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Forests : Background  
• Cover 21% of India’s geographical area  

• Contribute only 1.5% to official GDP in India  

• Forest products in national accounts are classified into two major groups: 

  1) “major products” comprising industrial wood and fuel wood 

  2) “minor products” - bamboo, fodder, lac, etc (non-timber forest 

products) 

• Most forest goods and services (ecological services, biodiversity 

benefits, etc) remain unaccounted as national income  

• When forests are harvested/ converted to other uses/ harvested 

unsustainably, the destruction of natural capital remains unaccounted for 

• Majority of India’s forest dependent rural population, who are 

predominantly poor, rely heavily on forests for subsistence   

• Significant non market production needs to be recognized, accounted 

for, and reflected in development policies 
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Scope of Studies by the Green Accounting for Indian 

States Project (“GAISP”) on India’s Forests 

 

    The scope of GAISP’s work includes three sets of valuations and 
accounting adjustments covering various components of the value of 
forests, viz,  

  

• Biomass : Timber, Fuel-wood, Non-timber forest products, and 
Carbon sequestration (“GAISP Monograph-1”) 

• Biodiversity : bio-prospecting, eco-tourism, and non-use value of 
keynote species      
   (“GAISP Monograph-4”) 

• Ecological services : augmenting water resources, mitigating soil 
erosion, and mitigating flood damage                             
   (“GAISP Monograph-7”) 
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 Estimate the value of timber, 

fuelwood, non-timber forest 

products, & carbon sequestration 

services provided by forests 

 Demonstrate how forest resources 

can be integrated into the national 

accounts or all Indian states 

 Illustrate how such a framework 

can be use in policy analysis 

GAISP “Monograph 1” 
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Profile of Forests in India 

• Geographical area - 329 million ha 

• 21%  - classified as “forest land”  

• Of this 58% - dense forests, 42% open  

• Total growing stock of trees inside forests : 4,829 M cum 

• Average growing stock - 72cum/ha (i.e. below world average) 

• Largest bamboo resources in the world 

• 5% of total mangrove resources in the world 

• Wide variation in forest cover across states (3% - 87%) 

• States have diverse track-records of forest management, 
compliance with conservation laws, community involvement  

• Hence it is important to track these resources at the State level, 
but in a consistent and holistic manner  
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Framework for Forest Accounting 

___________________________________ 

• Opening stocks 

 Changes due to economic activities 

 Other Changes 

• Closing stocks 

___________________________________ 

• Area Accounts for Forest Land 

• Physical Accounts for Timber (non-PA) and Carbon (PA) 

• Monetary Accounts 

 

(consistent with UN’s SEEA 2003, Chapters 7 & 8) 
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Physical accounting framework for timber 

and carbon 
Opening stocks 

+ Changes due to economic activities 

-Logging and logging damage 

-Forest encroachment and shifting cultivation 

+Afforestation 

-Loss due to livestock grazing 

+ Other accumulations 

+ Changes due to natural causes 

+ Natural growth 

+ Natural regeneration 

+Changes due to reclassification 

+net transfer of land 

+Other Volume changes 

-Stand mortality 

-Forest fires and pest damage 

= Closing stocks 
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Area accounts for forested 

land 

Data sources and assumptions 

Opening stock Year 2001 from SFR (2001) 

+ Changes in forest land  

+Natural expansion   

Afforestation 

 

ICFRE (2000) 

Various forest statistical reports 

- Net transfer of forest land 

to non-forest uses (through 

deforestation and 

degradation) 

Compiled from forestland use change 

matrix between the years 2001-03. 

 

Loss of forest land due to 

shifting cultivation 

Shifting cultivation (ICFRE 2000, 

FSI, 1999) – average values taken 

+Net reclassification and other 

changes 

 

= Closing stocks Opening stocks less reductions plus 

additions and reconciled with the FSI 

(2003) estimates 
 

Key Challenge : Diverse Data Sources  
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Data and Assumptions – Volume Accounts 

• Opening stocks  (stock of timber at the beginning of 2001) 

• Data from : State of Forest Report (SFR), ’Extent composition and 
density of growing stock’ 

• Volume of timber harvested/logged (Recorded)- derived from the 
production statistics of timber and fuel-wood obtained from CSO 

• Unrecorded production – estimated balance – actual balance (i.e. the 
missing growing stock) 

• Logging damage – 10% of the volume of timber logged from both 
recorded and unrecorded production 

• Volume additions due to afforestation - area afforested with the mean 
annual increment per sq. km (derived) 

• Volume lost due to grazing - naturally regenerated volume and 
afforestated volume x the percentage of area subject to heavy grazing. 
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• Mean annual increment of different species  taken from “Extent 

composition and Density of Growing Stock” 

• Volume regenerated = area regenerated X MAI. 

