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Abstract Using the new methodology of National Transfer Accounts, this paper

quantifies the economic impacts of age structure transition and productivity growth

rate on India’s economic growth over the period 2005–2050 by formal and

informal sectors. Growth effects are captured by the first demographic dividend

(FDD) and distinguished by sector-specific (a) productivity age profiles, (b) relative

and absolute labor productivity growth rates, and (c) population distribution for the

benchmark year during 2004–2005. Empirical results show that in the presence of

these sector-specific differences, growth effects are higher and the sources of lower

and slower FDD are attributable to lower productivity levels, growth rates of pro-

ductivity, and growth rate of effective number of producers in informal sector.

Further, throughout, growth effects of productivity are found to be stronger than the

age structure transition. Sensitivity results show that growth effects can be

remarkably higher at an annual rate of 17 % if benchmark output can be doubled in

the informal sector, or FDD can be sustained up to 2050 if India’s productivity

profile in formal (and informal) sector has a comparable shape with that of Japan/

USA (and Philippines/Indonesia/Nigeria). Overall implications show that stronger

policy efforts are required for improvement in productivity levels and growth in

informal sector to maximize long-run economic growth through FDD. These new

results and implications may be of relevance for formulation of age-structure and

informal sector related growth promotion policies in other developing countries

of Asia, Latin America and Africa.
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Introduction

India’s working population is divided into formal/organized and informal/unorga-

nized sectors. The concept, definition, and measurement issues in India’s informal

sector are elaborated in Narayana (2006). The National Commission for Enterprises

in the Unorganized Sector or NCEUS (Government of India 2008) has reviewed the

past concepts, definitions, and measurements of India’s informal sector, and

provides, among others, estimates of size and growth of informal workers and gross

value added by informal sector. For instance, the estimates show that informal

sector contributed about 50 % of gross value added and 92 % of total employment

during 2004–2005. Over the period 1999–2000 to 2004–2005, the annual growth of

employment in informal sector (3.16 %) exceeded the growth rate of total

employment (2.89 %). Informal employment is a major source of income not only

for working-age population but also for elderly (due to positive labor force

participation rate at age 60 and above) and children (due to prevalence of child labor

at age 14 and less).1 In fact, this income is a source of consumption and livelihood

for the workers and their dependents. At the same time, level of productivity in

informal sector is about eight times smaller during 1999–2000 and 11 times smaller

during 2004–2005 than the formal sector. The annual growth rate of productivity

over the period 1999–2000 to 2004–2005 is about nine times smaller in informal

sector than the formal sector. These facts imply that growth effects of India’s age

structure transition must account for these differences in workers’ productivity and

its growth rate in formal and informal sectors.

This paper emphasizes on the economic linkages between the age structure

transition and sectoral labor productivities to achieve a higher economic growth by

designing of policies to enhance and strengthen the labor productivity, especially in

the informal sector, for India. In the absence of accounting for differential levels and

growth of sectoral productivities, however, combined labor productivity may over

estimate the productivity in informal sector and understate it in formal sector.

Consequently, the nature, size, and duration of growth effects of age structure

transition may be biased upward or downward. Further, in the absence of age profile

of labor income, productivity outside the working-age group (i.e., child labor and

working elderly) may not capture an important labor market reality and positive

growth effects of population aging in a developing country like India. This paper

argues that National Transfer Accounts (NTA) is a plausible framework to establish

these empirical linkages between India’s age structure transition, sectoral labor

productivities, and economic growth.

Available studies on age structure transition and economic growth on India do

not distinguish the labor productivity levels, growth rates, and age profiles by formal

and informal sectors. These gaps are evident in the NTA and non-NTA-based

studies including Aiyar and Mody (2011), Bloom et al. (2010), Choudhry and

Elhorst (2010), Ladusingh and Narayana (2011), and Ogawa et al. (2009). In the

1 For instance, labor force participation rate (LFPR) is 39.4 % at 60? in the 61st Round of NSS on

Employment and Unemployment 2004–2005. The United Nations (2007) project the LFPR at age 65? in

2020 to be 27.3 % for India. The absence of a statutory age limit for retirement is an important reason for

informal workers to work beyond the age of 60 years.
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same way, the gaps are evident on non-India and non-NTA studies, such as Bloom

and Williamson (1998), Lindh and Malmberg (1999), Gomez and Pablo Hernandez

de Cos (2008a, b), ADB (2011), Park and Shin (2012), and Gomez and Lamb

(2013).

The main objective of this paper is to explain and predict the empirical

relationship between the age structure transition and economic growth by

distinguishing the age profiles and growth rates of labor productivity by formal

and informal sectors in India. NTA-based first demographic dividend (FDD)

approach is developed to modeling and calculation of growth effects of age structure

transition as determined by consumption age profile and sector-specific (a) pro-

ductivity age profile, (b) relative and absolute labor productivity growth rates, and

(c) age profile of population distribution for the benchmark year during 2004–2005.

Sensitivities of benchmark results are determined for assumed changes in sectoral

population distribution, sector-specific productivity age profiles, and productivity

growth rates in the projection period (2005–2050) for the purpose of maximizing

economic growth.

The main results of this paper show that India’s growth effects of productivity are

stronger than the age structure transition, and sources of lower and slower economic

growth are attributable to lower productivity levels, growth rates of productivity,

and growth rate of effective number of producers in informal sector. Interestingly, if

India’s age profile of labor productivity in formal and informal sector in the

benchmark year were to have the shape of Japan or the USA and Philippines or

Indonesia or Nigeria, growth effects of age structure transition would have

been remarkably higher throughout the projection period due to extended window

of opportunity. Further, a higher growth rate of relative and absolute productivity of

labor may complement to the overall growth effects of age structure transition.

These results add to the existing empirical knowledge on age structure transition and

economic growth in both NTA and non-NTA-based models of demographic

dividends. Further, the results and implications for India are of relevance for other

developing countries in Asia, Latin America, and Africa, if they are experiencing

considerable age structure transitions with higher share of employment and

population in informal sector activities and with marked sectoral productivity

differentials and growth.2

Rest of the paper is organized as follows. ‘‘Framework for Analysis’’ section

presents an empirical framework for calculation and analysis of growth effects of

productivity and age structure transition by formal and informal sectors. Measure-

ment of variables and data descriptions is included in ‘‘Data and Variable

Descriptions’’ section. Results and discussions (including sensitivity analyses) are

given in ‘‘Main Results’’ section. Major conclusions and implications are

summarized in ‘‘Conclusions and Implications’’ section.

