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CONSTRUCTION OF NATIONAL TRANSFER ACCOUNTS FOR INDIA: 

METHODS, INITIAL RESULTS, AND IMPLICATIONS 

1. Introduction

     National Transfer Accounts (NTA) is  a systematic approach to introduce age into the analysis of national income and accounting. It provides with the analytical bases and  empirical frameworks to  capture the process and implications of age structure transition on (a) dynamic macroeconomic growth through income, savings, and investments, and (b) inter-generational equity and poverty alleviation through asset allocations and transfers.   Its scope of analysis encompasses the working of the entire economy in term of public and private institutions, individuals and households, and policies and programmes.  Thus, the outcomes of construction and analysis of NTA are useful for  design and implementation of  long term  economic growth and intergenerational equity with special reference to  demographic changes. The outcomes are of particular relevance  and usefulness for India,  because its economic policies and programmes have been aimed at long term economic growth with equity of all descriptions in the light of  problems and challenges of its population size and growth and age structure transitions. 

     Construction of NTA is new for Indian economics. To start with, this construction  calls for specifying the methods for estimation Flow Accounts in terms of estimation of aggregate controls, age allocations, life cycle deficits, and age reallocations.  This paper is an attempt at these estimations for  India in 1999-00.  Availability of household level income and consumption data is one of the main reasons for the choice of 1999-00.  

     Rest of the paper is organized as follows.  Section 2 describes India’s macroeconomic and demographic background in the context of construction of NTA.  Estimation frameworks and initial estimation results on aggregate controls, age allocations, life cycle deficits, and age reallocations are presented in section 3.  Section 4 includes preliminary conclusions and implications. 

2. Macroeconomic and demographic background

     India’s recent economic structure, macroeconomic performance, patterns and implications of age structure transitions, and social security programme are briefly described below. 

2.1. Economic structure 

     We emphasize that India’s structure in terms of  federal form  of government, mixed economic system, and open economy are relevant for NTA purposes.  

     India being a federal economy,  (a) revenue and expenditure functions and (b) promotional and regulatory functions are divided at different levels of government. These levels of government include the Central/Union/Federal Government, and sub-national governments at the State level  and Local (i.e. District, Sub-district, and Village) levels.  As per the Indian Constitution, governments’ activities are divided under the Union List, State List, and Concurrent List.  Social sectors, such as, education, health, and social security are included in the Concurrent List.  Hence, both the national and sub-national governments have promotional and regulatory functions in these social sectors, and their combined expenditure and consumption are relevant for NTA purposes.      

     Mixed economic system of India is characterized by co-existence of public and private sectors in production and consumption of goods and services.  Thus, ownership, management,  and financing of social and economic sectors’ activities are distinguishable by public and private sector (comprising households and institutions).  This implies that NTA’s estimation frameworks  by  public and private sector are relevant for India.

     India is an open economy, because its borders are open for international trade in goods and services as well as for international mobility of factors of production (e.g. labour and capital).  An increase in openness is an important indicator for globalisation of Indian economy.  Thus, external account transactions are of  importance for India’s economic growth.  This implies that NTA’s open economy approach to estimations of aggregate control variables is relevant for India. 

2.2. Macroeconomic performance

     Table 1 presents a summary of  India’s macroeconomic performance by select growth of national income, savings, investment and internal and external stabilization indicators.  For purposes of comparative analysis, the indicators are presented for two periods, coinciding with India’s completed Ninth Five Year Plan (1997-98 to 2001-02) and near completion of Tenth Five Year Plan (2002-03 to 2004-05).  

     In brief, the indicators in Table 2 imply the following.  First,  India’s growth of national income has been positive since 1997-98.  This is indicated by the positive annual and average growth rates.  Fluctuations in annual growth are evident by the remarkable difference between annual growth rates and average growth rates.  Second, decline in ratio of net national product at factor cost to market prices indicates a decline in net indirect taxes in the national income; and an increase in ratio of net national product to net national disposable income indicates a rise in other current transfers from the rest of the world. Third, all the indicators of GDP and its sectoral growth rates show positive improvements, except for the GDP growth in agriculture sector.  In the same way, growth of savings and investments are evident by their increasing share in the GDP. Fourth, improvements in internal (or external) stabilization are evident by the decline in domestic rate of inflation (or current account deficit in balance of payments as a percentage of GDP).  In the same way, fiscal stabilization has improved in terms of a decline in the combined fiscal deficit of the Centre and State governments as a percent of GDP.  Further, external sector’s performance is evident by more than doubled increase in foreign exchange reserves (mainly in the form of foreign currency assets). 

     Overall,  the indicators in Table 1 support for positive macroeconomic performance of the Indian economy.     

Table 1: Indicators of India’s macroeconomic performance: 1997-98 to 2004-05

	Indicators
	1997-98 to 2001-02
	2002-03 to 2004-05

	1. National income  or Net National Product at factor cost and current  prices

Rs. in million  

US$ million@
	78033910

1806926
	68030810

1465339

	1.1. Annual growth (%) of national income 
	8.89#
	11.58##

	1.2. Average growth (%) of national income 
	11.30
	25.03

	1.3. Average growth (%) of national income during 1997-98 to 2004-05
	
	11.15

	1.4. Ratio (%) of Net National Product at factor cost to market prices
	85.19
	84.74

	1.5. Ratio (%) of Net National Product to net national disposable income  at market prices 
	96.74#
	97.02#

	

	2. GDP (at factor cost and 1993-94 prices)

Rs. in million  

US$ million@
	96260350

2228971
	83313740

1794523

	2.1. Average growth (%) of GDP 
	5.5
	7.0

	1.2. Average growth (%) of GDP by sectors: 
	
	

	· Agriculture
	2.4
	1.8

	· Industry
	4.6
	8.0

	· Services
	8.1
	8.9

	

	3.  Ratio of select macroeconomic variables to GDP at current prices 
	
	

	3.1. Gross domestic savings as % of GDP
	23.1
	28.2

	3.2. Gross domestic investment as % of GDP
	23.8
	27.5

	3.3. Current account balance as % of GDP 
	-0.7
	0.7

	3.4. Combined fiscal deficit of the Central and State Governments as % of GDP
	8.8
	8.4

	

	4. Foreign exchange reserves (US $ Billion)
	54.2*
	151.6**

	

	5. Rate (%) of inflation (based on Wholesale Price Index)
	4.9
	4.6***


@ Based on average annual exchange rate. 