• Timber lost due to forest fire =  naturally regenerated volume and 

the afforested volume X percentage area affected by the forest 

fire  

• The volume reduction due to transfer of land for nonforest 

purposes - area transferred X the growing stock per ha  

• Volume lost due to shifting cultivation = area subject to shifting 

cultivation X the growing stock per hectare.  

• Closing stocks (opening stocks less reductions plus additions) 

 

Data and Assumptions – Volume Accounts 
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• Opening stock of carbon - computed by converting the growing stock 
to biomass 

• Biomass/cum of growing stock from Haripriya, 2000 

• Haripriya (2000) – estimated from volume inventory data 

• Carbon ≈0.5 x biomass (Haripriya 2001, 2002). 

• No carbon loss assumed because of grazing 

• Gundimeda (2003) estimated that  

• when forests are affected by fires –  

• 20% of the stem biomass remains,  

• 50% is burnt and carbon is transferred to the soils and  

• 30% is released into the atmosphere 

• In case of shifting cultivation - 80% is transferred to wood products. 

 

Data and Assumptions – Carbon Accounts 
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Data and Assumptions – Carbon Accounts 

Total volume of carbon lost includes  

• carbon transferred  to forest products ,  

• releases of C from forests biomass into atmosphere, 

• releases to soil pool 

• Change in carbon defined as the present value of (present and 

future) carbon released arising from disturbance on forested land in 

the current accounting period 

• Closing stocks (opening stocks less reductions plus additions)  
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Valuation 

 

• Timber (Net price method) 

• Vt = (Pt – Ct)Rt = NtRt.  

• Market price of the product at factor cost less the cost of 

harvesting and the margin to the normal return on capital    

• Value of the minor forest products (mfps) per hectare - taken from 

the statistics provided by the SFD.  

• Unrecorded production - the value of the mfps is taken to be 10 

times the value recorded by the SFD  

• Fodder obtained from the forests is valued using the cost of 

alternate acreage.  

• For carbon we used an estimate of $20/tC as an estimate of 

Carbon 
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Integration with national / state accounts 

The forest accounts developed in our Monograph affect three 
components of the national accounts 

• Figures for the production of timber that adjust unreported 
production - will increase/decrease both GDP and NDP by the 
amount of the ‘missing’ timber 

• capital formation to include accumulation in natural forests and 
net off depletion.  

• Consumption of capital to include the cost of depletion of natural 
forests, which decreases NDP/NSDP. 

• The result is the ESDP  

•  “ESDP = NSDP + (Accumulation - Depletion)” 

• accumulation pf natural forests (non-produced assets, Anp) minus 
depletion (Dnp).  

Green Accounting for Indian States Project 
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VOLUME ACCOUNT VALUE ACCOUNT 

Timber Carbon Timber Carbon Ntfp Timber
a
 Carbon

a
 NTFP

a
 

  000. Cum 000 tonnes 

Million. 

Rupees 

Million. 

Rupees 

Million 

Rupees 

% of 

GDP % of GDP 

% of 

GDP 

Opening Stocks 5068313 3558126 10318016 3202313 825069 55.65 17.27 4.45 

Changes due to econ. 

Activity -409263 -236280 -819963 -212652  - -2.21 -0.57  

Logging/harvest/Logging 

damage  355469 229034 752652 206131  - 2.03 0.56 ` 

Afforestation 10786 5152 31615 4637  - 0.09 0.01  

Shifting cultivation 14002 6883 20449 6194  - 0.06 0.02  

Forest encroachments  41672 5515 59642 4963  - 0.16 0.01  

Grazing 8905 0 18836 0  - 0.05 0.00  

Other volume changes 843 785.0 1649 6238  - 0.004 0.02  

Forest fires 158 45 292 40  - 0.001 0.0001  

Stand mortality 685 3 1357 3  - 0.004 0.00  

Other accum 242260 1778920 432230 161028  - 1.17 0.43  

Natural growth 182239 130865 355909 117779  - 0.96 0.32  

Regeneration 91990 48983 153824 44084  - 0.41 0.12  

Transfer of land -31969 -928 155701 -835  - 0.42 -0.002  

Omissions and errors 4772 0 8489 0  0.02 0.00  

Net Changes  -167845 -58145.4 -380803 -115968 4152 -1.03 -0.31 0.01 

Closing Stocks 4905240 3499981 9937213 3086346 829221 53.60 16.65 4.47 
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North-