2 For instance, according to ILO (2010), the share of informal sector employment (according to the

national definition) as a percent of total employment was 65 % in Pakistan, 71 % in Thailand, 63 % in

Indonesia, 73 % in Nepal, 74.2 % in Ethiopia, 89 % in Ghana, and 94 % in Mali. Most recently, the

contribution of informal sector to the GDP in the African countries is emphasized by Benjamin and

Mbaye (2014) and importance of demographic dividend for African countries by Basu and Basu (2014).
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Framework for Analysis

India had been experiencing and is predicted to undergo a remarkable age structure

transition through the middle of the present century: a decline in the share of

younger population, an increase in the share of older population, and the highest

share of working population (Fig. 1). For instance, before 1991, share of young

population (0–14 years) was higher than the working-age population (25–59 years).

In 1991, the two curves intersected with share of total population at about 37 %.

Since 1991, young population shows a continuous and rapid decline as compared to

a rising working-age population. Further, youth population (15–24 years) shows a

gradual increase from about 17 % in 1961 to about 19 % in 2011 and a decline from

about 17 % in 2021 to about 13 % in 2050. On the other hand, share of elderly

population shows a gradual increase from about 6 % in 1961 to about 7 % in 2001

and a rapid increase from about 8 % in 2011 to about 22 % in 2050. If productively

employed and contributory to savings and investments, a relatively higher share of

working population is expected to provide a boost to productivity and age structure

transition-induced economic growth. This demographically induced opportunity for

economic growth is called the ‘‘demographic dividend’’ by Bloom et al. (2003).3

National Transfer Accounts is the analytical framework for empirical analysis of

growth effects of demographic dividend in this paper. NTA is a new macro-

economic methodology for introduction of age into national income and product

accounts (NIPA). As individuals pass through their lifecycle from young to youth,

youth to working, and from working to old age, both production and consumption

changes create deficits (consumption exceeding production) and surplus (consump-

tion less than production). As an accounting framework, NTA aims at (a) quanti-

fying the nature and magnitude of these economic lifecycle changes and

(b) developing the public and private institutional mechanisms by which deficits

are financed by surplus generated during the working ages through age reallocations

in terms of transfers and asset-based reallocations. These aims are accomplished by

developing a conceptual framework for measurement and calculation of age profiles

of consumption, production, and age reallocations. This framework is the basis for

construction of flow account of NTA, consistent with the national income identity in

NIPA. The flow account gives accounting relationships through inter-age flows (i.e.,

inflows and outflows) of all macro-economic variables for an accounting year in

monetary terms and at national level of aggregation.4 Using the above NTA

methodology, the following empirical framework is developed based on the model

of FDD in Mason and Lee (2007) and Lee and Mason (2011).

3 In recent past, the concept of demographic dividend has been used in India’s policy documents

[Planning Commission (2011) and Government of India (2013)]. For instance, An Approach to the

Twelfth Five Year Plan of India (Planning Commission 2011) has emphasized India’s advantages of

younger population in comparison with the advanced and large developing countries. That is, an increase

in labor force in India by 32 % over next 20 years and a decline by 4 % in industrialized countries and

nearly 5 % in China. This advantage is expected to add to India’s long-term growth potential.
4 At present, NTA is an international research project network of 43 countries and spread in all

continents. The continuously updated information on all aspects of NTA is available at www.ntaccounts.

org. Accessed on 24 April 2014.

M. R. Narayana

123

Author's personal copy

http://www.ntaccounts.org
http://www.ntaccounts.org


NTA-Based FDD Model

Let Y(t) be the national income in year t, L(t) be the total number of effective

producers or workers, and N(t) be the total number of effective consumers. Effective

number of producers and consumers are measured, respectively, by

L tð Þ ¼
X

a

c að ÞP a; tð Þ ð1Þ

N tð Þ ¼
X

a

u að ÞP a; tð Þ; ð2Þ

where c(a) is productivity at age a or productivity age profile; u(a) is consumption

needs at age a or consumption age profile; P(a, t) is population at age a and time t;

and the summation is over all ages.

Using (1) and (2), income per effective consumer [Y(t)/N(t)] can be expressed as

a product of (a) income per effective producer [Y(t)/L(t)] or labor productivity and

(b) proportion of effective number of producers or workers to effective number of

consumers [L(t)/N(t)]. That is,

Y tð Þ=N tð Þ ¼ Y tð Þ=L tð Þf g L tð Þ=N tð Þf g: ð3Þ

Taking natural log on both sides of Eq. (3) and differentiating with respect to

time, growth rate (g) of income per effective consumer or economic growth is equal

to the difference between (a) sum of growth rates of labor productivity and effective

number of producers and (b) growth rate of effective number of consumers.

g Y tð Þ=N tð Þ½ � ¼ g Y tð Þ=L tð Þ½ � þ g L tð Þ½ ��g N tð Þ½ � ð4Þ

In technical terms, [L(t)/N(t)] in Eq. (3) is called the economic support ratio

(ESR) or ratio of effective number of producers to effective number of consumers

Fig. 1 India’ s age structure transition, 1961–2050. Source Author by using basic data in United Nations
(2013a) and India’s Census reports from 1961 to 2011
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of goods and services. Age structure transition leads to large shifts in the ESR and

interacts with labor productivity to determine the economic growth. The period

during which growth of ESR leads to increase in the economic growth (or growth of

national income per effective consumer) is called FDD (Mason 2005a). Or, the FDD

is the rate of growth of the ESR, which rises or falls, subject to the age

compositional transformation in the process of demographic transition. However,

growth rate of ESR is different from the growth rate of working-age population.

Consequently, the approach to demographic dividend in this paper is different from

those non-NTA studies which use growth rate of working-age ratio for calculation

of demographic dividend [for instance, Aiyar and Mody (2011)].

Informal sector enters into the above analysis because L(t) is equal to sum of

working population in formal sector [LF(t)] and informal sector [LIF(t)]. This sectoral

decomposition of labor is useful, among others, to distinguish the growth effects of

labor productivity and effective number of producers by formal and informal sectors.

Consider that labor productivity is different between informal and formal sectors.

This difference may be represented by distinguishing the total labor productivity

[Y(t)/L(t)] in Eq. (3) by relative productivity and absolute productivity.

Y tð Þ=L tð Þ ¼ Y tð Þ=L tð Þf g= YIF tð Þ=LIF tð Þf g½ � YIF tð Þ=LIF tð Þf g; ð5Þ

where YIF(t)/LIF(t) is absolute labor productivity in informal sector and {Y(t)/L(t)}/{YIF(t)/

LIF(t)} is relative labor productivity between formal and informal sectors, because this

term is equal to unity if both formal and informal sectors are equally productive.5

Given that total labor supply [L(t)] is equal to sum of working population in

formal sector [LF(t)] and informal sector [LIF(t)], the effective number of producers

in Eq. (3) can be rewritten as follows:

L tð Þ ¼ LF tð Þ þ LIF tð Þ½ �: ð6Þ

Using (5) and (6) in (3), growth effects can be measured by the sum of growth

rate of relative labor productivity, absolute labor productivity, effective number of

producers in formal and informal sectors, and effective number of consumers.

g Y tð Þ=N tð Þ½ � ¼ g Y tð Þ=L tð Þf g= YIF tð Þ=LIF tð Þf g½ � þ g YIF tð Þ=LIF tð Þf g
þ g LF tð Þ þ LIF tð Þ½ ��g N tð Þ½ �; ð7Þ

where LF(t) ? LIF(t) is calculated by

LF tð Þ þ LIF tð Þ½ � ¼
X

a

c að ÞFPF a; tð Þ þ
X

a

c að ÞIFPIF a; tð Þ; ð8Þ

where c(a)F and c(a)IF are the sector-specific productivity age profiles; PF(a,t) and

PIF(a,t) are sector-specific population at age a and time t; and the rest of notations

are the same as before.

