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Aims of the IndiaKLEMS Project

- To generatéigh quality time serieson outputand inputsin various
sectorf theeconomyconsistentvith the National Accounts

- To create a productivity databasefor India that would be
comprehensivandinternationallycomparable

- To undertake researchon | n d i peodustivity growth at the
economy and sectoral level through creation of a databaseon
Indicatorsof economigperformance
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The Projectis being implementedby the Indian Council for Researclon

InternationaEconomicRelationsICRIER) with financial supportfrom the
ReservaBankof India (RBI).

Theprojectis gettingdata/researchintellectualsupportfrom:
- Central Statistical Organization (CSO), Governmentof India;
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Objectives of Phase |

Phasd of the projecthastwo majorobjectives

C To create a databasefor the period 1980381 onwards for
estimatingproductivity at the disaggregatethdustry-level for
the Indian economyincorporatingmethodologicalrefinements
In the measuremendf labour input and capital input using
availabledatasources

C To estimategrowth of labour productivity and total factor
productivity for the period 198081 to 200/~08 andto derive
estimate®f productivity growth at the broadsectoralevel and
economylevel.
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Work doneiinffPhask

In Phasd of the project,realgrossvalueadded, laborinput, capitalstock
andindex of capitalserviceswere constructedor 31 sectorsof the Indian
economyandfor broadsectordor the period1980-81to 200708,

- Factorincomeshareswvere computedfor the 31 sectorsand broadsectors
for theperiod198081to 200708.

- Total factor productivity (TFP) wasestimatedor the 31 sectorsandbroad
sectordor theperiod198081to 200708.

In constructinghe outputandinput series carefulattentionwaspaidto:

- Measurementf outputandinput,
- Maintainingconsistencyvith the NationalAccountStatistics and

- Ensuring internationakcomparabilityof the dataseries Il
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CLASSIFICATION OF SECTOR®HASE |

Agriculture -1
Mining-1

Manufacturing -13,

Electricity, gas,

water supply-1

Construction-1

Services-14




Construction of Time Series om
Gross Value added
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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

T
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Methodology:
A Stepl: Concordancef classificationbetweerNAS andthe 31-KLEMS  (NIC-
197Q 1987, 1998and2004

A Step2: Adjustmentof FinanciallntermediatiorServicedndirectly Measured
(FISIM).

NAS: Outputnetof FISIM attheaggregatéevel
(Manufacturing,TradeandOtherservices)

Allocation of FISIM accordingto sectoralGDPshars.

A Step3: ASI andNSSsurveyg45h round(198390), 515t round (199495)
56" round(199495) and62"d round(200506)] to split NAS industries



concordance.docx

A

KLEMS Industries concordance with NAS industries

NAS KLEMS Industry List Methodology

Coke, Refined Petroleum Products and Nuclear Fuel (2851 and NSSO

NSSO:constant share for all the years in
Rubber and Plastic Products (25) between the two consecutive rounds and

Rubber, Petroleum Products etc.

(23 + 25) take the series backwards to arrive at
individual sector results

T

Basic Metals (271+272+2731+2732) Basic Metals and Fabricated Metal Products (27+ 28)
Metal Products and Machinery (28+29+30)Machinery nec( 29) VIIRB @
Electrical Machinery Electrical and Optical Equipment
(31 + 32) (30 to 33)
Wh G KSNJ YI yhddARInSubletzBR+FED)QManufacturing nec; recycling(369) Y R2Q
Sale, Maintenance and Repair of Motor Vehicles and | NAS provides distribution from 1992000
Motorcycles; Retail Sale of Fuel (18) to 200708. Further, Series is extended
backward based on the share in 1989
Trade
Wholesale and Commission Trade (19)
Retail Trade (20)
Real Estate Activities (25) NAS provides data from 199® onwards.
Real estate, ownership of dwellings & Hihearlylbackvard interpolated
business services' in NAS 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); Manufaticee of of
accounting and computing machinery (30); Manufacture of electrical machinery and apparatus n.e.c. (31) ; ManufactuteleVisdio
and communication equipment and apparatus (32) ; Manufacture of medical, precision and optical instruments (33).
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A Iy
Trends and Patterns of Value Added