Eastern 

State 

Unadjus

ted 2003 

GSDP* 

(INR 

Mio) 

Unadjust

ed 2003 

NSDP 

(INR 

Mio)* 

2003 

Adjust

ed 

NSDP 

(INR 

Mio)** 

Adjust

ment 

as % 

of 

GSDP 

Depleti

on and 

Degra

dation 

(INR 

Mio) 

2003 

ESDP 

(INR 

Mio) 

ESDP/

adjust

ed 

NSDP 

ArP 19,451 17,395 32361 77% 390 31169 1.01 

Assam 354,314 317,208 318911 0.5% -663 318070 1.00 

Mani 35,313 32,048 33217 3.3% 11,325 44433 1.34 

Megh 43,429 38,423 40774 5.4% 2,532 43034 1.06 

Mizo 17,687 16,346 18894 14.4% - 647 18054 0.97 

Nagaland 36,794 34,272 3392 -0.9% 1,649 35596 1.05 

Tripura 60,617 56,603 55950 -1.1% 4,208 60202 1.08 

Sikkim 11,527 10,387 10886 4.3% 296 11131 1.03 

Total: 

North-East 579,132 522,682 544915 3.84% 19,090 561689 1.04 

 % of total 3.1% 3.2% 3.3%  -25.6% 3.4%  

Total: INDIA 

18,539,94

3 16,387,846 
165423

70 
0.1% - 74,639 16449724 0.99 

  (GDP) (NDP)       (EDP)   

 

Implications of the results for State accounts 
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Implications of the results for State accounts 

• The states Arunachal Pradesh, Manipur, Meghalaya, Nagaland, 
Sikkim, Tripura, Kerala and TN the ratio of ESDP/NSDP > 1 – for 
others ≤ 1.  

• Some of the states Goa and HP are experiencing great stress on 
their forests due to dependence on tourism 

• Goa and Himachal Pradesh fare poorly by our sustainability 
yardstick when compared to other States. 

• For Goa - significant depletion of 5% of adjusted NSDP.  

• In HP depletion as per cent of adjusted NSDP 26%  

• Others due to very state-specific factors. 

• HP – TDS (Tree Distribution Scheme), Perverse incentives, 
unplanned removals  

• Highly valuable deodar tree given away for just Rs 5 per cum as 
against a market price of Rs 9000 
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 Depletion Adjusted NSDP (ESDP) to NSDP
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Species Diversity Profile for India 

• India occupies 2.4% of world’s area , but hosts 7% of global 

biodiversity  

• One of the 12 mega-diversity hot-spot regions of the world 

• 150,000 endemic plants species (50% of the world’s total) 

• Contains globally important populations of some of Asia's rarest 

animals, such as the Asiatic Lion, Snow Leopard, Bengal Florican 

• 3120 species endangered under different threat categories. 

• 39 species of mammal, 72 species of birds and  

• 1336 plant species  are vulnerable and endangered 

• 20 species of higher plants - “possibly extinct” 

Green Accounting for Indian States Project 

(GAISP) 



Agricultural & Pasture Land : Scope & Objectives  

• Scope : Impact of agricultural production on land degradation, soil 

erosion, and sedimentation of water ways (Note : Impacts of 

fertilizers and pesticides were dropped from GAISP 2003 scope)  

 

 Overall Objective : Develop & demonstrate an accounting framework 
that reflects the real contribution of agricultural and pasturelands’ 
contribution to society.  

 Specific objectives:  

 1) Estimate the values of the stocks and changes of agricultural 
land and pastureland. 

 2) Incorporate the loss in value caused due to depletion of 
agricultural and pastoral resources into national & state accounts 

 3) Estimate the impact of the sector on environmental degradation 
in other sectors (eg: freshwater) thereby estimate the sector’s real 
contribution to the economy. 