# Refers to 2001-02

## Refers to 2004-05

* Refers to March end 2001 

** Refers to March end 2006

*** Up to January 2006    

Source: Compiled from the Central Statistical Organisation (2006), Reserve Bank of India (2006), and Planning Commission (2006). 

2.3. Patterns and implications of  age structure transition
     India’s population growth has undergone considerable changes over last 30 years (1961-2001).  This is evident in indicators of natural population growth.  For instance, fertility declined from a birth rate of  30.1  to 20.3 per 1000 population and total fertility rate of 4.1 to 2.3 per woman. This has been associated with corresponding improvement in life expectancy from 41.5 years during 1951-60 to 60.4 years during 1991-95 and stands at about 63 years at present. The interaction effect of fertility and mortality changes resulted in the demographic transition by remarkable age structure transitions in India.
  This is evident in Figure 1, using the population census data. 

[image: image1.emf]Figure 1: Age structure transition in India's population: 1961-2026 
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     Major age structure transitions are evident for population under 15 years of age, as the share of total population under this age group largely reduced from 41 percent in 1961 to 35.3 percent in 2001 and is projected to decline to 23.4 percent in 2026. At the same time, the share of total population under the age 60 plus marginally increased  from 5.6 percent in 1961 to 7.4 percent in 2001 and is projected to reach 12.4 percent in 2026. The large decline (or marginal increase) in the share of population under 15 years (or 60 years) had been associated with substantial rise in the proportion of working age group 15-59 years from 53.3 percent to 56.9 percent during the period 1961-2001 and is projected to be 64.3 percent in 2026.  Thus, dependency transition has been evident in the process of India’s population growth since 1961. 
 

     Up to 2006, four national sample surveys on socio-economic profile of the aged (60+ years) have been conducted (1987-88, 1993-94, 1995-96, and 2004) in India. The major results from the latest (or 60th) Round of the National Sample Survey in 2004 is summarized in Table 2, in comparison with corresponding data in 52nd Round of the National Sample Survey  in 1995-96 and by striking rural and urban distinctions.
     First, aged population and old age dependency ratio have increased in both rural and urban areas, but more in rural than urban India.  Second, large number of aged is economically dependent, especially given the prevalence of locomotor disability (unable to move physically) being dominant among the old-old (80+years).  Family members (or family as a social institution) are the major supporters of age population, in terms of (a) living arrangements with family members (e.g. spouse and children), (b) increasing number of aged living with a large number of surviving children than with a single surviving son/daughter, and (c) own family members being the major supporters of economically dependent aged persons.  This signifies the role of familial transfers as a social instrument of inter-generational exchange of economic resources.  Third, work participation rate among the aged is remarkable.  This is unsurprising due to the absence of any public retirement benefits (as a form of social security) for majority of the aged.   

Table 2: Select socio-economic background of aged persons in India: 1995-96 and 2004

	Variable

(Unit of measurement: Per 1000 population)
	52nd Round of National Sample Survey, 1995-96
	60th Round of National Sample Survey, 2004

	
	Rural
	Urban
	Rural
	Urban

	1. Share of the aged in total population 
	57
	50
	70
	66

	2. Old age dependency ratio 
	92
	74
	125
	103

	3. Living arrangements
	
	
	
	

	· Alone
	43
	45
	53
	43

	· With spouse only
	107
	80
	125
	104

	· With spouse and other members 
	462
	469
	442
	468

	· With children
	331
	349
	320
	322

	· With other relations and non-relations
	48
	51
	42
	49

	4. Proportion of aged persons by number of surviving children
	
	
	
	

	· Zero
	58
	59
	55
	58

	· One
	71
	79
	81
	85

	· Two
	113
	112
	126
	155

	· One or more
	942
	941
	945
	942

	5. Economic dependence of aged
	
	
	
	

	· Not dependent on others
	301
	311
	327
	359

	· Partially dependent on others
	163
	139
	138
	114

	· Fully dependent on others
	511
	532
	519
	516

	6.  Sources of support for economically dependent aged 
	
	
	
	

	· Spouse
	142
	156
	127
	148

	· Own children
	735
	728
	784
	762

	· Grand children
	52
	55
	28
	26

	· Others
	71
	61
	61
	64

	7. Proportion of locomotor disability among the aged persons 
	
	
	
	

	· 60-64 years
	NR
	NR
	31
	33

	· 80+ years
	NR
	NR
	269
	283

	· All aged
	111
	87
	77
	84

	8. Employment status among the aged persons (according to usual principal status)
	
	
	
	

	· Work participation rate (per 1000)
	386
	214
	NR
	NR

	· Self-employed in agriculture 
	627
	182
	NR
	NR

	· Self-employment in non-agriculture
	106
	523
	NR
	NR

	· Regular employees
	16
	150
	NR
	NR

	· Casual labour
	251
	145
	NR
	NR

	9. Distribution of aged persons by types of retirement benefits 
	
	
	
	

	· Pension only
	67
	151
	NR
	NR

	· Pension with other benefits
	93
	328
	NR
	NR

	· No pension with other benefits 
	50
	171
	NR
	NR

	· No benefits
	790
	350
	NR
	NR


Notes: NR refers to not reported.