Figure : Average Growth Rate of GDP (at 19990 prices): 1986381 to 200708
(Figures inper cent per annun

AMarked  Acceleration in  growth Figure : Trend Growth Rate of GDP (at 1999

performance of Economydespite the slows prices): 198681 to 200708
downduring 1997 -98 to 2002 -03

A hegrowthin servicesector is reasonably
high and consistent at 7.12 percent per
annum : Trade sector performance is
remarkable

Arne 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 percentper annum.

Arhereis continuous decline in the growth
rate of GDPin Agriculturalsector

m 198081 to 20008

Source:India KLEMS databasd’hase |

@ Thelndian economygrewat 5.68 percentper annum during 1980 to 2007.
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I )
Data Limitations related to Gross Value adde

V The value addedseriespresentedn the Phasd of India KLEMS projectis at
factor cost(aspublishedin NAS), however,accordingto the KLEMS methodology
asadoptedn EU KLEMS , valueaddeddatahasto be presentedn basicpricesas
adoptedn Systemof NationalAccounts1993(SNA 1993.

V To convertthegiven 0 G DaPfactorc o $ot6 & DilPbasicprices,we requirenet
Indirecttaxeson production(indirecttaxeslesssubsidiesfor all 31 sectorsof India
KLEMS andfor everyyearsince198Q At presentwe have GDP at basicprices
from 19992000to 200708 for someindustriesof India KLEMS, which hasbeen
providedto usby CSOaccordingo the NAS industrialclassification

V Sincethe information aboutindirect taxesand subsidiess not readily available
for 31 KLEMS sectorsandalsofor the giventime period,the challenges to extend
theseriesbackwarddy splitting up aggregatendirecttaxesandsubsidiesiata
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Construction of Time Series om
Labour Imput




l Major Sources of Data Used I

V Forall sectorsof theeconomy

Employment and Unemployment Surveys (EUS) by National Sample Survey
OrganizationfNSSO)andPopulationCensusThetwo areHousehold/Individuaspecific

VvV ManufacturingSectordisaggregation
OrganizedVlanufacturingndustries- Annual Surveyof Industrie(ASlI)
UnorganizedManufacturingndustriesi Residual

v In India, the number of persons employed may be estimated from Census and/or frg
While Censushasbeenheld every ten years, NSSOhas conducted both major
(or Quingquennial ) and thin (or Annual) rounds of EUS

Major (Quinquennidl Roundsof EUS 32 (197778), 38" (1983, 439(1987-88),
507(199394), 55" (199900) and615{200405)
Thin (Annual) Rounds 45h(198990) to 60" (2004, 62 and64h (2007-08)

v EUS usesUsual Status[Usual Principal Status(UPSand Usual Principal & SubsidiaryStatus(UPSS)]
CurrentWeekly Status(CWS)and Current Daily Status(CDS) measuregor Quinquennial(or major)

)

undsandUsualStatus& CWSfor annual(thin) rounds /
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il ™
Major task Iin creating a database on Labour

Vv A time seriesof labour personsand educationindex from 1980to 2007 hasbeen
constructedfor 31 industriescomprising the Indian economyby usingNS S OO0 S
Employmentand UnemploymentSurveydatafrom the major roundsandthe series
hasbeeninterpolatedor mid-yearof thefinancialyearsi.e. 15t October

VvV Employmentis measuredoy usualprincipal and subsidiarystatus Earningsof the
selfemployedpersonsare basedon the monthly expenditureof the householdsand
on the estimationof a Mincer wagefunction Sampleselectionbiasis correctedor
by usingthe Heckmantwo stepprocedure

V A labour educationindex basedon the methodologyof JorgensonGollop, and
Fraumeni(1987 andusingthe Torngvisttranslogindexhasalsobeenconstructed

