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Aims of the India-KLEMS Project

 To generate high quality time series on output and inputs in various

sectors of the economy consistent with the National Accounts.
 To create a productivity database for India that would be

comprehensive and internationally comparable.
 To undertake research on India’s productivity growth at the

economy and sectoral level through creation of a database on
indicators of economic performance.
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Participating Agencies
 The Project is being implemented by the Indian Council for Research on

International Economic Relations (ICRIER) with financial support from the
Reserve Bank of India (RBI).

 The project is getting data/ research/ intellectual support from:
 Central Statistical Organization (CSO), Government of India;
 Groningen Growth and Development Center, University

of

Groningen, Netherlands

 A team comprising members from the RBI and experts from the CSO is

working closely with the ICRIER research team.
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The Research Team
Chair of Advisory Committee: Professor K.L. Krishna
Research Advisor: Professor B.N.Goldar
Project Coordinator: Dr. Deb Kusum Das
Research Team: Dr. Deb Kusum Das
Professor Suresh Aggarwal
Dr. Abdul Azeez Erumban (University of Groningen)
Ms. Kuhelika De
Ms. Sreerupa Sengupta
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Objectives of Phase I
Summary of work done in Phase I of the project
Construction of Time Series on Gross Value Added
Construction of Time Series on Labour Input
Construction of Time Series on Capital Input
Computation of Income Share
Estimates of Output, Input, factor income shares : Subsectors of Agriculture
Productivity growth estimates at Industry level
Productivity growth estimates for Broad Sectors and Economy

PHASE II
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•
•

Objectives of Phase II
Summary of work done in Phase II of the project
Some changes made in database –phase II
Construction of Time Series on Gross Output
Construction of Time Series on Intermediate Inputs
Computation of Income share
Estimates of Productivity growth at Industry level
Estimates of Productivity growth for Broad Sectors and Economy
Future Research Agenda-phase III

5

6

Objectives of Phase I
Phase I of the project has two major objectives To create a database for the period 1980-81 onwards for

estimating productivity at the disaggregated industry-level for
the Indian economy incorporating methodological refinements
in the measurement of labour input and capital input using
available data sources.
 To estimate growth of labour productivity and total factor
productivity for the period 1980-81 to 2007-08 and to derive
estimates of productivity growth at the broad sectoral level and
economy level.
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Work done in Phase-I
 In Phase-I of the project, real gross value added, labor input, capital stock

and index of capital services were constructed for 31 sectors of the Indian
economy and for broad sectors for the period 1980-81 to 2007-08.
 Factor income shares were computed for the 31 sectors and broad sectors

for the period 1980-81 to 2007-08 .
 Total factor productivity (TFP) was estimated for the 31 sectors and broad

sectors for the period 1980-81 to 2007-08.
 In constructing the output and input series, careful attention was paid to:
 Measurement of output and input,
 Maintaining consistency with the National Account Statistics, and
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 Ensuring international comparability of the data series.

CLASSIFICATION OF SECTORS-PHASE I

Agriculture -1
Mining-1
Manufacturing -13,
Economy

31 Sectors

Electricity, gas,
water supply-1
Construction-1
Services-14
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Value Added Series: Data and Methodology


Data: NAS (National Accounts Statistics), ASI (Annual Survey of Industries)
and NSSO surveys on unorganized manufacturing

Methodology:
• Step 1: Concordance of classification between NAS and the 31-KLEMS (NIC1970, 1987, 1998 and 2004)

•

Step 2: Adjustment of Financial Intermediation Services Indirectly Measured
(FISIM).
NAS: Output net of FISIM at the aggregate level
(Manufacturing, Trade and Other services)
Allocation of FISIM according to sectoral GDP shares.

•

Step 3: ASI and NSS surveys [45th round (1989-90), 51st round (1994-95)
56th round (1994-95) and 62nd round (2005-06)] to split NAS industries

11

KLEMS Industries concordance with NAS industries
NAS

KLEMS Industry List
Coke, Refined Petroleum Products and Nuclear Fuel (23)

Rubber, Petroleum Products etc.
(23 + 25)

Rubber and Plastic Products (25)

Basic Metals (271+272+2731+2732)

Basic Metals and Fabricated Metal Products (27+ 28)

Metal Products and Machinery (28+29+30)

Machinery, nec ( 29)

Electrical Machinery
(31 + 32)

Electrical and Optical Equipment
(30 to 33)

‘Other manufacturing’ in NAS includes (33+369)

Manufacturing nec; recycling(369)
Sale, Maintenance and Repair of Motor Vehicles and
Motorcycles; Retail Sale of Fuel (18)

Trade

Methodology
ASI and NSSO
NSSO: constant share for all the years in
between the two consecutive rounds and
take the series backwards to arrive at
individual sector results

‘ do’

‘ do’
NAS provides distribution from 1999-2000
to 2007-08. Further, Series is extended
backward based on the share in 1999-00

Wholesale and Commission Trade (19)
Retail Trade (20)
Real Estate Activities (25)

Real estate, ownership of dwellings &
business services' in NAS

NAS provides data from 1999-00 on-wards.
Linearly backward interpolated

Renting of Machinery & Equipment and Other Business
Activities (26)