Source: Compiled from NSSO (1998) and NSSO (2004).

     Studies on India’s age structure transition [e.g., Chakraborti (2004), and Rajan et al (1999)] have focused on description of dependency transition using descriptive statistics, such as, median age, index of ageing, and dependency ratio.  In general, the descriptions lead to a major conclusion that India’s ageing phenomenon is a problem of future.  Further, these studies focus on living conditions, and limited public policies and programmes for social security, for elderly population.  In general, the descriptions of living conditions draw heavily from the results of the above mentioned National Sample Survey of aged in India.  In addition, these studies note the relationship between ageing and economic development, but no economic effects of ageing on development, and effects of development on ageing, are quantified.
 This quantification, based on the NTA framework, is one of the main objectives of this paper.   

     India’s advantages and challenges of  age structure transition are highlighted in recent public documents and research papers.  For instance, the Approach Paper to 11th Five Year Plan [Planning Commission (2006)] highlights the advantages of the transition on economic growth. “Our dependency rate (ratio of dependent to working age population) is falling…... Properly handled, with an emphasis on human resource development and an economy capable of absorbing them in productive employment, the presence of a skilled young population in an environment where investment is expanding…. would be a major advantage.” (p.4).   On the other hand, the challenges of the transition on the social security programme are emphasised by Asher (2006): India’s social security system will face huge challenges due to the level and speed of ageing.  The life expectancy at age 60 (16 years for male and 17 years for female in 2001) is expected to rise rapidly, requiring a longer period of retirement support for each elderly. As consumption of healthcare resources increases disproportionately with age, retirement financing will need to factor in the healthcare needs.  By 2030, the population of over 60 years of age (which is the current retirement age) will approach 200 million (p.4638).      

2.4. Social security programme

     Social security programme has implications for entire Flow Account analysis in the NTA.  Thus, as a background for this analysis in the subsequent sections of this paper, an overview of India’s social security system and its current policy agenda is given below. At the outset, it should be emphasized that  India’s social security measures  are many, and divided under Central and State Governments, and private sectors ;  separated by organised workers in public and private sectors, and by organised and unorganised workers in private sector.   Thus,  beneficiaries differ by these measures.  The following description is limited to national level public social security programme.

     First, social security programme is a form of in-kind transfer of public goods’ consumption, such as, health and education. In this case, three approaches are distinguishable. (a) Universal programmes (such as, education and literacy, healthcare services, water and sanitation facilities, vocational training), which are available for consumption by entire population. (b) Targeted programmes for consumption by specified: Income categories [e.g. Public Distribution of System  and Universal Health Insurance Scheme for households Below the Poverty Line (BPL)]
; Age groups (e.g. Mid-day Meal Programme for elementary education students, Integrated Child Development Scheme for pre-school children). Spatial and social categories (e.g. special housing and employment generation programmes for rural, scheduled caste and scheduled tribes, and BPL households.

     It might be added here that India’s poverty alleviation measures are focused on the following. (a) Affirmative action by way of reservation for scheduled castes and tribes in elected bodies, public sector jobs and educational institutions, and supplemented by sectors’ specific welfare programmes with earmarked allocation. (b) Implementation of employment generation and asset creation programmes with special reference to rural areas. (c) Provision of minimum needs, such as, education, health, drinking water, sanitation, and roads. (d) Subsidised distribution of food under school children feeding and nutritional programmes, and distribution of foodgrains for poor families through public distribution system.  Thus, in general, poverty alleviation measures coincide with the social security programme in the form of in-kind transfer of public goods’ consumption. 
     Second, the National Social Assistance Programme, 1995.  This is a cash transfer programme and fully sponsored by Central Government.  It is targeted for poor and destitute and aims at providing social security for old age, death of breadwinner, and maternity.  The Programme has three components:  (a) National Old Age Pension Scheme for destitute individuals of more than 65 years with no source for livelihood.    The extent of assistance is equal to  Rs.200 per month per beneficiary.  (b) National Family Benefit Scheme for 18 to 65　years households below the poverty line in case of  death of prime household breadwinner.  The extent of benefit is equal to a  lumpsum amount of Rs.10000 to a family.  (c) National Maternity Benefit Scheme for pregnant household women below the poverty line and above 19 years.  The extent of benefit is equal to a  lumpsum amount of Rs.500 per beneficiary.

     Third, social  security schemes  for organised workers in public and private sectors.  Public includes government and quasi-government, and private sector includes registered factories and companies.  The schemes are implemented  through Labour Laws,  such as,  Employees State Insurance, Maternity Act, and Workmen Relief Act.  The benefits include: medical care, sickness and maternity leave with pay, retrenchment benefit, old age benefits (e.g. pension or provident fund with gratuity 
 ), and compensation for injury. In addition, for specified industrial workers (e.g. mine workers), benefits of  housing, medical care, and education for children are extended by Welfare Funds, financed  by cess on exported items (e.g. iron ore).  Further, organized  workers benefit from the voluntary tax advantaged schemes, such as, small savings schemes and pension products of life insurance companies.

     Estimates of distribution of employment show that 91 percent of workers belonged to the unorganized or informal sector [Government of India (2006a)]
  Social security for unorganised workers is introduced under the Unorganised Sector Workers Social Security Scheme 2004 for providing workers with  Old Age Pension Scheme , Personal Accidental Insurance, and Medical Insurance.  The Scheme is voluntary and  open for unorganized and self-employed workers with income from salary or wages up to Rs.6500 per month.  Contribution from the worker, employers, and the Government is defined for financing the Scheme.  For instance, workers contribution is equal to Rs.50 (or Rs.100) in the age group of 18-35 years (or 36-50 years), and that of employers is equal to Rs.100 and the Government is 1.16 percent of monthly wages of workers.  The Old-Age Pension Scheme provides with a minimum of Rs.500 per month at the age of 60 years or permanent or total disability and family pension in case of death of the workers.  Personal Accident Insurance covers accidental insurance of Rs.0.1 million. Medial insurance includes reimbursement of hospitalisation expenses up to Rs.30000 in a year and Rs.25000 for accidental death.        

