. There is a need to get the actual consumption of electricity in agricultural activities. The present estimates of electricity consumption in agriculture is obtained as residual after deducting the industrial and urban consumption from the total consumption. The residual represents both the domestic consumption of  rural households and electricity consumed  in agricultural activities,  as well as transmission losses and thefts and pilferage.
8. Data on each component of capital formation provides a separate  picture of the status of capital formation.  Data on construction of rural godowns , rural roads, provision of rural electricity and  establishment of agricultural markets  facilities,  acquisition of  assets  such as  tractors, tillers, threshers, pump sets etc. may be  available directly or indirectly  from different sources.   These  data may be collected and compiled and brought out in the form of regular publication.  Similarly,  data on details of institutional loans released to the farmers for acquisition of capital  assets may be published regularly. In such a  publication, subsidies in agriculture may be juxtaposed with investment by government to know the total resource allocation  by the government for agriculture. 

9. The System of Economic Accounts for Food and Agriculture (SEAFA) designed  by FAO may be attempted for implementation in the Ministry of Agriculture.   Agriculture Census, Input Survey, Livestock Census,  Integrated Sample surveys and  Land and Livestock Holding Survey by NSSO  are some of the sources for gathering the relevant details for SEAFA.   The gaps in the data may be filled up by collecting  additional information through  these  Census/Surveys. 

 10. A coordination committee in the Ministry of Agriculture for  agricultural statistics  may be formed on a permanent basis with the Economic & Statistical Adviser as the  chairman and  concerned senior officers from Department of Animal Husbandry, Agriculture Census Division, Horticulture Division, Directorate of Marketing and Inspection etc. as members to  resolve all issues in the matter of collection and exchange of  comprehensive and consistent statistics  as well as  to improve and maintain  the    statistical base on agriculture  keeping  the requirements of the Ministry of  Agriculture  as well as the national  statistical system  in view. 

11. A Division is to be created in the Directorate of Economics and Statistics in the Ministry of Agriculture which would be managed by  suitably trained personnel  as well as equipped with modern facilities of Information  Technology,  for compilation of capital formation for agriculture, implementation of SEAFA and  for bringing out a regular publication on capital formation for agriculture.
12.  At present only  a few states compile capital formation estimates at the state level.  As a result it is not possible to compute capital formation for agriculture for all states.  However, those states that publish data on capital formation regularly may be encouraged to compute capital formation for agriculture by using an appropriate methodology, similar to the one worked out at the national level.

Annex I

 Final Consumption, intermediate consumption and gross fixed capital formation-                                             Conceptual issues   (SNA-1993)
   Consumption is an activity in which institutional units use up goods or services.  There are two quite different kinds of consumption.  Intermediate consumption consists of inputs into processes of production that are used up within the accounting period.  Final consumption consists of goods and services used by individual households or the community to satisfy their individual or collective needs or wants.  The activity of gross fixed capital formation, on the other hand, is restricted to institutional units in their capacity as producers, being defined as the value of their acquisitions less disposals of fixed assets.  Fixed assets are produced assets (mostly machinery, equipment, buildings or other structures but also including some intangible assets) that are used repeatedly or continuously in production over several accounting periods (more than one year).  Compile the production accounts by industry that make up supply and use tables of the SNA, the concept of the establishment being the same in both the SNA and ISIC.  The International Labour Organisation(ILO)  has issued revised standards on labour statistics that define employment in a way that is consistent with the  boundary of production in the SNA, as summarized earlier in this chapter.  An extract from the resolution of the Fifteenth International Conference of Labour Statisticians concerning the distinction between the formal and informal sectors is reproduced as an annex to chapter IV.  Another example is provided by the revised Handbook on Agricultural Accounts, prepared by the Food and Agricultural Organisation of the united National (FAO), which has been brought into line with the treatment of agricultural products and activities in the SNA. It is neither necessary nor feasible to list here all the revisions to international statistical systems and standards that are being undertaken or planned as it is the policy of all the various international agencies involved at a world level to harmonize these systems with each other and with the SNA to the fullest extent possible.

The general nature and purpose of the distinction between gross fixed capital formation and consumption, whether intermediate or final, is clear.  The distinction is fundamental for economic analysis and policy making.  Nevertheless, the borderline between consumption and gross fixed capital formation is not always easy to determine in practice.  Certain activities contain some elements that appear to be consumption and at the same time others that appear to be capital formation.  In order to try to ensure that the  System is implemented in a uniform way decisions have to be taken about the ways in which certain difficult, even controversial, items are to be classified.  Some examples are given below.

Training, research and development

Expenditures by enterprises on activities such as staff training or research and development are not the type of intermediate inputs whose consumption is determined by the level at which production is carried out in the current period but are designed to raise productivity or increase the range of production possibilities in the future, in much the same way as expenditures on machinery, equipment, buildings and other structures.  However, expenditures on training and research or development do not lead to the acquisition of assets that can be easily identified, quantified and valued for balance sheet purposes.  Such expenditures continue to be classified as intermediate consumption, therefore, even though it is recognized that they may bring future benefits.  In fact, many other expenditures undertaken by enterprises may also have impacts in future periods as well as the current period – for example, market  research, advertising and expenditures on health and safety that affect the well-being and attitudes of the workforce.