Equation (7) distinguishes the age profile of labor income in the two sectors but

does not distinguish the age profile of consumption because the analysis stresses the

5 {(Y/L)/(YIF/LIF)} = 1 implies (YF/LF) = (YIF/LIF) because (Y/L) = (YF ? YIF)/(LF ? LIF). This formu-

lation of relative and absolute labor productivity draws heavily from Chanda and Dalgaard (2008).
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consequences of different demographic trends in formal and informal sectors

operating through the production side but not the consumption side of the economy.6

Measurement of economic lifecycle deficit (LCD) in the NTA flow accounts

(suffix ‘‘f’’ stands for private sector, ‘‘g’’ for public sector, and ‘‘i’’ refers to

individual or age group) gives the macro-economic bases for calculation of age

profiles of labor income and consumption in Eq. (7). In brief, the LCD is a measure

of total value of goods and services consumed by members of an age group less the

value of goods and services produced by an age group as given below:

LCDi ¼ Cf ;i þ Cg;i

� �
� YL;i; ð9Þ

where YL,i is the labor income [or sum of labor income in formal sector (YLF,i) and

informal sector (YLIF,i)], Cf,i is the private consumption, and Cg,i is the public

(government) consumption. Net exports are indirectly introduced in (9) to take care

of Rest of the World (ROW) by including net compensation of employees from

ROW in YL,i. This implies that calculation of LCD in (9) is consistent with an open

macro-economy.

Equations (4) and (7) are useful frameworks to explain and project the nature and

magnitude of impact of age structure transition and productivity on economic

growth. This comparative impact analysis requires (a) age profiles of labor

productivity or labor income, total consumption, and projected population; and

(b) productivity growth rates. Data and variable descriptions for measurement of

variables and calculation of these age profiles and growth rates are given below.

Data and Variable Descriptions

Data and variables are distinguished between the benchmark year during 2004–2005

and projection period (2005–2050).

Age Profiles of Labor Income and Total Consumption

Table 1 summarizes the NTA methods, assumptions, and data for measurement of

aggregate controls (i.e., macro-economic variables which are aggregated over all

ages) and calculation of age profiles of aggregate controls.7 Throughout, all

variables are measured at current prices and Indian rupee (INR). A brief discussion

on the key assumptions is given below.

Aggregate labor income is constructed by sum of labor income in formal sector

(or labor earnings from wages and salaries in terms of compensation of employees

6 In addition, separation of consumption age profile by sectors is not possible due to data limitations. For

instance, in a certain household, some of the household members may work for the formal sector, while

others work for the informal sector. In this case, it is difficult to count children and other dependents in

the household as part of the population for the formal sector or informal sector.
7 A general adjustment procedure to derive age profiles to match the aggregate controls is as follows. Let

xi be the per capita age profile, Ni the population, and X the aggregate control. Then, per capita age

profiles are adjusted using a factor, h, such that h =
P

(xi Ni)/X and final per capita profile and aggregate

profile are given, respectively, by xi* = (xi/h) and Xi* = (xi*Ni).
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and net compensation of employees from the ROW) and labor income in informal

sector (or self-employment income in terms of labor share of mixed income). The

key assumption is that two-thirds of mixed income goes to labor. This share is

generally assumed in the NTA methodology when no other sources of information

on relative share of labor in mixed income are available. India has no exception

because the National Accounts Statistics does not report this share. Available

nationally representative sample surveys on unorganized sector or informal sector

are not comprehensive in their coverage of all sectors (i.e., agriculture, manufac-

turing, and services). These surveys include the National Sample Survey 62nd

round on Unorganized Manufacturing Sector (2005–2006), 57th round on Unor-

ganized Services Sector (2001–2002), and 55th round on Informal Sector in India

(1999–2000).

Public sector comprises the General Government plus Non-profit Institutions

Serving Households (NPISHs). General government includes national and sub-

national governments. Private sector includes both private and public enterprises.

Both public and private consumptions are disaggregated by education, health, and

other consumptions, because these consumptions are distinguishable by age. Private

consumption is measured as pre-tax consumption, and indirect taxes are netted out

of it. Thus, different components of private consumption are measured net of

indirect taxes, assuming that each component’s share of indirect taxes is

proportional to its share in total private consumption.

The main survey database is the India Human Development Survey 2004–2005 or

IHDS [Desai et al. (2009)]. This is a microdata on households and individuals from a

nationally representative sample of 41,554 households comprising 215,754 individ-

uals, spread over 1,503 villages and 971 urban neighborhoods, and available in the

public domain from the Inter-University Consortium for Political and Social Research.

Main advantages of this database include the following. First, both income and

consumption data are available for the same households, and closely correspond with

the National Sample Survey on Consumer Expenditure Survey and Employment and

Unemployment Situation in India except for a smaller sample size and coverage.

Second, total income is available by individual earnings from wages and salaries and

by self-employment at household level. Third, labor income of self-employed (i.e.,

farm and business income) can be allocated to individuals using NTA methodology to

calculate the age profile of self-employed persons. However, two age profiles are

calculated using non-IHDS data. First, age profile of public education (based on a

combination of administrative and education survey data) due to small number of

observations on current enrolment of students in higher education and for lack of

information on adult education and training in IHDS data. Second, age profile of public

health consumptions from 60th round of National Sample Survey on Healthcare,

Morbidity and Conditions of aged in India in 2004 due to large number of non-zero

observations on public health consumption expenditure.

In the absence of data at individual level, specific assumptions are needed to assign

income and consumption of household or families to an individual, because individual

is the fundamental entity in the NTA. Thus, the age profile rules make explicit on the

assignment of household variables to individuals. This is evident for labor income

from self-employment in informal sector and private consumption other.
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Public consumption variables do not pose the problem of intra-household

allocation as they are directly assigned to individuals. Of the public consumption

variables, the simplest rule of per capita allocation is applied to public consumption

other, because this consumption includes goods and services available to all

persons, such as defense and administrative services. Age profile of public

education consumption is derived separately for (a) public formal education based

on computed per student consumption by levels of education and (b) public informal

education (e.g., adult literacy program) on per capita basis for the age group 30–59.