V 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 inLabourlnput by Industry , 1980 to 2007 ( % per annum

Renting of machinery & equipment and other busines
Real Estate Activiti

Post and Telecommunice

Sale, Maintenance and Repair of Motor Vehicles and Motorcycleé
Machinery, net

Rubber and Plastic Prod

Constructior

Coke, Refined Petroleum Products and Nucli
Transport and Store

Wholesale Trade and Commission

Retail Trade

Hotels and Restaure

Pulp, Paper, Paper Products, Printing and Pt
Electrical and Optical Equipn

Financial Intermediati

Manufacturing, nec; recyc

Chemicals and Chemical Pro

Transport Equipme

Educatior

Health and Social Wi

Basic Metals and Fabricated Metal P

Total Econom

Other NofMetallic Mineral Produ

Other Community, Social and Personal £
Food Products, Beverages and T

Private Household with Employed Pt

Mining and Quarryit

Textiles, Textile Products, Leather and Fo
Electricity, Gas and Water SL

Wood and Products of Wi

Agriculture, Hunting, Forestry and Fi

Public Administration and Defence; Compulsory Socie

Source : India KLEMS databas®hase | 0.0

1.0 2.0 3.0

4.0 5.0 6.0

7.0 8.0

9.0
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il ™
Labouri key results

C Growth of labourpersonsandgrowth of laboureducatiorhavenot beenuniform across
all industries

C Thegrowthin labourpersonwasfastestin Rentingof Machineryand Equipment Real
Estate Postand TelecommunicationSale, Maintenanceand repair of motor vehicles
RubberandPlasticandConstructioreachgrowingat morethan5 percentperannum

C  Thegrowthin laboureducationwas fastestin Machinery,neg transportequipmernt
Pulp and paper chemicaland products Coke, refined petroleum Rubberand Plastic
products Mining and Quarrying Electricity, gas& watersupply and Healthand social
work.

C Along with increasein employment,there hasalso beenincreasein labour education
Indexleadingto afastergrowthof labourinput

C The growth rate of labour input (Index of labour personsmultiplied by index of
educationindex) againshowsthatlabourinput grewthe fastestin Rentingof Machinery
andEquipment Real Estate Postand TelecommunicationSale,Maintenanceandrepair
of motorvehicles Machinery,neg RubberandPlasticProductsandConstruction
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Data Limitations related tabour

V The educationalcategoriesn the 38h and 43rd round did not have a separate
classificationfor Higher Secondary(Hr. Sec) andwasintroducedfor the first time
In the 50th round Hencethe categoriesare not exactly comparablein the five
rounds For this reasonwe combinedthe middle, secondanand Higher Secondary
categorieanto a categoryof middle to Higher Secondaryfor the purposeof our
analysisandthe entire workforceis put into 3 educationalgroups up to primary,
middleto highersecondaryandabovehighersecondary

W

S

V Thereare also someconceptualdifferencesbetweenNSSO major roundsin the
way employmentandunemploymenstatusof a persons defined

VThe problem of concordancebetween NIC and KLEMS classificationsis
observedn thefirst two rounds,i.e. 38h and43rd. While the concordanceequired
Is at 4 digits for NIC 197Q but the codesusedin NSSOsurveysarein 3 digits, so,
proportionalbifurcationhasbeendonefor someindustries
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Construction of Time Series om
Capital Imput




il ™
Data sources for measuring Capital Input

C National Accounts Statistics,CSO
C Assetwise GrossFixed CapitalFormation(GFCF)at currentprices, 19502007
A 9 broad sectors, separately for Public and Private sectors
C Annual Survey of Industries for organized manufacturing
C Grossfixed capitalin historic prices(Bt)
C DepreciationDt)
C Grossfixed capitalformation,total (acrossall assets)
C Grossvalueof assetdy assetypes

GFCF= Actual additions (newly purchased,purchasedsecondhand and own construction)during the year, minus
deductionand adjustmenturing the year plus depreciationadjustmenfor discardedassetsiuring the yearby assetypes

Differs from past studieswhich usedaggregatecapital stock using perpetualinventory method,disregardingthe asset
composition(e.g. Ahluwalia 1986 and 1991, Goldar, 1986 Rao1996 Balakrishnanand Pushpangadanl1994 Das,
20049, whereinvestments definedas Bt-Bt-1 +Dt.