     Most recently, Government of India (2006b) has recognized the magnanimity of the social security problem in the following words: “With some exceptions like the National Old Age Pension Scheme, social protection is practically non-existent for a large majority of population.  Pension benefits are not available to about 87 percent of the population and 74 percent of the work force, the bulk of whom are in the unorganized sector.  With the absence of a choice to individuals and lack of portability, there is a limitation on the mobility of labour” (p.42).

     Pension reforms to reduce long run liabilities of the Government towards terminal benefits to its employees (under the Defined Benefit Schemes, however) are the most important current policy agenda.   The National Pension Scheme, introduced for civil servants who entered the service  since 1 January 2004, is the most recent pension reform measure.  This is a Defined Contribution scheme (for Tier-I account) in which  mandatory contribution by the employee, matching contribution of  employer, investment returns are deposited.  No withdrawal is permitted before the retirement age (at present, 60 years).   Accumulated amounts are divided between compulsory annuity component and a lumpsum withdrawal component at age 60.  Thus, the NPS is a scalable and portable measure. 

3. Construction of NTA 

     Construction of India’s first NTA is attempted for the accounting period 1999-00 and at the national level of aggregation.   This construction is limited to the Flow Account.  This Account    measures all flows during the prescribed accounting period.  Estimation of lifecycle deficit (LCD) and age allocations is essential for construction of the Flow Account.  This   estimation involves four sequential steps: (a) Estimation of aggregate control variables (aggregate income and consumption); (b) Estimation of age allocation of aggregate control variables; (c) Estimation of lifecycle deficit (LCD) by age groups and overall age groups, as a basis for estimation of  age allocations; and (d) Estimation of age allocations by public and private asset allocations and transfers.

3.1. Estimation of aggregate control variables

     The variable and measurement descriptions of India’s aggregate controls for income and consumption are summarized in Table 3. This is based on the NTA methods [NTA (2006)].  India’s  National Accounts Statistics (NAS) is the official source of basic data for all aggregate control variables. 

Table 3:  Definition and measurement of aggregate control variables 

	Aggregate control variable
	Measurement of aggregate control variable

	1. Aggregate Income 
	

	1.1. Labour income 
	Compensation of employees + (2/3) of mixed income + net compensation of employees from the rest of world

	1.2. Asset income
	Operating surplus of non-household sector + (1/3) of operating surplus of household sector +

capital share of indirect taxes + Net property and entrepreneurial income from ROW - subsidies

	2. Aggregate consumption 
	

	     Public
	Government Final Consumption Expenditure (GFCE)

	     Private
	Private Final Consumption Expenditure (PFCE)

	2.1. Education consumption     
	

	     Public
	Expenditure on education  under GFCE

	     Private
	Expenditure on education  under PFCE

	2.2. Health consumption     
	

	     Public
	Expenditure on health under GFCE

	     Private
	Expenditure on medical care and health services under PFCE

	2.3. Consumption  Other   
	

	     Public*
	Expenditure on non-education and non-health  under GFCE

	     Private* *
	Expenditure on non-education and non-medical care and health services under PFCE


* Includes general public services; defense; social security and welfare services; housing and other community amenities; cultural, recreational, and religious services; economic services (e.g. agriculture, mining, transport, and communication).

* *   Includes food and beverages, clothing and footwear; fuel and power; furniture, furnishing, appliances, and services; transport and communication; and recreation and cultural services.  

Source: Authors.

     Table 4 presents the estimation results of aggregate labour and asset income in India’s NTA.   To gain further insights, the estimated incomes are disaggregated by their components.  Of the total labour income, the share of compensation of employees is the highest (53.81).  Labour share of mixed income accounts for 46.14 percent in the total labour income.  Thus, net compensation from the rest of the world (ROW) is negligible.  On the other hand, noteworthy components of assets income include (a) almost equal share of household and non-household operating surplus (about 45 percent) and (b) capital share of indirect taxes (about 20 percent).   

Table 4: Estimated aggregate labour and asset income variables in India’s NTA, 1999-00 

	Aggregate control for income variable

	Estimated value

[Rs. in million at current prices]

	1. Labour income


	10822910 

(100.00)

	· Compensation of employees

	5823570

(53.81)

	· (2/3) of mixed income　

	4993450

(46.14)

	· Net compensation of employees from ROW 

	5890

(0.05)

	2. Total asset income
	5456450

(100.00)

	· Operating surplus of non-household sector


	2481050

(45.47)

	· (1/3) of operating surplus of household sector


	2496720

(45.76)

	· Capital share of indirect taxes


	1104730

(20.25)

	· Net property and entrepreneurial income from ROW


	-160200

(-2.94)

	· Subsidies


	465850

(8.54)


Note: Figures in parentheses are percent to total labour or asset income.

Source:  Computed by using the (a) methods in NTA (2006) and (b) basic data in Central Statistical Organisation (2005). 

     Table 5 presents the estimation results of aggregate consumption by public and private education consumption, health consumption, and consumption other.  The results reveal three insights.  First, within public (or private) consumption, share of education (or health) consumption is higher than the consumption of health (or education).  Second, consumption other is highest within public and private consumption.  In particular, the share of consumption other within private consumption is higher than within public consumption. Third, within total education (or health) consumption, public (or private) consumption is higher than the private (or public) consumption.  Fourth,  within total consumption other, private consumption is remarkably higher (86.22 percent) than the public consumption (13.78 percent).  
  