Public health consumption is allocated to individuals based on their expenditure for

utilization of health services in public health institutions.

Using the private expenditure data on education and health at individual level,

age profile for private consumption of education and health is derived. An indirect

approach is followed to assign household private consumption other to individual

members using the Equivalence Scale technique. This is in contrast with the age

allocation rule for public consumption other on per capita basis.

Figure 2 presents the age profile of per capita labor productivity or income and

consumption for India during 2004–2005. Labor income profile is drawn by

combining income from the formal and informal sectors. Shape of this profile

increases rapidly and then slowly, peaking in the early or mid 1940s. Consumption

profile refers to the combined public and private consumptions. Both public and

private consumptions combine the consumption of health, education, and others.8

Per capita consumption rises very fast up to the age 23, and then stabilizes beyond

30 years. The crossing age from net consumers to net producers is 27 years and

from net producers to net consumers is 61 years. This does not imply that the

duration of stay in the workforce is 33 years during 2004–2005 because a person

can be in the workforce even if his/her consumption is greater than labor income.

Interestingly, people aged 60 and over account for substantial portion of aggregate

labor income. This is mainly due to prevalence of informal employment (e.g., self-

employment), especially in agriculture and service sectors. This will be evident

below when we separate the labor income profile by formal and informal sectors.

Labor productivity profiles are remarkably different between formal and informal

sectors as shown in Fig. 3. First, labor productivity in informal sector is higher than

formal sector up to the age 26. Prevalence of child labor in informal sector is

apparent by the start of the profile before age 14. Beyond age 26, however, labor

productivity is higher in formal sector than informal sector for all ages (except

around 88–90 years). Second, labor productivity profile in formal sector has a

sudden drop around 60 years. This is consistent with the official year of retirement

(around 60 years) in most formal sector jobs.9

8 In general, consumption age profiles by public and private sectors show that the size of per capita

private consumption is remarkably higher than that of per capita public consumption.
9 The age profiles of labor income shown in Fig. 2 and 3 (based on data in the India Human Development

Survey 2004–2005) are consistent with the shape of age profiles of wages and earnings based on the

National Sample Survey data. For instance, Dev and Venkatanarayana (2011) show, among others, a fall

in average daily wage rate (INR) by age groups of all workers (regular wage/casual labor and causal

laborers) in the age group 55–59, using the unit level data from the NSS 61th round Employment and

Unemployment Situation in India in 2004–2005.
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Age profile of labor productivity by sectors is not calculable for any year in the

projection period due to non-availability of data. These data issues and limitations

are summarized in Appendix 1. Nevertheless, to account for non-constancy of the

productivity age profiles, a set of scenarios is formulated based on what has been

observed as the latest NTA age profiles in other countries. Appendix 2 gives the

methodology and comparative age profiles of labor income for formal (or earnings

from salaries and wages) and informal (or self-employment) between India and

select Asian, European, South American, and African countries. In essence, the

comparative profiles show remarkable diversities in shape. Using these profiles in

the subsequent section, we focus on selecting that/those profile/profiles which

indicates/indicate a rise in levels of age-specific labor productivity for some or all

Fig. 2 Age profile of per capita labor income and consumption, India 2004–2005. Source Author

Fig. 3 Age profile of per capita labor income by formal and informal sectors, India, 2004–2005. Source
Author
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ages in formal and informal sectors to analyze their sensitivity for calculation of

FDD for India.

India’s labor income profile in formal sector drops precipitously at age 60

(Fig. 3). This is uniquely different, for instance, from the profiles of the USA and

other countries in Asia, Europe, and Africa (Figs. 4, 6, and 8 in Appendix 2) and

may be explained, among others, by three major differences: (a) official age of

retirement; (b) coverage of mandatory pension schemes by population and labor

force; and (c) nature of pension schemes (World Bank 2007; OECD 2012). First,

official age of retirement in India (60 years) is different from Indonesia (55 years),

Taiwan (60 years for men and 55 for women), Thailand (55 years), Japan

(65 years), Austria (65 for men and 60 for women), Germany (65 years), USA

(66 years), Spain (65 years), and equivalent to South Korea (60 years). Second,

unlike in other countries, coverage of population (15–65 years) and labor force

under the mandatory pension schemes is strikingly low for India. For instance, the

coverage of population and labor force, respectively, is 5.7 and 9.1 % for India, 11.3

and 15.5 % for Indonesia, 18 and 22.5 % for Thailand, 75 and 95.3 % for Japan,

65.5 and 88.2 % for Germany, 72.5 and 92.5 % for USA, and 55 and 78 % for

South Korea. Third, India’s coverage of mandatory pension schemes is dominated

by defined benefit schemes for government employees (comprising 60 % of 37

million pension covered total workers) who joined before 1st April 2004 and

compulsorily retire at age 60. In general, the benefit rate is equal to 1/66 for each

year of service, subject to a limit of 50 % of mean salary and wages during last

10 months of service. Thus, at age 60, there is an abrupt fall in labor income profile

for formal sector in India.

Age Profile of Projected Sectoral Shares of Population

Total population of formal and informal sectors in Eq. (8) includes workers and

dependents. For lack of information on the share of dependents in formal and

informal sectors, we assume that population in each sector is proportional to the

share of workers in both the benchmark year and projection period. That is,

PF a; tð Þ ¼ LF tð Þ= ðLF tð Þ þ LIF tð Þf g½ �P a; tð Þ ð10Þ

PIF a; tð Þ ¼ LIF tð Þ= ðLF tð Þ þ LIF tð Þf g½ �P a; tð Þ; ð11Þ

where P(a, t) is total population by age at single year (a = 0–90). These sector-

specific projected populations imply that the effect of age compositional shifts over

time in the two sectors is different or differences in the age composition between the

two sectors may undergo changes over time. Consequently, the model comprising

Eqs. (7), (8), (10), and (11) aims at distinguishing the growth effects of productivity

and age structure transition between the sectors. Throughout, The 2012 Revision of

the UN projected population (medium variant) (United Nations 2013a) is the basis
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to calculate the growth effects of age structure transition from 2005 through 2050.10

For lack of time series data on employment by sectors, we formulate two

different scenarios of age profiles of employment and calculate population

distribution by age and sectors in those scenarios. These scenarios refer to

1999–2000 and 2009–2010. Appendix 3 gives a description of methodology and

data for calculation of employment distribution by age and sectors for these years.11

Thus, lifecycle trends are captured in the projection period where projected

population accounts for age structure transition. This approach must be qualified

because it can only capture the lifecycle trends by size but not by shape or cohorts.

In short, throughout, lifecycle consideration is limited to lifecycle deficit concept in

Eq. (9).