Note: Manufacture of fabricated metal products (28) ; Manufacture of machinery and equipment n.e.c (29); Manufacture of office,
accounting and computing machinery (30); Manufacture of electrical machinery and apparatus n.e.c. (31) ; Manufacture of radio, television
and communication equipment and apparatus (32) ; Manufacture of medical, precision and optical instruments (33).
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Trends and Patterns of Value Added
Figure : Average Growth Rate of GDP (at 1999-00 prices): 1980-81 to 2007-08
(Figures in per cent per annum)

 Marked

Acceleration
in
growth
performance of Economy despite the slows
down during 1997-98 to 2002-03

The growth in service sector is reasonably
high and consistent at 7.12 percent per
annum : Trade sector performance is
remarkable

The

growth performance of the overall
industrial sector stood at 6 percent per
annum during the proposed period. Within
industry, the growth performance of
manufacturing shows a somewhat similar
trend at 5.99 percent per annum.

There is continuous decline in the growth

Figure : Trend Growth Rate of GDP (at 1999-00
prices): 1980-81 to 2007-08
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rate of GDP in Agricultural sector

1980-81 to 2007-08
Source: India KLEMS database-Phase I
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The Indian economy grew at 5.68 percent per annum during 1980 to 2007.

Data Limitations related to Gross Value added
The value added series presented in the Phase-I of India KLEMS project is at
factor cost (as published in NAS), however, according to the KLEMS methodology
as adopted in EU KLEMS , value added data has to be presented in basic prices as
adopted in System of National Accounts 1993 (SNA 1993).
To convert the given ‘GDP at factor cost’ to ‘GDP in basic prices, we require net
indirect taxes on production (indirect taxes less subsidies) for all 31 sectors of India
KLEMS and for every year since 1980. At present, we have GDP at basic prices
from 1999-2000 to 2007-08 for some industries of India KLEMS, which has been
provided to us by CSO according to the NAS industrial classification.
Since the information about indirect taxes and subsidies is not readily available
for 31 KLEMS sectors and also for the given time period, the challenge is to extend
the series backwards by splitting up aggregate indirect taxes and subsidies data.
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Major Sources of Data Used
 For all sectors of the economy:

Employment and Unemployment Surveys (EUS) by National Sample Survey
Organization (NSSO) and Population Census. The two are Household/Individual specific
 Manufacturing Sector disaggregation:

Organized Manufacturing industries - Annual Survey of Industries (ASI)
Unorganized Manufacturing industries – Residual


In India, the number of persons employed may be estimated from Census and/or from EUS
While Census has been held every ten years, NSSO has conducted both major
(or Quinquennial) and thin (or Annual) rounds of EUS
Major (Quinquennial) Rounds of EUS: 32nd (1977-78), 38th (1983), 43rd(1987-88),
50th(1993-94), 55th (1999-00) and 61st(2004-05)
Thin (Annual) Rounds: 45th(1989-90) to 60th (2004), 62 and 64th (2007-08)

 EUS uses Usual Status [Usual Principal Status(UPS) and Usual Principal & Subsidiary Status (UPSS)],

Current Weekly Status(CWS) and Current Daily Status (CDS) measures for Quinquennial (or major)
16 rounds and Usual Status & CWS for annual (thin) rounds

Major task in creating a database on Labour
 A time series of labour persons and education index from 1980 to 2007 has been

constructed for 31 industries comprising the Indian economy by using NSSO’s
Employment and Unemployment Survey data from the major rounds and the series
has been interpolated for mid-year of the financial years i.e. 1st October.
 Employment is measured by usual principal and subsidiary status. Earnings of the

self-employed persons are based on the monthly expenditure of the households and
on the estimation of a Mincer wage function. Sample selection bias is corrected for
by using the Heckman two step procedure.
 A labour education index based on the methodology of Jorgenson, Gollop, and
Fraumeni (1987) and using the Tornqvist translog index has also been constructed.
 The index of employment is multiplied by the index of labour quality
(reflecting education) to derive the index of labour input
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Trends in Labour Input by Industry , 1980 to 2007 ( % per annum)
Renting of machinery & equipment and other business activities
Real Estate Activities
Post and Telecommunication
Sale, Maintenance and Repair of Motor Vehicles and Motorcycles; retail sale of …
Machinery, nec.
Rubber and Plastic Products
Construction
Coke, Refined Petroleum Products and Nuclear Fuel
Transport and Storage
Wholesale Trade and Commission Trade
Retail Trade
Hotels and Restaurants
Pulp, Paper, Paper Products, Printing and Publishing
Electrical and Optical Equipment
Financial Intermediation
Manufacturing, nec; recycling
Chemicals and Chemical Products
Transport Equipment
Education
Health and Social Work
Basic Metals and Fabricated Metal Products
Total Economy
Other Non-Metallic Mineral Products
Other Community, Social and Personal Services
Food Products, Beverages and Tobacco
Private Household with Employed Persons
Mining and Quarrying
Textiles, Textile Products, Leather and Footwear
Electricity, Gas and Water Supply
Wood and Products of Wood
Agriculture, Hunting, Forestry and Fishing
Public Administration and Defence; Compulsory Social Security
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Source : India KLEMS database –Phase I
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Labour – key results
 Growth of labour persons and growth of labour education have not been uniform across

all industries.
 The growth in labour person was fastest in Renting of Machinery and Equipment; Real

Estate; Post and Telecommunication; Sale, Maintenance and repair of motor vehicles;
Rubber and Plastic and Construction each growing at more than 5 per cent per annum.