C Time-series1964 2007, with somebreaks
C NSSOsurveyson unorganized manufacturing
C Netadditionsto fixed capitalstock
C RoundsA5th (198990), 51st(199495), 56th (200001) and62nd (200506)
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Measuring Capital input for India KLEMS

¢ Capital services Methodology (Jorgenson)

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

Din K, = & v.;DIn K,
K
where weights are

K
VK 11 pk,th,t (VK +VK )
Kit [ [TT] K Cand| k|| [(AMK.t Kit1/1
pt Kt Vk,t imn >

K . . |
where [Py is the investment price of asset k.
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Final Asset Classification in India KLEM%n overview

Asset in basic source NAS ASI NSSO KLEMS
TransportEquipment X X X Transport
Machinery & Equipment X X X Machinery
Land X X Excluded
Construction X X X Construction
Nonresidentialstructures X Construction
Residentiabktructures X Construction
Other assets X Machinery

C CensusAdjustment to ASI data
C Census/factoryratio in 1973is usedto covert investmentseriesprior to 1973
in order to ensuretemporal comparison

C NAS adjustment to both ASI and NSSOdata
C All data are redistributed acrossindustries and assets,in such way that the
@ aggregatesare consistentwith published NAS totals for the relevant sectors




Estimating capital stock by asset type

C Currentprice GFCF(l) seriesby 31 industries and 3 assettypes.
C NASdeflators for machinery,transport and construction separately

C Depreciation rates ¢), based on assumed lifetimes in NAS (double declining
balance rate)

Asset Type Depreciation Rate (%)
Building and Construction 2.5

Transport Equipment 10.00

NorHCT Machinery 8.00

Hardware and Software 31.5

Communication Equipment 11.5

Source: NAS and EU KLEMS

C Initial Capitalstock approximatedby published net fixed capital stock from NAS
u If asset/industry wise initial stock is not available, industry/asset distribution of

@ GFCHs used.




il ™

Estimating capital stock by asset type

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

S(,T i S<,T—1(1_ dk) + 1 kT

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

KL R e [* |
pk,t 1] pk,t-llt +dk pk,t




[l Capital Services, Aggregate Economy and Broad M
Sectors

C capital services show a Indices of Capital Services, Aggregate Economy

faster ~ growth  rate  in and Broad Sectors, 19862007 (1980=100)
manufacturing sector, 1200 -

comparedto all other sectors of

the economy 1000 -

C Agricultural ~ sector  has il T Beonomy
witnessed only very negligible —®—Agriculture
growth in capital services over iutli Manufacturin
years 400 - ?ndustry

While capital services in
manufacturing sector grew by | 5o |
almost 9 times over the period
of a quarter of a century,| o

NEUEUBLUEUEEE AR UNUNLUERLEN IBLEN

- : : AR R -
capital services in the 5523888888888 S8
™ 1 = e ] 1 NN NN

agricultural sector has only
increasedby 3times. Source: India KLEMS database Phase |
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Capital composition effect, 19880007

In almostall segmentf the economy,
capital servicesgrow fasterthan capital
stock

Capital composition effect has grown
fast in India, in particular in the
manufacturing sector because of
increasingequipmenshare

The increasing equipment share is
particularly prominentin manufacturing
and industry sectorswhile the shareof

equipmentnvestmenthasnot increaseg
atafasterpacein theservicesector

The increasing share of equipment
capital, by adding assetsof higher
marginal productivity which are
expected to deliver more capital
servicesin short period of time, will
result in higher capital servicegrowth
rates comparedto growth rates based
on capital stock measures