Sector-Specific Productivity Growth Rate

Sector-specific growth rate of productivity cannot be calculated from the cross-

section productivity age profiles for the benchmark year during 2004–2005. Thus,

sectoral growth of per capita labor productivity for the benchmark year is calculated

by the basic data on Gross Value Added (at 1999–2000 prices) and total workers

over the period 1999–2000 to 2004–2005 in Government of India (2008). The

computed annual growth rate of labor productivity is 0.89 % in the informal sector,

8.28 % in the formal sector, and 3.01 % for the combined formal and informal

sectors. For the projection period, sensitivity of different assumed productivity

growth rates are analyzed.

Main Results

Table 2 presents the basic results on growth effects of age structure transition at

five-year interval. Using Eq. (4), these results are calculated under the assumptions

that growth rate of productivity, and age profiles of labor productivity, total

consumption, and population distribution by sectors in the benchmark year during

2004–2005 are held constant throughout the projection period. In addition, no

separation of labor productivity by sectors is considered. These basic results are

useful to compare and analyze the sensitivity with results when these assumptions

are subsequently relaxed.

10 Other sources of projected population of India include Census of India 2001 (projected up to 2026) and

US Census Bureau (projected up to 2050). Aiyar and Mody (2011) showed the sensitivity of their

estimated demographic dividend using the projected population of these two sources as well as UN

Population Division. The UN projected population showed a higher estimated demographic dividend in

2020s and beyond. However, our preference to the UN projected population is due to its availability up to

2050 by single year age.
11 Few values in the age distribution of employment were found to be zero (e.g., from age 0–5). These

zero values were replaced by distribution of employment by sectors for all ages in calculating age

distribution of sectoral population.
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Basic results show that India’s FDD lasts up to 2040 because the growth rate of

ESR is positive or growth rate of effective number of producers is higher than the

effective number of consumers. Growth effects of age structure transition declines

from 11.98 % during 2005–2010 to 7.80 % during 2020–2025 and to 0.91 % during

2035–2040. Consequently, over the period, growth effects are largely explained by

productivity growth rate.

Table 3 shows the growth effects of age structure transition if age profile of labor

productivity and growth rate of productivity per laborer are distinguished between

the formal and informal sectors, and all other assumptions for the basic results

(Table 2) are unchanged. Productivity growth differentials are specified by relative

and absolute productivity growth rates. Growth rate of relative labor productivity

(3.38 %) and absolute labor productivity (0.89) is considerably different and shows

the importance of relative productivity growth rate in favor of formal sector and low

absolute productivity growth rate in informal sector. Annual growth rate of effective

number of producers is different between formal and informal sectors because of

differences in productivity age profiles and projected sector-specific population. For

instance, the annual growth rate of effective number of producers in formal (or

informal) sector is 2.18 (or 1.83) % over the period 2005–2010, 1.16 (or 0.91) %

over the period 2025–2030, and 0.16 (or 0.17) % over the period 2045–2050.

Consequently, annual growth rate of ESR or FDD is extended up to 2045 and

remarkably higher than that shown in Table 2. Given the relative (or absolute) labor

productivity at 3.38 (or 0.89) % throughout, projected annual economic growth rate

is equal to 6.71 % over the period 2005–2010, 5.43 % over the period 2025–2030,

and 4.25 % over the period 2045–2050. These growth rates are remarkably higher

than that shown in Table 2. These results imply that if age profile of labor

productivity is not separated between the sectors, growth effects of age structure

transition on the production side (in terms of growth of effective number of

Table 2 Aggregate growth effects of age structure transition and productivity growth rate, India,

2005–2050

Year Annual growth rate (%)

Economic

Support

Ratio

Effective

number of

producers

Effective

number of

consumers

Labor

productivity

Per capita income

(or national income per

effective consumer)

2005–2010 0.410 2.072 1.572 3.01 3.510

2010–2015 0.383 1.793 1.405 3.01 3.393

2015–2020 0.330 1.557 1.223 3.01 3.340

2020–2025 0.255 1.333 1.075 3.01 3.265

2025–2030 0.182 1.097 0.913 3.01 3.192

2030–2035 0.108 0.881 0.772 3.01 3.118

2035–2040 0.028 0.650 0.622 3.01 3.038

2040–2045 -0.043 0.434 0.477 3.01 2.967

2045–2050 -0.120 0.231 0.352 3.01 2.890

Source Author’s calculations based on Eq. (4)
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producers) are underestimated for formal sector and overestimated for informal

sector. Further, over the period 2005 to 2050, annual growth of relative productivity

is the highest contributor to India’s economic growth. The next highest contributor

is annual growth of effective number of producers in formal sector over the period

2005 to 2035 and absolute productivity over the period 2035 to 2050. Throughout,

contribution of formal sector is higher than the informal sector in terms of the

annual growth of effective producers.

The basic results shown in Table 3 are different from the previous NTA-based

studies due, among others, to using country-specific age profiles, sector-specific

productivity profiles and growth rates, and recent The 2012 Revision of the UN

Population Projections. For instance, Mason (2005b) applied the age profile of

consumption and labor income of the United States in 2000 for India and showed the

duration of FDD to continue until 2040. Mason’s estimated growth rate of support ratio

was 0.20 % over the period 2005–2050. Ogawa et al. (2009) estimated, among others,

the FDD for 14 ESCAP member-countries including India. The age profile of per

capita income and consumption refers to ‘‘per capita age-specific profiles for

developing Asia.’’ This is the combined age profile of four Asian countries: India,

Indonesia, Thailand, and Philippines. The estimates showed India’s FDD over the

period 1974–2044 with a total duration of 70 years at annual growth rate of 0.55 %

(over the period 2000–2010); 0.57 % (2010–2020); 0.48 % (2020–2030); 0.28 %

(2030–2040); and -0.03 % (2040–2050). Ladusingh and Narayana (2011) con-

structed and used the age profiles of labor income and consumption for India during

2004–2005, and offered evidence for increasing support ratio up to 2035 (from 0.75 in

2005 to 0.819 in 2035) and income per effective consumer by 24.9 % over the period

2005–2035 (contributed by the FDD by 9.1 %).

Further, given the annual growth of relative and absolute productivity, the growth

effects of age structure transition are remarkably lower than the growth effects of

productivity shown in Table 3. This result is consistent with findings on growth

effects of age structure transition before 2000 in non-NTA-based studies on India.