The growth in labour education was fastest in Machinery, nec; transport equipment;
Pulp and paper; chemical and products; Coke, refined petroleum; Rubber and Plastic
products; Mining and Quarrying; Electricity, gas & water supply and Health and social
work.

 Along with increase in employment, there has also been increase in labour education

index leading to a faster growth of labour input.
 The growth rate of labour input (Index of labour persons multiplied by index of

education index) again shows that labour input grew the fastest in Renting of Machinery
and Equipment; Real Estate; Post and Telecommunication; Sale, Maintenance and repair
of motor vehicles; Machinery, nec; Rubber and Plastic Products and Construction.
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Data Limitations related to labour
The educational categories in the 38th and 43rd round did not have a separate
classification for Higher Secondary (Hr. Sec.) and was introduced for the first time
in the 50th round. Hence the categories are not exactly comparable in the five
rounds. For this reason, we combined the middle, secondary and Higher Secondary
categories into a category of middle to Higher Secondary for the purpose of our
analysis and the entire workforce is put into 3 educational groups- up to primary,
middle to higher secondary and above higher secondary.
There are also some conceptual differences between NSSO major rounds in the
way employment and unemployment status of a person is defined.
The problem of concordance between NIC and KLEMS classifications is
observed in the first two rounds, i.e. 38th and 43rd. While the concordance required
is at 4 digits for NIC 1970, but the codes used in NSSO surveys are in 3 digits, so,
proportional bifurcation has been done for some industries.
20
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Data sources for measuring Capital Input
 National Accounts Statistics, CSO
 Asset wise Gross Fixed Capital Formation (GFCF) at current prices, 1950-2007
 9 broad sectors, separately for Public and Private sectors

 Annual Survey of Industries for organized manufacturing
 Gross fixed capital in historic prices (Bt)
 Depreciation (Dt)
 Gross fixed capital formation, total (across all assets)
 Gross value of assets by asset types
 GFCF= Actual additions (newly purchased, purchased second hand and own construction) during the year; minus

deduction and adjustment during the year plus depreciation adjustment for discarded assets during the year by asset types
 Differs from past studies which used aggregate capital stock using perpetual inventory method, disregarding the asset

composition (e.g. Ahluwalia, 1986 and 1991; Goldar, 1986; Rao,1996; Balakrishnan and Pushpangadan, 1994; Das,
2004), where investment is defined as Bt-Bt-1 +Dt.

 Time-series 1964-2007, with some breaks
 NSSO surveys on unorganized manufacturing

 Net additions to fixed capital stock
 Rounds 45th (1989-90), 51st (1994-95), 56th (2000-01) and 62nd (2005-06)
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Measuring Capital input for India KLEMS


Capital services Methodology (Jorgenson)


Capital service growth rates (Dln Kt) are arrived at as the weighted growth rate of
individual capital stock (Dln Kk,t) where the weights are the compensation share of
each asset type, averaged across current and previous period , i.e.

D ln K t   vkK,t D ln K k ,t
k

where weights are

v

K
k ,t

where
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is the investment price of asset k.



Final Asset Classification in India KLEMS- an overview
Asset in basic source

NAS

ASI

NSSO

KLEMS

Transport Equipment

X

X

X

Transport

Machinery & Equipment

X

X

X

Machinery

X

X

Excluded

X

X

Construction

Land
Construction

X

Non-residential structures

X

Construction

Residential structures

X

Construction

Other assets

X

Machinery

Census Adjustment to ASI data
Census/factory ratio in 1973 is used to covert investment series prior to 1973,
in order to ensure temporal comparison
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NAS adjustment to both ASI and NSSO data
All data are redistributed across industries and assets, in such way that the
aggregates are consistent with published NAS totals for the relevant sectors.

Estimating capital stock by asset type


Current price GFCF (I) series by 31 industries and 3 asset types.



NAS deflators for machinery, transport and construction separately



Depreciation rates (), based on assumed lifetimes in NAS (double declining
balance rate)
Asset Type
Building and Construction
Transport Equipment
Non-ICT Machinery
Hardware and Software
Communication Equipment

Depreciation Rate (%)
2.5
10.00
8.00
31.5
11.5

Source: NAS and EU KLEMS
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Initial Capital stock approximated by published net fixed capital stock from NAS.
 If asset/industry wise initial stock is not available, industry/asset distribution of
GFCF is used.

Estimating capital stock by asset type


Time-series of capital stock in asset k (Sk), for any given industry is
computed using PIM

S k ,T  S k ,T 1 (1   k )  I k ,T



And rental prices are computed using investment prices, depreciation
rates & an external rate of return proxied by average of government
securities and prime lending rate as

pkK,t  pkI ,t 1it*   k pkI ,t
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Capital Services, Aggregate Economy and Broad
Sectors
Capital

27
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Source: India KLEMS database Phase I
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While capital services in
manufacturing sector grew by
almost 9 times over the period
of a quarter of a century,
capital
services
in
the
agricultural sector has only
increased by 3 times.