Table 5: Estimated aggregate consumption variables in India’s NTA, 1999-00 

	Variable
	Estimated public consumption [Rs. in million at current prices]
	Estimated private consumption [Rs. in million at current prices]
	Estimated total consumption [Rs. in million at current prices]

	Education
	327740

(16.40)

[59.32]
	224740

(2.12)

[40.68]
	552480

(4.39)

[100.00]

	Health
	126710

(6.34)

[15.28]
	702290

(6.63)

[84.72]
	829000

(6.59)

[100.00]

	Others
	1543630

(77.26)

[13.78]
	9658640

(91.24)

[86.22]
	11202270

(89.02)

[100.00]

	Total consumption
	1998080

(100.00)

[15.88]
	10585670

(100.00)

[84.12]
	12583750

(100.00)

[100.00]


Note: (a) Private consumption is less of indirect/consumption taxes.  Indirect taxes exclude stamp and registration fees. (2) Figures in parentheses are percent to row’s total. (3) Figures in square brackets are percent to row’s total.  

Source:  Same as in Table 2. 

3.2. Estimation of age allocation of aggregate control variables

     Contributors and beneficiaries of aggregate control variables are distinct by their age groups. This implies that the methodology for age allocation of aggregate control variables and  LCD should be distinguished by variables. 

     In general, age allocations are determined by the institutional arrangements in the national economy and availability of data. For instance, age allocation of different components of aggregate consumption is estimable by using the sector-specific databases, and household consumer expenditure and employment surveys by the National Sample Survey Organisation. At the same time, age allocation for components of aggregate labour income may not be estimable for lack of data in the public domain.  Thus, a description of methodology for age allocation of aggregate control variables is essential in order to justify and qualify the estimation results and implications of LCD, asset reallocations, and transfers.   

     Methods and database for  age allocation of aggregate controls are described in Appendix 1 and Appendix 2. In essence, India’s NTA applies the NTA’s general methodology and develops specific methods due to unique institutional arrangements and data limitations.  For instance, NTA’s methodology is applied for age allocation of private education and health consumption (regression approach), and consumption other (equivalence scale); and to scale up age allocation of consumption to national level.  Age allocation of public consumption of health and education, and consumption other are based on the rules developed specifically in the context of India’s NTA.  This specificity may account for an essential difference in age allocation of aggregate control variables between the Indian NTA and other countries’ NTA.

     Using the above methodology, age profiles of aggregate control variables for consumption  are presented below.  To gain further insights, age profiles of public and private consumption are decomposed by education, health, and consumption other below.  

3.2.1. Age allocation of aggregate  private consumption

     Figure 2 presents the age profiles of  aggregate private consumption by education, health and consumption other.  
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3.2.2. Age allocation of aggregate public consumption 

     Age allocation of aggregate public consumption is presented separately for education, health and consumption other.  This separation is useful for comparison of age allocation between the private and public consumption.

     Figure 3 presents the age profile of public education consumption.   This  profile has a steep rise as well as a decline, mainly due to presumed uniformity of consumption within each levels of education.  This is in contrast with the  age profile of private consumption which has a flatter shape.  
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     Figure 4 shows the age profile of health consumption. Throughout,  private consumption remains higher than the public consumption.  These health profiles are in contrast with the age profile of education consumption.  
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     Age profile of  public consumption (allocated on per capita basis) other is presented in Figure 5. This profile is flatter as compared to  private consumption other.  
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     In short, the above decompositions show remarkable variations in age profile of aggregate public and private consumption due to different allocation rules for public and private education consumption, health consumption, and consumption other.
     3.2.3. Age allocation per capita aggregate control variables 

     Figure 6 distinguish age profiles of aggregate control variables by per capita monthly labour income and consumption, and by per capita monthly public and private consumption.   It is apparent that India’s age profile of aggregate consumption in per capita  is determined by the age profile of private consumption.  This is plausible because most the aggregate controls for public consumption is allocated on per capita basis. 
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3.3. Estimation of lifecycle deficit (LCD) 

     Table 6 presents the estimated LCD in India’s NTA 1999-00,  disaggregated by 6 age groups and by public and private consumptions.  

Table 6: Estimated life cycle deficit in India’s NTA,  1999-00

	LCD indicators

(Rs.in million at current prices)
	Age groups of population (years)

	
	Total 
	0-19
	20-29
	30-49
	50-64
	65+

	LCD
	-1760840


	-3862550


	-417990


	2204990


	639530


	-324810



	Consumption
	12583750
	4294190
	2546070
	3684850
	1366880
	691770

	· Private
	10585680
	3277380
	2211030
	3274740
	1212030
	610500

	· Public
	1998080
	1016820
	335030
	410110
	154850
	81270

	Less: Labour income
	10822910
	431640
	2128080
	5889840
	2006400
	366960


Source: Authors.

     The estimation results offer the following evidence. First, the LCD is evident for all age groups except for working population in the age group of 30-49 years and 50-64 years.  Second, the highest LCD is evident for young age dependents (age group 0-19 years) rather than for old age dependents (age group 65+ years).   In fact, the LCD in  age group 0-19 years is about 12 times higher than for the old age group (65+ years).  Third, the total LCD is equal to Rs.1760840 million.  This implies that the  ratio of life cycle deficit to surplus is equal to 1.76 (or 17.6 percent) for India in 1999-00. 
     Figure 7 presents the age profile of aggregate LCD in India’s NTA 1999-00 in terms of the NTA’s  ‘most famous graph in the world’.  In essence,  labour income shares increase rapidly and then slowly, peaking in the early or mid 40’s.  People aged 60 and over account for substantial portion of aggregate labour income.  Thus, India’s age profile of aggregate labour income shares the characteristics of both Type II (e.g. France, Australia, and Taiwan) and Type III (e.g. Japan) earning profiles in Lee et al (2003b). 

     Figure 8 presents the per capita age profile of the estimated  LCD in India’s NTA. 1999-00.
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 3.4. Age reallocations

     At present, estimation of age reallocations  in India’s NTA 1999-00 is incomplete for the following reasons.