1.20% -

1.00% -

0.80% -

0.60% -

0.40% -

0.20% -

0.00%

Capital Composition Effect

|I‘|l

Source: India KLEMS database Phase |




Trend growth Rates of capital services 12807 (% per annum)

w

Rubber and Plastic Products
Transport Equipment
Post and Telecommunication
Health and Social Work
Manufacturing, nec; recycling
Basic Metals and Fabricated Metal Product
Other Non-Metallic Mineral Products
Electrical and Optical Equipment
Pulp, Paper, Paper Products, Printing and Publishiny
Total Economy
Hotels and Restaurants
Other Community, Social and Personal Service
Sale, Maintenance and Repair of Motor Vehicles and Motorcyclé
Machinery, nec.
Public Administration and Defence; Compulsory Social Securit

Agriculture, Hunting, Forestry and Fishing

Y E—

ource : India KLEMS databag®hase |
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fl Capital Summary M

The study providesnew estimatesof capital input for productivity analysisin Indian
economyand 31 sectorsfor the period 19802007.

Comparedto conventionalmeasuresof capital stock, measureof capital servicesare
theoretically pertinent, asit takesassetheterogeneityinto account,while aggregating
capitalservices

Thisis of particular significance,given the importance of equipment investment for
economicgrowth, whichis growingfasterin the Indianeconomy

Measuresof capital servicesare increasinglypreferred in the international academic
sphere,overthe conventionalmeasuresof capitalstock

Thisstudy makesan important contribution by providing estimatesof capital services

A 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
k measure of capital stock will overestimate the contribution of TFPG to GDP growth/




Data Limitations related to Capital I

V The measuref capitalserviceve useis constructedndersomewhatnrealistieieoclassic

assumptionandare subjecto anycriticismgo standarcheoclassicatsumptionthat equate
marginatoswithprices

V In additionanylimitationsaassociatewdth the measuremeat capitabtockusinghe perpetus
inventorymethodsuchasthe assumptioof geometriclepreciatiorateandimputatiorof initial
stockarealsaapplicablé hisis becaudheestimationf theflow of capitakerviceareassumed

beproportiondb capitastoclatindividuahssdevel

V At the individuahsselevel,the assumedepreciatioratesarelowerthanmanycrossountry
studiesnddatabasésg EasterlandLevine2001 PennMNorld TablesctUKLEMS)Theassume
low depreciatiomightoverestimateur measuref capitainputgrowthrate Thisissuewill be
addresseadthefurtherevisionsfthedata

a
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il ™

Data issues related to Capital

V We haveassumethatcapitaktockconsistef machineryransporequipmenandconstructior
therebexcludintandasaninput Thishadeerdondo creat@aNAS CSOkonsistemapitaserieas
landsexcludeth theconstructioof capitastockbyCSO

—

V We haveused\NASdeflatorgor machineryransporaindconstructioseparatelin caseof ICT
asseteconomievel),we haveadoptedhe harmonisatigerocedursuggestday Schreye(2002
wherdJShedonideflatorareadjustefbrl n ddonaeétigflatiorrates

V Whilecalculatintipeusercosof capitalweuseanexternajexanteyateof returnbasednmarket
interestrate While the externalateis freefrom anyneoclassicassumptionis, doesnot assure
completeonsistenayith nationahccountd herefordf wouldbeworthinvestigatintesensitivit)
of measurezhpitaservicgrowthrateso thechoicef alternativeateofreturns

~

(- Il




Computation of Income share
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Construction of Time Series orlLLabour
Income Share in Value Added

Manufacturing Sector: computations based on ASI and NSSO

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

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

Norm-Manufacturing Sector:computations based orNAS, NSSO and Estimated
GVA

LabourShare= [Compensation of Employees (CE)La&bourincome of Sel

employed/GVA

NDP at factor cost€EE+OS+MI [available from NAS]
Selfemployed 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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labour share.docx
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Qutput, Imputs and Factor Imcome
Sharess Subsectors of Agriculture
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Output, Inputs and Factor Income Shares:

Subsectors of Agriculture

C Agriculture as a broad sectorincludes crop production, plantation,animal husbandry,forestry and
logging, and fishing. Theseactivities togetheraccountfor more than 50 percentof the workersof the
economy

C Evidently, consideringthe size of this KLEMS sectorin termsof employmentsharein India, this has
beendividedinto subsectorsandtrendsin output,inputsandproductivity hasbeenstudiedseparatelyor
thesubsectors

(-

100%

80%

60%

40%

20%

0%

Relative Share in GVA at 19990 Prices, Sulsectors of Agriculture

m Crops, plantation Animal husbandry Forestry and logging ® Fishing
I— — I I
1983-84 1993-94 200405 200708

Source: India KLEMS database Phase | /




/Trend Growth rate of Employment, Sub-sectors of Agriculture, (% per annum) \

Distribution of employment,1983 Distribution of employment, 2004

Forestry. Fishing

: Forestry Fishing
0.4% 0 Animal
Animal__———— 0.5% husbandry____ 0-5% 0.6%
husbandry 8.8%
11.2%
Plantation Plantation
2.0% 3.204

Crops

Crops
85.9%

86.8%

Source: India KLEMS database Phase | Source: India KLEMS database Phade

Trend Growth rate of Capital Stock, Subsectors of Agriculture, (% per annum)

V The trendgrowth rate in real capital stockin the period 1980to 2007 wasabout2.8
percenperannum

V The growth rate of capital stock in forestry and logging was higher at about 3.6
percenperannum

{V Thegrowthratein capitalstockin fishing wasrelatively high ataboutl1l.2 percentper

annum




Productivity Growth Estimates
at Imdustry Level
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Trend Growth rates dfabourProductivity
1980 to 2007 (% per annum)

Public Administration and Defence; Compulsory Social Securit

Chemicals and Chemical Product:
Health and Social Work

Coke, Refined Retroleum Products and Nuclear Fut
Mining and Quarrying
Education

Total Economy

Basic Metals and Fabricated Metal Product

Foad Products, Beverages and Tobacc
Retail Trade
Agriculture, Hunting, Forestry and Fishing
Manufacturing, nec; recycling

Private Household with Employed Persons ’

Construction




l Contribution of TFP growth and Factor Accumulation :
Industry level (1980 to 2007)

Post and Telecc

Coke, Refined Petrole
Chemicals and Prodt

Health and Social W

Wholesale Trac

Sale, Maintenance and Repair of

Other NofMetallic Mineral Produ

Retail Tradt
Transport and Stor:
Public Administration and Defi
Mining and Quarryil
Manufacturing,
Real Estat
Other Community Servi

Agriculture

Wood and Product
-10.00 -5.00 0.00 5.00 10.00 15.00
m Contribution of factor accumulation

m Contribution of TFP growth

@ Source : India KLEMS databas@hase |




Productivity Growth Estimates for
Broad Sectors and Economy




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

m Contribution of TFP growtt = 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 |

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

C The trend growth rate in labour productivity and total factor productivity was
highestin Animalhusbandry

C The trend rate of growth in labor productivity was negative for forestry and
logging

C Thesameis true for the trend rate of growthin total factor productivity.

C Indeed, forestry and logging.and wood and wood products have experienceda
low or negativegrowthin real GVAlabor productivityand total factor productivity

O




Productivity- Summary

C Examinationof the 31 industryperspectiveshowsevidence®f a high and
increasingshareof servicesectorsindustriesin accountingfor productivity
performance

C Industryincluding manufacturingoy andlarge do not recordpositiveand
high ratesof productivity growth, therebyreflecting the fact that service
sectorhasbeendriving productivitygrowthin the Indianeconomy

C Findings at the economylevel confirm that productivity performanceas
moderatavith sharpfluctuations