For instance, Bloom et al. (2010) provided with an interesting decomposition of

sources of growth (or annual average growth rate of GDP per capita) for India over

the periods 1970–1980 and 1980–2000. In both the periods, the largest source of

growth was evident for growth of labor productivity (or growth rate of real GDP per

worker) as compared to age structure transition (or growth rate of ratio of population

aged 15–64 to total population). That is, growth rate of labor productivity accounted

for about 86 (or 108) %; the age structure transition about 21 (or 8) % to India’s

economic growth over the period 1970–1980 (or 1980–2000); and the rest was

explained by negative growth of labor participation rate (i.e., share of workers to

working-age population). Most recently, Government of India’s (Government of

India 2013) estimates of the decomposition of India’s source of growth over the

period 1991–2011 showed that increase in working-age population contributed so

little (on an average, 0.5 % points), and rest of the remarkable contribution came

from higher labor productivity for India’s economic growth. This experience of

India is also shown to be comparable to other countries with first 20 years after their

takeoff year: 1979 for China, 1973 for South Korea, and 1967 for Indonesia.
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Sensitivity Analysis

Sensitivity of growth effects for changes in sectoral population distribution, sector-

specific productivity age profiles, and productivity growth rates are compared with

results shown in Table 3. These comparisons are aimed at maximizing the growth

effects resulting from these changes.

Sensitivity for Changes in Sectoral Population Distribution

What would have been the growth effects of age structure transition if population

distribution in formal and informal sectors in projection period were to be different than in

benchmark year 2004–2005? This question is answered by recalculating the results shown

in Table 3 by assuming that the age distribution of population in formal and informal

sectors is proportional to age distribution of employment by those sectors during

2009–2010 or 1999–2000. The results are summarized in Table 4. The nature and

magnitude of growth effects of age structure transition (in terms of annual growth rate of

effective number of producers in formal and informal sectors and ESR) are higher for

sectoral population distribution during 2009–2010 than during 2004–2005 (Table 3).

Further, the growth effects of sectoral population distribution during 1999–2000 are

higher than during 2004–2005 as well as during 2009–2010. This result is consistent with a

higher age distribution of employment in formal sector during 1999–2000 up to age 37 (as

shown by Fig. 11 in Appendix 3) and upward sloping productivity age profile in formal

sector up to age 47 (as shown by Fig. 3). These results indicate that the growth effects are

sensitive to assumed changes in sectoral population distribution in favor of formal sector.

Sensitivity for Changes in Sectoral Productivity Age Profiles

What would have been the growth effects if India’s age profile of labor productivity in

formal and informal sector in projection period were to be different in shape than the

profiles in Fig. 3? This question is answered by recalculating the results shown in

Table 4 by applying the shape of age profile of labor productivity of (a) Japan, Taiwan,

Spain, Germany, USA, Austria, Brazil, and Mexico in formal sector and (b) Philip-

pines, Thailand, Indonesia, and Nigeria in informal sector for India and assuming that

sectoral population distribution is proportional to distribution of employment for the

latest year during 2009–2010. Appendix 2 gives the methodology for calculation of

these comparative productivity age profiles between India and other countries.

The results are presented in Tables 5 and 6 for the formal sector by annual

growth rate of support ratio, effective number of producers, and per capita income.

The results offer interesting evidence. First, except for Brazil, shape of productivity

age profiles of all other countries results in positive growth rate of ESR up to 2040.

Second, growth effects are higher if the shape of India’s formal sector’s

productivity age profile were to have the shape of Japan or USA. Third, growth

rates of ESR and per capita income are lower than that shown in Table 4. This

implies that, other things being equal, changes in India’s productivity profile in

formal sector by the profiles of these countries may not result in remarkable increase

of the FDD up to 2050.
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Table 7 shows the results for the informal sector. The results offer surprising

evidence. First, growth rate of ESR is positive throughout if India’s profile were to

have the shape of these countries over the projection period 2005–2050. Second,

growth effects are maximized if the shape of India’s informal sector’s productivity

age profile were to have the shape of Nigeria. Overall, these results imply that

India’s negative growth rate of ESR can be averted if its productivity age profile in

informal sector is reshaped like that in any of the above four countries due to

extended window of opportunity.

Further, using the productivity profiles of formal and informal sectors in different

countries, growth effects can be recalculated for different combinations of these

profiles. For instance, using the productivity profile of Japan for formal sector and

Nigeria’s profile for informal sector, the calculated annual growth rate of ESR and

per capita income is respectively equal to 3.069 % and 7.339 % for the period

2005–2010, 1.792 % and 6.062 % for 2030–2035, and 0.326 % and 4.596 % for

2045–2050. These growth rates are the highest as compared to the rates shown in

Table 3 through Table 7.

Sensitivity for Changes in Productivity Growth Rates

Table 8 summarizes the sensitivity of growth effects for changes in relative and

absolute productivity on economic growth. The results are distinguished by five

policy scenarios if the productivity growth rates during 2004–2005 were to be as

assumed in these five cases. The results imply that long-term economic growth is at

the maximum in Case 4 (i.e., output is doubled in both formal and informal sectors

or growth relative productivity is equal to 1.15 %, and absolute productivity is

15.89 %). This case emphasizes on productivity growth in informal sector by about

16 % per annum. This is followed by Case 5, Case 3, Case 2, and Case 1. Every case

shows a higher economic growth (in particular, higher than targeted annual growth

rate of about 9 % during the Twelfth Five Year Plan) due to higher growth rates of

productivity as compared to the benchmark case.

Analytically, differences in productivity or income levels and growth rates

between formal and informal sectors may be expected to motive laborers to move

from low-productivity (or informal) sector to high-productivity (or formal) sector.

Such explanation and predictions are developed in basic and familiar models of

dualistic development with surplus labor (e.g., Arthur Lewis model) or with rural–

urban migration and urban unemployment (e.g., Harris–Todoro model), as they are

elaborated in Basu (1986). In such models, transfer or migration of labor is a

consequence of development or employment generation in other sectors (e.g.,

modern sector in Lewis model or urban sector in Harris–Todoro model). Over a

period of time, this process may be predicted to result in a decline of low-

productivity sector or expansion of high-productivity sector with higher economic

growth. In fact, the results of sensitivity analysis for changes in sectoral population

distribution (Table 4) unambiguously support for higher growth effect if more

population is distributed in favor of formal sector in India.

Nevertheless, India’s informal sector is unlikely to decline in future for three

important reasons. First, employment is not expanding in formal sector to create
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excess demand for labor to be met by shifting labor from informal to formal sector.