1000

1984

sector
has
witnessed only very negligible
growth in capital services over
years.

1200

1982

Agricultural

Indices of Capital Services, Aggregate Economy
and Broad Sectors, 1980-2007 (1980=100)

1980

services show a
faster
growth
rate
in
manufacturing
sector,
compared to all other sectors of
the economy.

Capital composition effect, 1980-2007
 In almost all segments of the economy,

capital services grow faster than capital
stock.

1.20%

 Capital composition effect has grown

1.00%

fast in India, in particular in the
manufacturing sector because of
increasing equipment share
 The

increasing equipment share is
particularly prominent in manufacturing
and industry sectors, while the share of
equipment investment has not increased
at a faster pace in the service sector.

 The increasing share of equipment

capital, by adding assets of higher
marginal productivity which are
expected to deliver more capital
services in short period of time, will
result in higher capital service growth
rates compared to growth rates based
on capital stock measures.
2861

Capital Composition Effect

0.80%

0.60%
0.40%
0.20%
0.00%

Source: India KLEMS database Phase I

Trend growth Rates of capital services 1980-2007 (% per annum)
Rubber and Plastic Products
Transport Equipment
Post and Telecommunication
Health and Social Work
Manufacturing, nec; recycling

Basic Metals and Fabricated Metal Products
Other Non-Metallic Mineral Products
Electrical and Optical Equipment
Pulp, Paper, Paper Products, Printing and Publishing
6.37

Total Economy
Hotels and Restaurants
Other Community, Social and Personal Services
Sale, Maintenance and Repair of Motor Vehicles and Motorcycles; …
Machinery, nec.
Public Administration and Defence; Compulsory Social Security
Agriculture, Hunting, Forestry and Fishing

Source29
: India KLEMS database –Phase I
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Capital Summary
 The study provides new estimates of capital input for productivity analysis in Indian

economy and 31 sectors for the period 1980-2007.
 Compared to conventional measures of capital stock, measure of capital services are

theoretically pertinent, as it takes asset heterogeneity into account, while aggregating
capital services.
 This is of particular significance, given the importance of equipment investment for

economic growth, which is growing faster in the Indian economy.
 Measures of capital services are increasingly preferred in the international academic

sphere, over the conventional measures of capital stock.
 This study makes an important contribution by providing estimates of capital services.

• Capital services grow faster than capital stock in almost all sectors, reflecting the

increasing share of equipment capital
• This will have serious implication for productivity measurement, as conventional
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measure of capital stock will overestimate the contribution of TFPG to GDP growth.

Data Limitations related to Capital

The measure of capital service we use is constructed under somewhat unrealistic neoclassical
assumptions, and are subject to any criticisms to standard neoclassical assumptions, that equate
marginal cost with prices.
In addition, any limitations associated with the measurement of capital stock using the perpetual
inventory method, such as the assumption of geometric depreciation rate and imputation of initial
stock are also applicable. This is because the estimation of the flow of capital services are assumed to
be proportional to capital stock at individual asset level.
At the individual asset level, the assumed depreciation rates are lower than many cross-country
studies and databases (e.g. Easterly and Levine, 2001; Penn World Tables, EU KLEMS). The assumed
low depreciation might overestimate our measure of capital input growth rate. This issue will be
addressed in the further revisions of the data.
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Data issues related to Capital
We have assumed that capital stock consists of machinery, transport equipment and construction,
thereby excluding land as an input. This has been done to create a NAS (CSO) consistent capital series as
land is excluded in the construction of capital stock by CSO.
We have used NAS deflators for machinery, transport and construction separately. In case of ICT
assets (economy level), we have adopted the harmonisation procedure suggested by Schreyer (2002)
where US hedonic deflators are adjusted for India’s domestic inflation rates.

 While calculating the user cost of capital, we use an external (ex ante) rate of return based on market
interest rate. While the external rate is free from any neoclassical assumptions, it does not assure
complete consistency with national accounts. Therefore, it would be worth investigating the sensitivity
of measured capital service growth rates to the choice of alternative rates of returns.
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Construction of Time Series on Labour
Income Share in Value Added


Manufacturing Sector: computations based on ASI and NSSO



Labour Share = Emoluments/GVA, computed for organized and unorganized
manufacturing separately



Combined on the basis of weights of share of GVA in Registered and unregistered Manufacturing sector



Non-Manufacturing Sector: computations based on NAS, NSSO and Estimated
GVA



Labour Share = [Compensation of Employees (CE) + Labour income of Selfemployed ]/GVA



NDP at factor cost= CE+OS+MI [available from NAS]
Self-employed wages = (wage per day) * (employment in terms of number of days
employed)



Note: labour income of self employed is based on estimated wage
equations and data on consumption expenditure of such households
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Output, Inputs and Factor Income Shares:
Subsectors of Agriculture
Agriculture as a broad sector includes crop production, plantation, animal husbandry, forestry and
logging, and fishing. These activities together account for more than 50 percent of the workers of the
economy.
Evidently, considering the size of this KLEMS sector in terms of employment share in India, this has
been divided into sub-sectors and trends in output, inputs and productivity has been studied separately for
the sub-sectors
Relative Share in GVA at 1999-00 Prices, Sub-sectors of Agriculture
100%