Education

It is often proposed that expenditures on education should also be classified as gross fixed capital formation as a form of investment in human capital.  The acquisition of knowledge, skills and qualifications increases the productive potential of the individuals concerned and is a source of future economic benefit to them.  However, while knowledge, skills and qualifications are clearly assets in a broad sense of the term, they cannot be equated with fixed assets as understood in the system.  They are not produced because they are acquired through learning, studying and practising – activities that are not themselves processes of production.  The education services produced by schools, colleges, universities, etc. are consumed by students in the process of their acquiring knowledge and skills.  Education assets  are embodied in individuals as persons.  They cannot be transferred to others and cannot be shown in the balance sheets of the enterprises in which the  individuals work (except in rare cases when certain highly skilled individuals are under contract to work for particular employers for specified periods).  Education assets could possibly be shown in balance sheets for the individuals in which they are embodied, but individuals are not enterprises.  They would be difficult to value, bearing in mind that the remuneration received by a skilled worker depends upon the amount of time and effort expended and is not simply a return payable to the owner of an asset.

It may also be noted that final consumption consists of the use of goods and services for the direct satisfaction of human needs or wants, individually or collectively.   Education services are undoubtedly consumed in this sense.  They increase the welfare and improve the general quality of life of those consuming them.  Moreover, they are not the only services consumed by individuals to bring long-as well as short-term benefits. For example, the consumption of health services brings long-term benefits and even the consumption of basic items such as food and housing is necessary in order to keep an individual in good health – and good working order.

Repairs, maintenance and gross fixed capital formation

Another, less familiar, example of the intrinsic difficulty of trying to draw a dichotomy between consumption and gross fixed capital formation is provided by repairs and maintenance. Ordinary maintenance and repairs undertaken by enterprises to keep fixed assets in good working order are intermediate consumption.  However, major improvements, additions or extensions to fixed assets, both machinery and structures, which improve their performance, increase their capacity or prolong their expected working lives count as gross capital formation.  In practice it is not easy to draw the line between ordinary repairs and major improvements, although the system provides certain guidelines for this purpose.  Some analysis, however, consider that the distinction between ordinary repairs and maintenance and major improvements and additions is neither operational nor defensible and would favour a more “gross”  method of recording in which all such activities are treated as gross capital formation.

Interpretation of the distinction between consumption and gross fixed capital formation

The examples given above show that a simple dichotomy between consumption and gross fixed capital formation inevitably presents problems when dealing with flows of goods and services that do not fit comfortably under either heading.  The issue is not simply how to classify certain flows, but also how to achieve  an economically meaningful and feasible set pf accounting procedures for  the assets acquired through gross capital formation within an integrated, coherent set of accounts encompassing past and future periods as well s the present.

Some care and sophistication is needed in using the accounts.  For example, goods and services “consumed” by households – i.e. acquired for the satisfaction of their needs or wants – are not suddenly “used  up” and do not “vanish” at the moment of acquisition.  In particular, households “consuming” services such as health and education may continue to derive benefits over long periods of time.  The “consumption” of such services therefore has some points of similarity with “investment” in assets.  Similarly, enterprises may continue to benefit over long periods of time from the intermediate consumption of services such as maintenance and repairs, training, research and development, market research etc.  Thus, while the acquisition of fixed assets by enterprises – that is, gross capital formation – is undertaken specifically to enhance future production possibilities, they are not the only types of expenditure that may be expected to   bring future benefits.

The decision whether to classify certain types of expenditure by households or government, such as education or health services, as final consumption expenditures or gross fixed capital formation does not affect the size of GDP, as both are final expenditures.  On the other hand, the decision to classify certain expenditures by enterprises as intermediate consumption rather than gross capital formation does reduce the gross value added and operating surplus of the enterprise and hence GDP as a whole.  However, treating certain expenditures as intermediate reduces not only gross fixed capital formation but also consumption of fixed capital in subsequent periods.  It is therefore an open question as to how net value added and net domestic product (NDP) are affected in the longer term, depending upon the pattern of the relevant expenditures over time.23


Annex II

RELATIONSHIP  AMONG  NATIONAL ACCOUNTS AGGREGATES
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Legend:

   GVA:Gross Value Added

            NNI   :Net National Income


   GDP:Gross Domestic Product

NNDI :Net National Disposable Income    
   CFC:
Consumption of Fixed Capital
NFCF:
Net Fixed Capital Formation

   NDP:Net Domestic Product

            CI       : Change in Inventories

   CE   :   Compensation of Employees             
   PI     :  Property Income

Annex III

 Components of GFCF in Agriculture  in 1993-94  and their value at current prices
	Component
	    Value at current prices 

           (Rs.Crore)
	   Percent share in the total

	Public Sector

Departmental Enterprises

Non-Departmental Enterprises
	4536

4466

   70
	34.9

34.3

  0.5

	Private Corporate Sector
	680
	  5.2

	Household Sector

Construction
(i) Improvements of land & building

(ii) Orchards plantation

(iii) Wells

(iv) Other irrigation sources

(v) Farm houses

(vi) Others (including furniture & fixtures)

Capital transfer to household

Total construction

Machinery

(i)Agricultural machinery

(ii) Transport equipment

Total machinery

Livestock

	920

157

1306

691

272

184

1298

4828

1192

1189

2381
590


	7.1

1.2

10.0

5.3

2.1

1.4

10.0

37.1

9.2

9.1

18.3

 4.5

	Total GFCF
	13015
	100
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