This is evident in Table 9 in Appendix 3. Second, transfer of labor may not be

smooth for lack of employability of informal workers in formal sector due to lack of

job market education and skills. For instance, about 41 % of total informal workers

are illiterate; 12 % completed below primary education; 15 % completed primary

education, and 17 % completed middle school during 2004–2005 (Planning

Commission 2008). Third, given higher income and education, one would expect

fertility decline in formal rather than informal sector. Consequently, policy efforts

are essential to enhance and strengthen productivity age profiles and growth rates of

existing and future laborers in informal sector to extend the window of opportunity

and maximize the growth effects of FDD.12

Many studies have identified factors which are conducive for realization of

potential FDD through increase in labor productivity and generation of employment in

India by investing on people.13 For instance, Choudhry and Elhorst (2010) note that the

Table 8 Growth effects of changes in growth rate of labor productivity, India, 2005–2050

Year Annual rate of economic growth (%)

Case 1 Case 2 Case 3 Case 4 Case 5

2005–2010 6.71 8.94 16.37 19.48 19.07

2010–2015 6.32 8.55 15.98 19.09 18.68

2015–2020 6.04 8.27 15.70 18.81 18.40

2020–2025 5.72 7.95 15.38 18.49 18.08

2025–2030 5.43 7.66 15.09 18.20 17.79

2030–2035 5.12 7.35 14.78 17.89 17.48

2035–2040 4.80 7.03 14.46 17.57 17.16

2040–2045 4.51 6.74 14.17 17.28 16.87

2045–2050 4.25 6.48 13.91 17.02 16.61

Case 1 Benchmark: growth rate of relative productivity is 3.38 % and absolute productivity is 0.89 %

Case 2 Growth rate of relative productivity is equalized: growth rate of relative productivity is 1 % and

absolute productivity is 5.50 %

Case 3 Output is doubled in formal sector: growth rate of relative productivity is 13.04 % and absolute

productivity is 0.89 %

Case 4 Output is doubled in both formal and informal sectors: growth of relative productivity is 1.15 and

absolute productivity is 15.89 %

Case 5 Output is doubled in informal sector: growth rate of relative productivity is 0.74 % and growth

Source author

12 Srinivasan’s (2010) detailed analyses of employment and India’s development since early 1970s

showed that lack of shifting the labor from employment in lower productivity to higher productivity

activities as a miserable failure of Indian development strategy. This may give a historical support for the

continued existence of informal sector and need for its productivity improvements in future.
13 Importance on investment on people for India is strongly emphasized to reaping the demographic

dividend by David Bloom in his interview with The Wall Street Journal on April 01, 2011: ‘‘India has to

stay the course on investing in people. There’s really a lot at stake. If it misses this opportunity it should

still do those things in the future but there won’t be as big a payoff.’’
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realization depends on the creation of more productive and better skilled workforce,

and stimulate investment especially in infrastructure that can absorb unskilled labor

and expand market for goods and services. These factors complement to what Bloom

et al. (2010) noted as the policy environment in terms of governmental institutions,

labor legislation, macro-economic management, openness to trade, and education

policy. Importance of reforms in India’s labor laws is emphasized as a part of

microeconomic foundations for long-term employment generation and economic

growth by Basu and Maetens (2007). At the same time, the role of business

environment and investment climate for attraction of domestic and foreign investment

and business, creation of jobs, and global competitiveness of India needs no emphasis

as they are well documented by the World Bank (2011). The Eleventh Five Year Plan

of India [Government of India (2008)] had emphasized on investment in education,

health, better working conditions (including social security schemes), and skill

formation as they contribute to human capital formation. Further, An Approach to the

Twelfth Five Year Plan of India (Planning Commission 2011) emphasized

that India’s growth potential through demographic dividends can be realized on two

conditions: First, achievement of higher levels of health, education, and skill

developments. Second, creation of economic environment for the economy to grow

rapidly as well as to enhance good-quality employment/livelihood opportunities of the

youth. The results and implications of this paper may provide with a further empirical

justification for implementation of the above public policies and programs for

maximizing growth effects of age structure transition and growth of labor productivity

with special reference to informal sector.

Conclusions and Implications

Using the new methodology of NTA, this paper has quantified the economic impact

of age structure transition and labor productivity on India’s economic growth over

the period 2005–2050 by distinguishing the age profiles of labor productivity,

population distribution and productivity growth rates between formal and informal

sectors for the benchmark year during 2004–2005. Sensitivity of growth effects to

the key assumptions in the benchmark results are analyzed over the projection

period (2005–2050). Major conclusions and implications from within the analyses

of this paper are as follows.

Over the projection period, growth effects of age structure transition by the FDD

continue up to 2045. Contributions of sector-specific productivity age profiles and

growth rates are important determinants for attainment of higher economic growth.

Given the growth rates of relative and absolute labor productivity, however, the

growth effects of the age structure transition are smaller throughout the projection

period. In particular, lower growth rates of sector-specific productivity and low-level

age-specific productivity, especially in informal sector, are drag on economic growth.

Annual growth of relative productivity is the highest contributor to India’s

economic growth. The next highest contributor is annual growth of effective number

of producers in formal sector over the period 2005–2035 and absolute productivity

over the period 2035–2050. Throughout, contribution of formal sector is higher than
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the informal sector by annual growth of effective producers. Further, projected

growth effects with sector-specific productivity profiles are higher than without.

These results imply that if age profile of labor productivity and growth rate of labor

productivity are not separated between the sectors, growth effects of productivity

and age structure transition are underestimated for the formal sector and

overestimated for the informal sector.

Sensitivity of growth effects for changes in sectoral population distribution,

sector-specific productivity age profiles, and productivity growth rates show

(a) sensitivity of growth effects to assumed changes in sectoral population

distribution (especially, in favor of formal sector) based on employment distribution

during 1999–2000 and 2008–2009; (b) India’s growth effects can be maximized in

formal sector if the shape of productivity age profiles has compared shape with that

of Japan and USA; (c) India’s negative growth rate of ESR can be averted if its

productivity age profile in informal sector is reshaped like that in Nigeria or

Philippines; and (d) long-term economic growth is at the maximum if policy makers

can emphasize on productivity improvements in informal sector. For instance, if

total output in informal sector were to be double than it was during 2004–2005, and

other things being the same, India could have attained an annual growth rate of not

less than 17 % over the period 2005–2050.

Given that the informal sector is unlikely to decline in future, there is a strong

need for further policies and programs for strengthening and enhancing productivity

with special reference to informal sector. For instance, India’s labor sector reforms

may simultaneously aim at adequate employment generation, improvement in labor

productivity through higher investment in human capital formation, and improve-

ments in working conditions in informal sector for maximization of economic

growth through the demographic dividends.

Overall, the NTA approach and implications of this paper are relevant to identify

key age structure and productivity determinants of long-term economic growth;

distinguish alternative growth policy scenarios; and argue for special measures for

productivity improvements for informal workers in India. Subject to the compa-

rability of economic structure, however, the framework and implications of this

paper are applicable and relevant for other developing countries to analyze the

impact of age structure transition and sectoral productivities on economic growth.

The conclusions and implications of this paper must be qualified because of

strong assumptions in calculating the age profiles due to current data limitations.