Crops, plantation

Animal husbandry

Forestry and logging

Fishing

80%
60%
40%
20%
0%
1983-84
36

1993-94

Source: India KLEMS database Phase I

2004-05

2007-08

Trend Growth rate of Employment, Sub-sectors of Agriculture, (% per annum)
Distribution of employment,1983
Animal
husbandry
11.2%

Forestry
0.4%

Distribution of employment, 2004
Fishing
0.5%

Animal
husbandry
8.8%

Plantation
2.0%

Forestry
0.5%

Plantation
3.2%

Crops
85.9%

Source: India KLEMS database Phase I

Fishing
0.6%

Crops
86.8%
Source: India KLEMS database Phase I

Trend Growth rate of Capital Stock, Sub-sectors of Agriculture, (% per annum)
The trend growth rate in real capital stock in the period 1980 to 2007 was about 2.8
percent per annum.
The growth rate of capital stock in forestry and logging was higher at about 3.6
percent per annum.
The growth rate in capital stock in fishing was relatively high at about 11.2 percent per
37annum.
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Trend Growth rates of Labour Productivity
1980 to 2007 (% per annum)
Public Administration and Defence; Compulsory Social Security
Chemicals and Chemical Products
Health and Social Work
Coke, Refined Petroleum Products and Nuclear Fuel
Mining and Quarrying
Education

Total Economy
Basic Metals and Fabricated Metal Products
Food Products, Beverages and Tobacco
Retail Trade
Agriculture, Hunting, Forestry and Fishing
Manufacturing, nec; recycling
Private Household with Employed Persons *
Construction
Machinery, nec.
Real Estate Activities

39

-3

-2

-1

0

1

2

3

4

5

6

7

Contribution of TFP growth and Factor Accumulation :
Industry level (1980 to 2007)
Post and Telecom
Coke, Refined Petroleum
Chemicals and Products
Health and Social Work
Wholesale Trade
Sale, Maintenance and Repair of Motor
Other Non-Metallic Mineral Products
Retail Trade
Transport and Storage
Public Administration and Defence
Mining and Quarrying
Manufacturing, nec
Real Estate
Other Community Services
Agriculture
Wood and Products of wood
-10.00

-5.00

0.00

Contribution of TFP growth
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Source : India KLEMS database –Phase I

5.00

10.00

Contribution of factor accumulation

15.00
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Contribution of TFP Growth and Factor Accumulation:
Broad Sectors 1980 to 2007 ; ( % per annum)
Contribution of TFP growth

Contribution of factor accumulation.

Services
Manufacturing
Industry
Agriculture
Economy
-2.00

0.00

2.00

4.00

6.00

8.00

Source: India KLEMS database Phase I

With individual industries, the factor accumulation is the major
contributor to the observed growth in the broad sectors.
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Productivity Performance: Agricultural sub-sectors

The trend growth rate in labour productivity and total factor productivity was
highest in Animal husbandry.
The trend rate of growth in labor productivity was negative for forestry and
logging.

The same is true for the trend rate of growth in total factor productivity.
Indeed, forestry and logging, and wood and wood products have experienced a
low or negative growth in real GVA, labor productivity and total factor productivity.
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Productivity - Summary
Examination of the 31 industry perspective shows evidences of a high and
increasing share of service sectors industries in accounting for productivity
performance.
Industry including manufacturing by and large do not record positive and
high rates of productivity growth, thereby reflecting the fact that service
sector has been driving productivity growth in the Indian economy.
Findings at the economy level confirm that productivity performance is
moderate with sharp fluctuations.
The source of growth analysis shows that factor accumulation and not
productivity drives the output growth.
The economy wide productivity growth is service sector driven.
44
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India KLEMS PHASE-II-OBJECTIVES

 Our objective here is to compute TFP using an alternative specification- the

gross output framework which apart from Labor and Capital inputs takes into
account the contributions of intermediate inputs in the production process.
 We take into account three types of intermediate inputs- Energy, Materials

and Services.
 We also use Gross Output instead of Gross Value Added
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Work done in Phase-II of the Project
 Construction of real Gross Output series

 Construction of Materials, Energy and Services inputs series
 Construction of factor income series (shares of labour, capital, materials,

energy and services in the value of gross output).
 Revising the labour input series by including the NSS 2009-10 employment

survey results
 Revising and extending the capital stock and capital services
 Estimating TFP for individual and broad sectors in the gross output function

framework
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Some changes made in the data base of Phase-II
 The data series is extended to 2008-09.

 The NAS 1999-00 series is used up to 2004-05 and then the new

NAS series is spliced.

 The number of sectors is reduced from 31 to 26 due to difficulties in

constructing gross output or intermediate input series.

•Six broad sectors are considered:
Agriculture, fishing and forestry
Mining
Manufacturing
Electricity
Construction, and
Services
48

CLASSIFICATION OF SECTORS-PHASE II

Agriculture -1
Mining-1
Manufacturing -13,
Economy

26 Sectors

Electricity, gas,
water supply-1
Construction-1
Services-9
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Construction of Time Series on Gross Output –DATA SOURCES
s
DATA SOURCES


National Accounts Statistics- 2007,2009 ,Back Series and NAS 2011



ASI( Annual Survey of Industries) for Registered Manufacturing sectors.