     The National Sample Survey Organisation collected data on the employment-unemployment and consumer expenditures from independently selected sample survey of households in 1999-00.  This resulted in incompatibility between these two sources of survey data for estimation of intra-households private transfer.  This problem seems to be relevant for other countries, such as, USA. 

      During the data workshop in the University of California (Berkeley) in January 2007, this problem is expected to be resolved in consultation with the resource persons.  Subsequently, estimation of age allocations in India’s NTA 1999-00 will be completed.  This will provide with sources of adjustments of life cycle deficits by (a) inter vivos familial transfers, (b) public transfers; (c) asset reallocations by public and private sectors; and (d)  bequests.

     In the meanwhile, indirect estimation of age reallocation is attempted for 1993-94 due to the availability of national survey data on consumer expenditure, and employment and unemployment, for the same sample households.  If permissible, the estimated proportions of 1993-94  will be applied for 1999-00, assuming for constancy of structure of age reallocations between 1993-94 and 1999-00.

4. Conclusions and implications

     India has both advantages and challenges of its age structure transition.  Advantages may  be in the form of demographic dividends with growth implications.  Challenges are in the form of meeting with social security needs of both young and old age dependents with distributional implications.  Indian policy makers are aware of these demographic advantages and challenges, although no quantitative estimates of their implications on macroeconomic growth and equity are available.  In this context, construction of NTA for India is a policy imperative.  Its results will be useful to design and implement long run macroeconomic policies for economic growth, inter-generational equity, and poverty alleviation, as they are related to recent and projected age structure transitions.    

     Construction of NTA is new for India.  This paper made a beginning in this construction by estimation of Flow Account for 1999-00.  The initial estimation results lead to the following preliminary conclusions and implications.        

     India’s aggregate labour and asset income are remarkably contributed by the enterprises in the  unorganized and informal sector in the form of  labour and capital share of mixed income. This result shares the characteristics of a developing country. On the other hand, age profile of aggregate labour income resembles the characteristics of developed countries, such as, France and Japan.         

     India’s health and education consumption contrasting shares in aggregate public and private consumption.  Share of public education consumption (16.40 percent) exceeds the share of private education consumption (2.12 percent).  In contrast, share of health consumption is comparable (about 6 percent) in both aggregate public and private consumption.  Of the total consumption of education (or health), public (or private) consumption is higher than the private (or public) consumption.   The institutional factors and limitations of databases lead to specific methods for age allocation of public consumption of health and education.  This is contributory for the uniqueness of India’s age profiles of public consumptions in particular, and aggregate private consumption in general.                 

     India’s LCD is highest for young age dependents (age group 0-19 years) rather than for old age dependents (age group 65+ years).   In fact, the LCD in age group 0-19 years is about 12 times higher than for the old age group (65+ years).  Life cycle surplus is higher in the age group of 30-49 years than 50-64 years. 
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APPENDIX 1

Data and variable descriptions for construction of India’s NTA, 1999-00

Table A1: Age allocation of aggregate control variables in India’s NTA, 1999-00

	Aggregate control variable
	Age allocation rule
	Data source

	1. Aggregate labour income
	· Allocated according to the age profiles of wages and salaries of employed persons 

· Survey data comprised non-reported values for self-employed household persons in agricultural sector. These zero values were replaced by the average value of wages and salaries of all workers in their respective sample districts. 


	Employment and Unemployment in India, 1999-00,  National Sample Survey 55th Round (July 1999 –June 2000), National Sample Survey Organisation, Government of India (New Delhi)

	2. Education consumption     
	
	

	     Public
	· Using the combined revenue expenditure of Education and non-Education Departments in the Central and State Government, share of public education consumption is estimated by levels of education (i.e. primary education, secondary education, higher education, and training and adult education). 

· Enrolment in public (or government) education institutions is estimated by applying the National Sample Survey data on attendance rates by levels of education. 

· Using the estimated expenditure shares and enrolment, total public education consumption is estimated by levels of education. 


	Data are drawn from different sources, and combined to generate public education consumption by levels of education,  as detailed in Appendix 2

	     Private
	Allocated by applying the NTA’s regression approach, and by using age profile of private (out-of-pocket)  education expenditure by household persons.
	Household Consumer Expenditure in India 1999-00,  National Sample Survey 55th Round (July-December 1999), National Sample Survey Organisation, Government of India (New Delhi)


Table A1: Age allocation of aggregate control variables in India’s NTA, 1999-00 (Continued)

	Aggregate control variable
	Age allocation rule
	Data source

	3. Health consumption     
	
	

	     Public
	India’s total public expenditure (on revenue account) by all levels of governments in 2001-02 are divided between public health and others (includes family welfare programmes, but excludes expenditure on medical education, training, and research, and mass education as they are included under public education consumption). The shares of these expenditures are considered equal to their shares in public health consumption.     

Allocation rule is distinguished by  public health and non-public health consumption. 

First, using data on age and out of pocket expenditure for out-patients and in-patients who utilized public health facilities, the estimated age pattern of expenditure for out-patients was flatter, and approximately U-shape for in-patients. Given the merged data of out and in patients, age profiles were closer to U-shape. Consequently, the merged age pattern has been used for age allocation of public consumption of health. For lack of data, merged age pattern in 2004 is used (as an approximation, however) for estimation of age allocation of public health consumption in 1999-00. 