C The sourceof growth analysisshowsthat factor accumulationand not
productivitydrivesthe outputgrowth

C Theeconomywide productivitygrowthis servicesectordriven




INDIA KLEMS PHASE i




ICRIER

India KLEMS PHASEII-OBJECTIVES

Our objective hereis to computeTFP using an alternativespecification the
grossoutputframeworkwhich apartfrom Labor and Capitalinputstakesinto
accounthe contributionsof intermediatanputsin the productionprocess

We take into account threetypesof intermediateinputs Energy, Materials
andServices

We alsouseGrossOutputinsteadof GrossValueAdded




ICRIER
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Work done in Phas# of the Project

Constructiorof real GrossOutputseries
Constructiorof Materials,EnergyandServicesnputsseries

Constructionof factor income series(sharesof labour capital, materials,
energyandservicesn thevalueof grossoutput)

Revisingthe labourinput seriesby including the NSS 200910 employment
surveyresults

Revisingandextendinghe capitalstockandcapitalservices

EstimatingTFP for individual andbroadsectorsan the grossoutputfunction
framework
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Some changes made in the data base of Rhase
The data series is extended to 2008)9.

The NAS 199900 series is used up to 20045 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:
U Agriculture, fishing and forestry
U Mining
U Manufacturing

U Electricity
u Construction, and
U Services




CLASSIFICATION OF SECTORFPHASE I

Agriculture -1
Mining-1

Manufacturing -13,

Electricity, gas,

water supply-1

Construction-1

Services-9




Construction of Time Series om
Gross Qutput




ICCFRIER

Construction of Time Series on Gross Output DATA SOURCES ="

DATA SOURCES
C National Accounts Statistics- 2007,2009,Back Series and NAS 2011
C ASI( Annual Survey of Industries) for Registered Manufacturing sectors.

C NSSO survey reports for Unregistered Manufacturing sectors.
Major Rounds Used: 40" Round ( 1984-85)
45" Round (198390)
515t Round (199495)
56" Round (200001)
62"dRound (200506)

¢ Input Output Transaction Tables for Services Sectors
Benchmark Year:197879
198384
198990
199394

@ 199899
., 114
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INDUSTRY
INDUSTRY DESCRIPTION
NO

1,2,17 Agriculture,
Mining and

Quarrying,
Construction

3-15

Manufacturing
sectors

16,1826 Electricity, Gas
and water

supply,

Services Sectors

(F

METHODOLOGY

GVO obtainedrom NAS both at current and constant prices from 1980

The NAS 199900 series is used up to 2008 and then the new NAS series is spliced.

GVO for Total Manufacturing obtained by Aggregating Registered and Unregistered segments
of Manufacturing.

U For7 outof 13industriesGVO directly pickedup from NAS

U For other 6 industriesASI ratios( for registeredindustries)and interpolatedNSSO ratios(for unregistered
industries)areusedto split outputof NAS industrieso concordwith KLEMS industries

U Priorto 1999GVO is not availablein NAS for unregisteredhdustriesThus,
A GVO to GVA ratiosis obtainedrom NSSOsurveyreports for 198485(40" Round),
1989 90 (45" round) and199495 (51stround)
A GVO to GVA ratiofrom 1999 is directly pickedup from NAS.
A Ratiosarelinearlyinterpolatecbetweerfour datapoints19841989 1994and1999 and
appliedto Time Seriesof GVA of NAS to obtain time serieson GVO consistentvith NAS
from 1984-98.Theratio of 40" roundis takenbackwardo estimateoutputof 1980to 1983

U ThecurrentpriceestimatehavebeendeflatedusingWPI deflatorsto obtainconstanprice estimates

V ConcordanceetweerK LEMS andIOTT checked

VGVOto GVA ratiois obtainedrom IOTT benchmarkyearsof 1978 19831989199319982003
V Ratiois linearly interpolatedor interveningyears

V This ratio is appliedto GVA of NAS to obtainTime Serieson GVO consistentvith 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
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Data Limitations Related to Gross Output =3

In KLEMS Phase I, time series on Gross Value Addeshour and Capital, was estimated for 31 Industries, however
in Phase Il time series of intermediate inputs have been estimated only for 26 industries, due to concordance
problems between NAS and IOTT.