 NSSO survey reports for Unregistered Manufacturing sectors.

Major Rounds Used: 40th Round ( 1984-85)
45th Round (1989-90)
51st Round (1994-95)
56th Round (2000-01)
62ndRound (2005-06)
 Input Output Transaction Tables for Services Sectors

Benchmark Year:1978-79

1983-84
1989-90
1993-94
51

1998-99
2003-04

KLEMS
INDUSTRY
NO

1,2,17

INDUSTRY
DESCRIPTION

Agriculture,
Mining and
Quarrying,
Construction

3-15

METHODOLOGY

GVO obtained from NAS both at current and constant prices from 1980-08.
The NAS 1999-00 series is used up to 2004-05 and then the new NAS series is spliced.

GVO for Total Manufacturing obtained by Aggregating Registered and Unregistered segments
of Manufacturing.
For 7 out of 13 industries GVO directly picked up from NAS

Manufacturing
sectors

For other 6 industries ASI ratios( for registered industries) and interpolated NSSO ratios(for unregistered
industries) are used to split output of NAS industries to concord with KLEMS industries.
Prior to 1999 GVO is not available in NAS for unregistered industries .Thus,
 GVO to GVA ratios is obtained from NSSO survey reports, for 1984-85(40th Round),
1989- 90 (45th round ) and 1994-95 (51st round )
 GVO to GVA ratio from 1999, is directly picked up from NAS.
 Ratios are linearly interpolated between four data points 1984,1989, 1994 and 1999. and
applied to Time Series of GVA of NAS to obtain time series on GVO consistent with NAS
from 1984 -98.The ratio of 40th round is taken backward to estimate output of 1980 to 1983.
The current price estimates have been deflated using WPI deflators to obtain constant price estimates.

16,18-26

Electricity, Gas
and water
supply,
Services Sectors
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Concordance between KLEMS and IOTT checked.
GVO to GVA ratio is obtained from IOTT benchmark years of 1978, 1983,1989,1993,1998,2003.
Ratio is linearly interpolated for intervening years.
This ratio is applied to GVA of NAS to obtain Time Series on GVO consistent with NAS.
KLEMS sector 24 : Public Administration and Defense –A special case !
GVO to GVA ratios from SNA tables applied to GVA series to compute output series

Data Limitations Related to Gross Output
s



•

In KLEMS Phase I, time series on Gross Value Added, Labour and Capital, was estimated for 31 Industries, however
in Phase II time series of intermediate inputs have been estimated only for 26 industries, due to concordance
problems between NAS and IOTT.
Certain sectors have been merged to obtain estimates.
 Trade
 Sale, Maintenance and Repair of Motor Vehicles and Motorcycles; retail sale of fuel
 Wholesale Trade and Commission Trade
 Retail Trade
 Other Services
 Real Estate Activities

 Renting of Machinery and Equipment and Other Business Activities
 Other Community, Social and Personal Services
 Private Household with employed persons
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NAS do not provide any estimates of gross output of Services sectors and hence we rely on IOTT tables available at
an interval of 5 years. This necessitates interpolation and assumption of constant shares . This issue is analogous to
those explained in Timmer et.al (2010) for EU economy.



There is a limitation in the estimation of gross output of Electricity since electricity produced for own use (both
industries and households)/ captive power is not reported explicitly in the system of official statistics whether ASI
or other businesses.

Fastest growing sectors in terms of Real output and Real Value Added
1980 to 2008 ( % per annum)

Trend Growth rates

16.0
14.0
12.0

Gross output

10.0
8.0

gross value added

6.0
4.0
2.0

0.0
Rubber and Plastic Products

Financial Services

Post and Telecommunication

Source : India KLEMS database –Phase II

•For all 26 industries, the median growth rate of output was 6.9 percent per annum
.
•At disaggregate level of industries output growth is found to be most rapid in Post and Telecommunication.
•Output growth has been quite slow in Wood and Products of Wood; Agriculture, Hunting, Forestry and Fishing .
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Scatter plot between Real Growth rate of Output and Real Growth rate of Value
added

Real Gross value added
growth
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16

Real Gross Output Growth

Source : India KLEMS database –Phase II

Strong +ve correlation between real growth rates of output and value added
In North West corners are industries which have value added growing much faster than Gross
output ( Trade, Hotels and Restaurants, Health and social work)
In south west corners are Industries which saw gross output growth much faster than value
added growth.
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Data Sources and Methodology
s
DATA SOURCE :
1.

National Accounts Statistics 2011,2009, 2007 and Back Series

2.

WPI, Office of the Economic Advisor, Ministry of Commerce and Industry

3.