However, availability of new data or improvements of current data in future would

be contributory for overcoming these limitations by extensions of this study. For

instance, annual projection of sector-specific population matters a lot because one

would expect the fertility transition to occur first and faster in the population of the

formal sector due to higher education and higher incomes. Age profile of sectoral

consumption would be important to fully capturing the FDD by sectors.
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Appendix 1: Data Limitations for Construction of Age Profile of Labor
Productivity by Sectors

This Appendix discusses the data limitations for calculations of age profile of labor

productivity by sectors using unit level data on income (i.e., wages, salaries, and

receipts) from regular, casual, and self-employed persons from the National Sample

Survey (NSS) 55th round (1999–2000), 61st round (2004–2005), and 66th round

(2009–2010) on Employment and Unemployment Situation in India.

Employment status data in all the above three rounds of NSS are available by

rural and urban location of persons. Rural employment status includes self-

employed in agriculture and non-agriculture, agricultural labor, and self-employed

in agriculture. Urban employment status includes self-employed, regular wage/

salary earning, and casual labor. These data (i.e., age-specific data on income by

employment status) have the following limitations for calculation of age profile of

income by status of employment.

(1) Age profile of income data can be calculated by usual status of employment

(i.e., principal ? subsidiary status) for regular/salary earnings and casual

laborers.

(2) No age profile for self-employment can be calculated for two reasons.

(a) Income from self-employment in general and age profile of income

from self-employment in particular cannot be calculated for NSS 55th

round (1999–2000) because no questions on self-employment income

were asked in the survey.

(b) In the NSS 61st round (2004–2005) and 66th round (2009–2010),

perceptive income from self-employed is available by six slabs (e.g.,

less than Rs.1000, Rs.1001–Rs.1500, Rs.1501–Rs.2000, Rs. 2001–

Rs.2500, Rs.2501–Rs.3000, and above Rs.3000). From this income, no

age profile of self-employed persons can be calculated.

Thus, age profile of income by status of self-employment (or informal

employment in general) cannot be calculated by NSSO data on employment and

unemployment situation in India.14

14 The Second India Human Development Survey (IHDS) 2011–2012 (conducted by University of

Maryland and National Council of Applied Economic Research in New Delhi) is the latest and the only

source of income data on self-employed persons from a nationally representative sample survey in India

(sample size: 41,554 households in 1,503 villages and 971 urban neighborhoods). At present, these survey

data are not accessible for individual researchers outside the project or not available in the public domain

(Source www.ihds.umd.edu. Accessed on 20 April 2014).
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Appendix 2: Application of Sectoral Age Profile of Labor Productivity of Other
Countries to India

NTA Project Database gives the country summaries of age profiles including labor

productivity by self-employment and earnings from salary and wages. Using these

profiles, comparative age profiles between India and other countries are obtained. In

drawing these comparative profiles, the following general methodology is used.

Let us consider an example of drawing age profile of labor income for India

based on Japan’s age profile. That is, per capita nominal labor income for ith age or

age group for India, based on the shape of Japan’s labor income profile, is as

follows:

XIJ
i ¼ NJ

i XI�;

where NJ
i is per capita normalized labor income for ith age or age group for Japan

and XI� is simple average of labor income for individuals 30–49 years old for India.

This equation shows that product of normalized per capita labor income for Japan

(i.e., per capita values expressed as a proportion of labor income of the population

between the ages 30 and 49 and adjusted for the aggregate controls of labor income

of India during 2004–2005) and nominal per capita labor income for individuals

from age 30–49 for India gives the transformed nominal per capita labor income for

India with the shape of Japan’s labor income profile (XIJ
i ).

Using the normalized per capita labor income profiles across nations, compar-

ative age profiles of labor income by earnings (or formal sector) and by self-

employment (or informal sector) between India and other are calculated as shown in

Figs. 4, 5, 6, 7, 8 and 9.

Fig. 4 Comparative age profiles of per capita labor income in formal sector: India and select Asian
countries. Source Author’s calculations based the available profiles in the NTA Project Database: http://
ntaccounts.org/web/nta/show/Country%20Summaries. Accessed on 16 April 2014
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Appendix 3: Employment Distribution by age and Sectors

Methodology for calculation of employment distributions by age and sectors is

given below.

First, size and growth of employment in formal and informal sectors are

obtained. Apparently, size of informal sector employment has remained remarkably

bigger and shows positive growth rate in contrast with the formal sector where the

size and growth rates show a marginal declining trend (Table 9).

Second, unit level data on number of persons by regular, casual, and self-

employment are extracted from three rounds of NSS on Employment and

Unemployment Situation in India: 55th round (1999–2000), 61st round

(2004–2005), and 66th round (2009–2010). The sample proportion of employment

in self-employment and earnings by age by sectors is up scaled to total employment

Fig. 5 Comparative age profiles of per capita labor income in informal sector: India and select Asian
countries. Source Same as in Fig. 4

Fig. 6 Comparative age profiles of per labor income in formal sector: India, USA and select European
countries. Source Same as in Fig. 4
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Fig. 7 Comparative age profiles of per capita labor income in informal sector: India, USA and select
European countries. Source Same as in Fig. 4

Fig. 8 Comparative age profiles of per capita labor income in formal sector: India, and select South
American and African countries. Source Same as in Fig. 4

Table 9 Trends in size and growth of employment by sectors, India, 1999–2000 to 2009–2010

Sectors Share in total employment (%) Annual growth rate (%)

1999–2000 2004–2005 2009–2010 1999–2000 to

2004–2005

2004–2005 to

2009–2010

Informal 91.16 92.39 92.83 3.16 0.22

Formal 8.84 7.61 7.17 -0.17 -1.06

Total 100.00 (427.22) 100.00 (457.40) 100.00 (460.22) 2.88 0.12

Figures in parentheses refer to total employment in millions

Source Author’s computations based on basic data in Planning Commission (2012)
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by sectors shown in Table 9 to calculate the age profiles of employment by sectors

during 1999–2000, 2004–2005, and 2009–2010. The smoothed age profiles of

informal and formal sectors’ employment from 1999–2000 to 2009–2010 are

respectively given in Figs. 10 and 11.

Age profile of informal sector’s employment shows a decline in employment of

younger ages up to age 25 years. This decline is mainly attributable to increase in

school and higher education participation rates (Dev and Venkatnarayan 2011).

Beyond 25 years, increase in employment is evident for all ages including elderly.

Age distribution of formal sector’s employment (Fig. 11) shows a decline in

employment of persons up to age 40 and a marginal increase thereafter. In

particular, employment size remains almost the same beyond age 66.

Fig. 9 Comparative age profiles of per capita labor income in informal sector: India, and select South
American and African countries. Source Same as in Fig. 4

Fig. 10 Age distribution of informal employment, India, 1999–2000 to 2009–2010. Source Author’s
calculations by using unit level data from the NSS 55th round (1999–2000), 61st round (2004–2005) and
66th round (2009–2010) on Employment and Unemployment Situation in India
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