Second, non-public health consumption is allocated  on per capita basis.
	1. National Health Account India 2001-02,  National Health Accounts Cell, Ministry of Health and Family Welfare, Government of India (New Delhi): December 2005  

2. Morbidity, Health Care and the Conditions of the Aged, National Sample Survey 60th Round (January-June 2004), National Sample Survey Organisation, Government of India (New Delhi)



	     Private
	NTA’s regression approach is adopted for age allocation of household education expenditure.
	Household Consumer Expenditure in India 1999-00,  National Sample Survey 55th Round (July-December 1999), National Sample Survey Organisation, Government of India (New Delhi)


Table A1: Age allocation of aggregate control variables in India’s NTA, 1999-00 (Continued)

	Aggregate control variable
	Age allocation rule
	Data source

	4. Consumption  Other   
	
	

	     Public
	Allocated on per capita basis for the entire population. 


	Census of India 2001: Table C13 India, Office of Registrar-General and Census Commissioner, Government of India (New Delhi)

	     Private
	Allocated by the technique of Equivalence Scale, and distinguished by food and non-food consumption.

Individual food consumption of members in a household is assumed to be proportional to an equivalence scale that is taken as 0.4 for children below 4 years of age, then increases linearly from 0.4 to 1 for individuals between 4 and 20 years and assumed to be constant at 1 thereafter for individuals 20 years and above.

The same equivalence scale for food consumption  is used for age allocation of non-food consumption, excluding housing and durables.
	Household Consumer Expenditure in India 1999-00,  National Sample Survey 55th Round (July-December 1999), National Sample Survey Organisation, Government of India (New Delhi)


Notes:  (1) All age allocation based on equivalent scale, regression method and direct age data from surveys are smoothed by Lowess. In case of age allocation on per capita basis, simple moving average is used for smoothing. (2) To scale the age allocation of consumption to the national level, the population weighted procedure and adjusted age allocation is computed: 
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APPENDIX 2

Data sources and variable descriptions for age allocation of public education consumption in India

     Data requirements for age allocations are enrolment of students in  public institutions by levels of education.  Data sources by variables and methods for generation of the required data are as follows. 

Enrolment of students by levels of education and by public  institutions

     Enrolment data by  primary, secondary, and higher education is published in the Selected Educational Statistics (Ministry of Human Resource Development, Government of India).  This data does not distinguish the enrolment of students by  public (or Government) and private (or non-government) education institutions.  To overcome this limitation, attendance data in educational institution in general education (includes general school education from the primary to the higher secondary level, normal university education for a degree including professional education like engineering, medicine and agriculture) is used from a national sample survey, conducted by the National Sample Survey Organisation. The estimated attendance rates includes higher education and distinguishes elementary education by lower and upper elementary education. Accordingly, share of enrolment through attendance by levels of education and by types of institutions can be determined as follows. 

     Table A2 summarises the attendance of household persons in age group 5-24 by levels of education and by types of institutions from the national sample survey data in 1995-96.   We presume that the above shares in 1995-96 remained the same in 1999-00.  Within each level of education, we allocated the household persons for public education according to the combined share of Government and Local Body institutions in total attendance within each level of education (Row 6 in Table A2).  Accordingly, total enrolment of student in government education institutions by levels of education is obtained.

Table A2:  Attendance by levels of education and types of institution, 1995-96

Unit of measurement: Per 1000 distribution of persons of age 5-24 years pursuing general education by levels of education and by types of institution.

	Type of institution

and summary indicators
	Lower primary education
	Upper primary education
	Secondary education
	Higher education
	All education

	Age group
	6-10 years
	11-13 years
	14-17 years
	18-24 years
	6-24 years

	
	
	
	
	
	

	1. Government
	363

(68.88)
	148

(61.92)
	105

(54.97)
	21

(52.50)
	637

(63.89)

	2. Local Body
	45

(8.54)
	20

(8.37)
	11

(5.76)
	2

(5.00)
	78

(7.82)

	3. Private aided
	53

(10.06)
	50

(20.92)
	60

(31.41)
	14

(35.00)
	177

(17.75)

	4. Private unaided
	66

(12.52)
	21

(8.79)
	15

(7.85)
	3

(7.50)
	105

(10.53)

	5. Total
	527

(100.00)
	239

(100.00)
	191

(100.00)
	40

(100.00)
	997

(100.00)

	6. Combined share (%) of Government and Local Body in attendance of all institutions within each level of education  
	77.42


	70.29


	60.73


	57.50


	71.72




Note: Figures in parentheses refer to total number of household persons.

Sources: Computed by using the basic data in NSSO (200a) and NSSO (2000b).

     Share of public education consumption by levels of education in 1999-00 (Table A3) is assumed to be proportional to the share of revenue expenditure by levels of education. Accordingly, the share of public consumption by levels of education is equal to the share of revenue expenditure by levels of education under the (a) Education Department (Column 2 in Table A3), or  (b) Education Department, and non-education departments on education (Column 3 in Table A3), or (c) Education Department and non-Education Department on education and training (Column 3 in Table A3).   Share of expenditure under (c) is most comprehensive for education expenditure.  Hence, it is used as a basis for age allocation of public education consumption.   

     Expenditure by non-education departments on formal and informal training is considered more relevant for on-job persons.  In the same way, expenditure on adult education is relevant for persons in the age group: 15-59.  Thus,   (a) expenditure by non-education departments/ministries on formal and informal training, and (b) expenditure on adult education, is allocated for age group 25-59 years on per capita basis.   

Table A3: Share of revenue expenditure by levels of education, 1999-00

	Level of education
	Share (%) within Education Department
	Share (%) within Education Department and non-education departments on education
	Share (%) within Education Department and non-education departments on education and training

	1. Elementary education
	48
	39
	36

	2. Secondary education
	31
	26
	24

	3. Higher education
	21 *
	35 **
	32

	4. Training and adult education (25-59 years)
	
	
	8 ***

	Total
	100
	100
	100


* Includes adult education (about 0.36 percent of total expenditure by the Education Department).

** Excludes expenditure on formal and non-formal training by non-education departments.

*** Includes adult education, and formal and informal training 

Sources: Computed by using the basic data in Government of India (2003).