Supply and Use Tables (known as the Input Output Transaction Tables) for Benchmark Years: 1978, 1983,
1989, 1993, 1998 and 2003

METHODOLOGY :
Step 1 : Concordance is done between Input Output Transactions Table and India KLEMS industries
Step 2 : Estimates of inputs from IOTT, for 26 KLEMS industries are aggregated into Material, Energy and Service Inputs .
Step 3: Projecting a time series of intermediate input vector from 1980 to 2008, for 26 KLEMS Industries.
Step 4 : The projected input vector in Step 3 has been proportionately adjusted to match this gap between value added and
gross output of NAS
This gives a time series of Material, Energy, and Service Inputs for 26 India KLEMS Industries from 1980 to 2008 at current
prices consistent with the Gross Output Series.
Step 5: Constructing Deflators of Materials, Energy and Service Inputs for 26 India KLEMS Industries separately
•

Deflators are obtained for each of the 115 commodity inputs( WPI deflators for Energy, Material inputs, GDP deflator
for service inputs)

•

Deflators obtained for different IO sectors have been combined using weights(Two IOTT has been used for this purpose 1989 and 1998. )

Step 6 : The deflators for Material, Energy and Service Inputs for each KLEMS Industry have been used to deflate the
Current prices Intermediate Input series to Constant prices.
Step 7 : The time series of Intermediate Input at constant prices for 26 KLEMS industries have been aggregated
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( Tornqvist)to form higher level estimates for the broad sectors.

Data Limitation related to Intermediate Inputs


For certain INDIA KLEMS Sectors, there are huge year to year fluctuations in
Intermediate Inputs, especially in Energy Input and Service Inputs. This is primarily
because, in certain IOTT years, there is an abrupt increase or decrease in the
proportion of an input going into a KLEMS industry. Therefore such fluctuations have
been smoothened by excluding the particular year in which there is an unusually
high/low IOTT Input Proportion going into an Industry’s Production process.

The KLEMS sectors where such adjustment has been done are as follows:











Textiles, Textile Products, Leather and Footwear
Wood and Products of Wood
Machinery, nec
Manufacturing, nec; recycling
Electricity, Gas and Water Supply
Trade
Health and Social Work
Public Administration and Defense; Compulsory Social Security
Education
Other Services

 The time series of Intermediate Input constructed is at purchaser’s price i.e. it implicitly

takes into account the net indirect taxes. The distribution of this net indirect tax between
Material, Energy and Services has not been possible because of unavailability of a time
series of tax matrix from 1980 to 2008.
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Trend Growth Rate of Intermediate Inputs by broad sectors,
1980-2008, (% per annum)
12
10

Percent

8
6
4
2
0

Agriculture,
Hunting, Forestry,
Fishing

Mining and
Quarrying

Manufacturing

Growth of Material Input

Electricity, Gas and
Water Supply

Growth of Energy Input

Construction

Services

Total Economy

Growth of Service Input

Note: * The Intermediate Input series for three out of the six broad sectors i.e. Manufacturing, Services and Total Economy have
been aggregated from the disaggregate level using Tornqvist method of aggregation.
Source: India KLEMS database –Phase II

•A strong +ve correlation observed between real outout growth and real input growth.
•There was enormous heterogeneity across industries with trend growth of input ranging from 12.77 percent
in Post and Telecommunication to 2.31 percent in Agriculture.
•At disaggregate level growth in energy and material input was highest in Post and Telecommunication and
growth in service input was highest in Electrical and Optical equipment .
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Computation of Income Share-Methodology
The method of computation of labour income share and capital income share in
Value Added has already been discussed in Phase I .
 In Phase II the income share of labour, capital, material, energy and service in

Gross Output has been computed.
 The individual shares of intermediate inputs, that is, Material, Energy and Service
in Gross Output is first calculated.
 The labour income and capital income out of gross value added, is further
distributed into income share of labour in gross output and income share of
capital in gross output.
Thus we get the share of labour, capital, material, energy and service in Output.
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Fastest Growing and Slowest Growing Industries in terms of TFP
Growth, 2000-2008 (% per annum)
FASTEST GROWING TFP SECTORS

SLOWEST GROWING TFP SECTORS

Post and Telecommunication

Other Services

Financial Services

Manufacturing, nec

Public Administration and Defence

Education

Basic Metals and Fabricated Metal
Products

Wood and Products

Electricity, Gas and Water Supply

Coke, Refined Petroleum

0.00 2.00 4.00 6.00 8.0010.0012.0014.0016.0018.0020.00
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Source : India KLEMS database –Phase II
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-3.00

-2.50

-2.00

-1.50

-1.00

-0.50

0.00

Contribution of TFP and Factor Inputs to GVO 1980-2008,
(% per annum)
Other Services
Health and Social Work
Education
Public Administration and Defense
Financial Services
Post and Telecommunication
Transport and Storage
Hotels and Restaurants
Trade
Construction
Electricity, Gas and Water Supply
Manufacturing, nec; recycling
Transport Equipment

Electrical and Optical Equipment
Machinery, nec
Basic Metals and Fabricated Metal Products
Other Non-Metallic Mineral Products
Rubber and Plastic Products
Chemicals and Chemical Products
Coke, Refined Petroleum Products and Nuclear Fuel
Pulp, Paper, Paper Products, Printing and Publishing
Wood and Products of Wood

Textiles, Textile Products, Leather and Footwear
Food Products, Beverages and Tobacco
Mining and Quarrying
Agriculture, Hunting, Forestry and Fishing
-10.00
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-5.00

Lab Input
Material Growth
Service Growth
Source : India KLEMS database –Phase II

0.00

5.00

10.00

15.00

K-Stock Growth
Energy Growth
TFP Growth using Labour input, K stock and EMS

20.00

Sources of Labour Productivity Growth, 1980 to 2008, (% per annum)
Other Services
Health and Social Work
Education
Public Administration and Defense
Financial Services
Post and Telecommunication