A certainsectorshavebeen mergedto obtain estimates

u Trade
Sale, Maintenance and Repair of Motor Vehicles and Motorcycles; retail sale of fuel
Wholesale Trade and Commission Trade
Retail Trade

u 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

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 analogqus to
those explained inTimmer 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 AS
or other businesses.
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Source : India KLEMS databas®hase Il
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Aor all 26 industries, the median growth rate of output was 6.9 percent per annum

Ant disaggregate level of industries output growth is found to be most rapid in Post and Telecommunication.

AOutput growth has been quite slow in Wood and Products of Wood; Agriculture, Hunting, Forestry and Fishing .
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Source : India KLEMS databas@hase I
C Strong +ve correlation betweenreal growth rates of output and value added

C In North West corners are industries which have value added growing much faster than Gross
output ( Trade, Hotels and Restaurants,Health and socialwork)

C In south west corners are Industries which saw gross output growth much faster than value
addedgrowth.
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Construction of Time Series om
[mtermediate Imputs




Al Data Sources and Methodology P
ICCFRIEERR
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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 ¥&ars983,
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 curren
prices consistent with the Gross Output Series.

Step 5: Constructing Deflators of Materials, Energy and Service Inputs for 26 India KLEMS Industries separately
A Deflators are obtained for each of the 115 commodity inputs( WPI deflators for Energy, Material inputs, GDP deflator
for service inputs)

A Deflators obtained for different 10 sectors have been combined using weights(Two IOTT has been used for this purpese
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
@L ( Torngvist)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, especiallyin Energy Input and Service Inputs. This is primarily
because,in certain IOTT years, there is an abrupt increase or decreasein the
proportion of aninput goinginto a KLEMS industry. Therefore suchfluctuations have
been smoothenedby excluding the particular year in which there is an unusually
high/low IOTT Input Proportion goinginto anl n d u s Rradyctios process

¢

N,

The KLEMS sectorswhere suchadjustment hasbeendoneare asfollows:

Textiles, Textile Products, Leather and Footwear

Wood and Products of Wood

Machinery, nec

Manufacturing, neg recycling

Electricity, Gasand Water Supply

Trade

Health and SocialWork

Public Administration and Defense Compulsory Social Security
Education

Other Services

s e o e e s e e e (o s G

The time series of I ntermediate | nput constnr

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) EIEFS
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Agriculture, Mining and Manufacturing Electricity, Gas and Construction Services Total Economy
Hunting, Forestry, Quarrying Water Supply
Fishing

m Growth of Material Input m Growth of Energy Input o 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 Tornqgvist method of aggregation.
Source: India KLEMS database 1 Phase Il

A\ strongt vecorrelatiombservedetweenealoutoutgrowthandrealinputgrowth

Arherewasenormoubeterogeneificrossdustriewsith trendgrowthof inputrangingrom12 77 percent
in Posandlelecommunicatim®.31 percenin Agriculture

At disaggregawmvelgrowthin energyandmaterialnputwashighesin PostandTelecommunicatiand
growthin servicenputwashighesh ElectricadndOpticakquipment
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Computation of Income Shatdethodology

The methodof computationof labour income shareand capital income sharein
ValueAddedhasalreadybeendiscussetn Phasd .

In Phasell the incomeshareof labour capital, material,energyand servicein
GrossOutputhasbeencomputed

- Theindividual shareof intermediatenputs,thatis, Material, EnergyandService
In GrossOutputis first calculated

- The labour income and capital income out of grossvalue added,is further
distributed into income shareof labour in gross output and income share of
capitalin grossoutput

Thus we get the share labour capital, material, energy and service in Output.
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Productivity Estimates at Industry level