     In short, the main assumptions for the estimation and age allocation of public education consumption are as follows.

Share of enrolment in public education institutions (Government and local body schools or colleges) is proportional to the attendance rate of students in public education institutions within each level of education.  

Structure of attendance rate in 1999-00 remained the same as in 1995-96.

Share of aggregate public education consumption is proportional to share of revenue expenditure on education and training by education and non-education departments of the national and sub-national governments within each level of education.  

Per capita public education consumption is uniform within primary, secondary, and higher education.

Equal per capita consumption for training and adult education for the population  in the age group 25-59 years.  Population by single year in Census of India 2001 is used for estimation of per capita consumption of training and adult education.  

     Using the above methodology, public education consumption by levels of education is estimated as given in Table A4.   

A4: Estimation of age allocation of public education consumption, 1999-00

	Institutions
	Primary education
	Secondary  education 
	Higher education
	All levels of education
	Training and adult education

	Age group
	6-13 years
	14-17 years
	18-24
	6-24 years
	25-59 years

	1. Estimated total enrolment of students  in public education institutions
	117527160


	17256100


	4646349


	137827052


	395658701



	2.  Estimated total public education consumption (Rs. in million at current prices)
	117990


	78660


	104880


	301520


	26220



	3. Estimated per student or persons public education consumption (Rs. at current prices)
	1004


	4558


	22572


	2378


	66




Note: Aggregate control for public education consumption is equal to Rs327740 million at current prices.

Source: Estimated by authors.













































































































� This process of demographic transition is best described  by Lee (2003a): The classic demographic transition starts with mortality decline, followed after a time by reduced fertility, leading to an interval of first increased and then decreased population growth and, finally population aging (p.170). 


� According to Lee (2003a), increasing longevity leads to a rapid increase in the elderly population while low fertility slows the growth of the working-age population.  The old-age dependency ratio rises rapidly, as does the total dependency ratio.  In India, this phase occurs roughly between 2015 and 2060 (p.182).





� Further decomposition by male and female categories is available in the surveys, but not reported to limit the scope of our analysis.   We are aware of  the implications of feminization of sex composition of  elderly and ageing of elderly (mainly due to longer life expectancy) in terms of widowhood, destitute, and poverty.  Importance for focusing social security progamme for this vulnerable group among the elderly is highlighted by Hurd (1990) for USA, Knodel (1999) in the larger Asian context, and by Meena Gopal (2006) in the Indian context.    


� Recently, An and Jeon (2006) offer evidence on the U-shape relationship between demographic changes (measured by variables relating to age structure transitions)  and economic growth  (measured by per capita growth rate of GDP) from 25 OECD countries for 41 years (1960-2000). This evidence (non-NTA based, however) shows that demographic changes appear to first increase and then decrease economic growth and is called the Demographic U Hypothesis (Curve). 


    


� This restricted scope excludes the role of State Governments’ and private sector’s social security programmes.  Major State Governments’ social security initiatives include: old age pension,  maternity benefits, pension for agricultural landless labourers and physically handicapped and destitute women, employment, and housing subsidy.  Private sector’s contributions initiatives include voluntary organisations, such as, Self Employed Women Association (SEWA) in Gujarath.





� Official estimates of poverty by the Planning Commission are based on consumption poverty – Per capita per month consumption expenditure needed to meet with calorie norms (2400 calories for rural areas and 2100 calories for urban areas).   This expenditure  defines the official poverty line in rural and urban areas.  Accordingly,  persons below poverty line by  rural and urban areas are estimated, using the National Sample Survey data on consumer expenditure.  Following evidence show a decline in population the poverty line between 1993-94 and 1999-00.  





Year �
Number of people (in million) below the official poverty line�
�
�
Rural�
Urban�
Total�
�
1993-94�
244.03 (37.27)�
76.34


(32.36)�
320.37


(100.00)�
�
1999-00�
193.24


(27.09)�
67.01


(23.63)�
260.25


(100.00)�
�
	Note: Figures in parentheses are percent to row’s total.


	Source. Planning Commission (2002).     


� Under the national provident fund scheme, Employees Pension Scheme is a Defined Benefit scheme, and Employees Provident Fund is a  Defined Contribution scheme.





� Informal sector is defined as follows: All unincorporated private enterprises owned by individuals or households in the production and sale of goods and services and operated on a proprietorship or partnership basis and employing less than 10 persons [Government of India (2006a): p.7].  The following occupational heterogeneity of unorganized workers is recently quoted in Asher and Vasudeavn (2006: p.8): Self employed farmers and wage labour  (60 percent),  self-employed business owners (13.8 percent), salaried and/or contractual employees in the informal sector (5.4 percent), self-employed professionals (below 1 percent), and other (8.9 percent).  


� In addition, we estimated the aggregate controls for 1993-94 to compare the changes in 1999-00 by components of aggregate labour income, assets income, and public and private consumption. This comparison leads to the following insights. First, of the components of labour income, compensation of employees had a higher share (53.81 percent) in 1999-00 than in 1993-94 (49.73 percent). This signifies for a  decline  in mixed income from 50.46  percent in 1993-94 to 46.14 percent in 1999-00.  Second,  of the total assets income,  the share of operating surplus of non-household (or household) sector increased (or declined) from 35.94 (or 41.83) percent in 1993-94 to 38.84 (or 39.08) percent in 1999-00.  At the same time, the share of subsidies declined from 8.12 percent to 7.29 percent.  Third, share of public (and private) education consumption increased in the total public (and private) consumption from 14.85 (and 1.76) percent in 1993-94 to 16.40 (or 2.12 percent) in 1999-00.  At the same time, share of private health consumption increased from 3.40 percent to 6.63 percent and that of  public health consumption remained stagnant around 6.4 percent. Overall, the structure of public and private consumption remained the same between 1993-94 and 1999-00.
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