Transport and Storage
Hotels and Restaurants
Trade
Construction
Electricity, Gas and Water Supply
Manufacturing, nec; recycling
Transport Equipment
Electrical and Optical Equipment
Machinery, nec
contribution of Labour Composition

Basic Metals and Fabricated Metal Products
Other Non-Metallic Mineral Products
Rubber and Plastic Products

Contribution of capital service per
person employed

Chemicals and Chemical Products
Coke, Refined Petroleum Products and Nuclear Fuel
Pulp, Paper, Paper Products, Printing and Publishing

Contribution of Intermediate inputs
per person employed

Wood and Products of Wood
Textiles, Textile Products, Leather and Footwear

Food Products, Beverages and Tobacco

Contribution from TFPG

Mining and Quarrying
Agriculture, Hunting, Forestry and Fishing
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-2.00

Source : India KLEMS database –Phase II

0.00

2.00

4.00

6.00

8.00

10.00
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TREND GROWTH RATE OF LABOUR PRODUCTIVITY AND TOTAL
FACTOR PRODUCTIVITY-BROAD SECTORS,
1980 to 2008 ( % per annum)
Aggregate production possibility frontier value added
BROAD SECTOR
Real Value Added
per Person
Agriculture, Hunting, Forestry,
Fishing
Mining and Quarrying
Manufacturing
Electricity, Gas and Water Supply
Construction
Services
Total Economy

2.10

Total factor productivity, alternate
estimates
A2
B2
C2
1.09
0.95
0.63

3.22
5.43
6.05
-2.48
3.56
4.04

0.23
1.74
2.94
-2.95
2.59
2.05

-0.17
1.30
2.62
-3.31
2.07
1.37

-0.24
0.73
2.60
-3.31
1.84
0.97

Note: Alternative A2: TFPG computed using labour person and capital stock
Alternative B2: TFPG Computed using labour input and capital stock
Alternative C2: TFPG computed using labour input and capital services
Source : India KLEMS database –Phase II

Trend rate of growth in labour productivity for the economy during 1980 -2008 was about 4
% per annum.
Trend growth rate of TFP in the economy based on labour input and capital services was
66 about 1 % per annum during 1980 -2008

Change in Rate Of Growth of TFP between 1980-99 and 2000-08- by Broad
Sectors

Total Economy

Agriculture, Hunting, Forestry, Fishing

Mining and Quarrying
C2

Manufacturing

B2
A2

Construction

Electricity, Gas and Water Supply

Services
-3

-2

-1

0

1
2
percent per annum

3

Note: Alternative A2: TFPG computed using labour person and capital stock
Alternative B2: TFPG Computed using labour input and capital stock
Alternative C2: TFPG computed using labour input and capital services
67

Source : India KLEMS database –Phase II
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5
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Trend growth rate in real value added and contribution of factor inputs and TFP
to GVA growth by broad sectors,1980 to 2008 ( percent per annum)
BROAD SECTOR

Real value
Contribution of Contribution of Contribution
TFP
added growth Labour persons Labour quality
of Capital
growth
services

Agriculture

3.03

0.35

0.15

1.90

0.63

Mining and
Quarrying

4.75

0.68

0.38

3.93

-0.24

Manufacturing

7.22

0.68

0.44

5.37

0.73

Electricity, Gas and
Water Supply

7.44

0.66

0.34

3.49

2.96

Construction

3.48

5.21

0.21

1.37

-3.31

Services

7.11

1.73

0.53

3.00

1.84

Total Economy

5.82

0.83

0.69

3.32

0.97

Source : India KLEMS database –Phase II
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Some key findings
For the economy as a whole, the contribution of TFP growth to output growth is about one–sixth,
Growth in capital input accounts for more than half the output growth of the economy.
If we compare the sub periods, we observe that by and large majority of the sectors except
Agriculture and Mining and quarrying show an improvement in total factor productivity growth.
Amongst the six broad sectors considered, the largest increase in the rate of TFP growth between
the two sub periods took place in the Electricity sector.
The two largest contributors to real GVA at the aggregate level for the period 1980-2008 include
Trade and Agriculture, Hunting, Forestry and Fishing. The service sector makes a major
contribution to overall GVA growth, while the contribution of manufacturing is modest.
The three top industry wise contributions to aggregate TFP growth for the period 1980-2008
come from trade, public administration & defense and agriculture, hunting, forestry and fishing
Labor productivity growth rates vary widely across industries for the given periods. Post and
Telecommunication, Electrical and Optical equipment, Electricity Gas and Water, textile and
Leather products are some of the industries which record high rates of growth in labor productivity.
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RESEARCH AGENDA OF PHASE III

Finally, an important deliverable of the India KLEMS research project is to bring
out analytical research papers examining the substantive implication of the reported
results of phase-I and II on issues such as :
1.

Determinants of productivity growth differences across industries in India
under different policy regimes [1980s, 1990s. 2000s].

2.

Productivity comparison with other countries, especially emerging ones at
the individual industry level.

3.

Separate analysis of organized and unorganized segments in the
manufacturing sector.

4.

Employment implications of our productivity results.

5.

Energy efficiency intensity of the individual industries.
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