 

 



Accounting Framework : Agricultural & Pasture Land 

Opening stock Land under cultivation and pastures in the opening year  

Changes in quantity Asset increase due to land reclamation/improvement 

Transfer of land from economic use to environment 

Other accumulation Changes in land use 

Transfer of land from environment to economic use  

Other volume 

changes 

Changes due to natural, political or non economic causes 

Closing stock Land under cultivation and pastures in the closing year 

Changes in quality 

of land  

Soil erosion & nutrient loss (in tonnes) 

Land/soil contamination including soil salinization 

and other changes in soil quality 

Impact on other 

sectors of the 

economy 

Extent of sedimentation in waterways 



Key Challenge : Diverse Data Sources  

 Agricultural Statistics published by the Ministry of 
Agriculture (Agricultural and pasture land area) 

  Statistical Abstract of India (land use change matrix) 

Changes in quality of Land 

 Wasteland data available from different sources – UNEP, 
Ministry for agriculture, NRSA (2000, 1989), SPWD 
(1984). We took data from NRSA (2000) and adjusted for 
already existing degraded lands.  

  “What is Degraded Land ?” : We included data on 
gullied/ravenous lands, upland with/ without scrub, water 
logged and marshy land, land affected by salinity and 
alkalinity, shifting cultivation, degraded pasture and grazing 
land as “degraded land” in our  Monograph. 
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GIST’s “Green Accounting for Indian States 

Project” (GAISP, 2003 – 2008) 

“GAISP”…..THE TEAM 
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      Pushpam Kumar 

 

“GAISP” …THE 

PRODUCT 
Eight Monographs…. 



“Green GDP” Adjustments 
Stock Adjustments

Flow Adjustments

2002-03

(INR Mio / % of NDP or NSDP)

GSDP or GDP 354,314 100.0% 159,460 100.0% 897,150 100.0% 19,295,454 100.0%

NSDP or NDP 317,208 89.5% 142,024 89.1% 787,033 87.7% 17,083,824 88.5%

M2 -4,980 -1.6% -1,135 -0.8% -12,054 -1.5% -258,605 -1.5%

Agriculture - Subsidies -9,670 -3.0% -2,604 -1.8% -21,457 -2.7% -312,634 -1.8%

M1 -663 -0.2% -51,394 -36.2% -1,032 -0.1% -74,639 -0.4%

1,703 0.5% 56,539 39.8% -11,683 -1.5% 154,524 0.9%

M7 Forests - Ecological Services Lost -21,624 -6.8% -10,470 -7.4% -3,287 -0.4% -190,403 -1.1%

8,064 2.5% 5,274 3.7% 8,119 1.0% 225,504 1.3%

M4 -23,660 -6.7% -13,078 -8.2% -2,711 -0.3% -461,525 -2.4%

9,356 2.6% 632 0.4% 2,529 0.3% 137,144 0.7%

M8 -4,294 -1.4% -13,808 -9.7% -42,755 -5.4% -586,586 -3.4%

Stock Adjustments -55,221 -17% -89,885 -62% -61,839 -8% -1,571,758 -9%

Flow Adjustments 9,453 3% 59,841 42% -22,492 -3% 204,538 1%

Agriculture Losses - Soil Erosion, 

Sedimentation, Quantity changes

Forests - Depletion of 

Timber/Carbon, Fuelwood, NTFP

IndiaBiharHimachalAssam

Forests - understated services of 

Timber/carbon, Fuelwood, NTFP

Forests - unstated benefits of 

Ecological Services 

Forests - Depletion of ecotourism 

and bioprospecting

Freshwater  - Water Quality Losses

Forests - unstated ecotourism and 

bio-prospecting benefits

GIST Monographs 



 

India’s Natural Resource Losses, measured in GDP terms 

Natural 

Resource 

  

State 

Fresh-

water 

Forest 

Biomass  

Forest  Bio-

diversity  

(‘use values’ 

only) 

Forest Eco-

Services 

Capital 

Loss     

(as % of 

GSDP) 

Freshwater 

Quality 

Timber, Fuel-

wood, Carbon 

storage, NTFP 

Eco-Tourism, 

Bio-prospecting  

Water storage, 

Flood control, 

Topsoil retention 

Bihar - 5.4 % - 4.7 % - 0.0 % - 0.4 % - 10.5 % 

Himachal - 9.7 % - 2.0 % - 7.8 % - 7.4 % - 26.9 % 

Goa -17.6 % +0.4 % -1.7 % - 5.1 % -24.0 % 

Uttar Pradesh - 17.5 % - 0.1 % -1.4 % - 1.8 % -20.8 % 

India -3.4 % +0.4 % -1.7 %  +0.5 % - 4.2 % 

Source : GIST’s “Green Accounting for Indian States Project” (GAISP) Monographs # 
1, 4, 7, & 8. 

( Net Resource Loss Adjustments as % of Gross State Domestic Product  ; 2002-03 ; “Floor values”) 

Note : for forest services, these are net 2002/03 GSDP adjustments, i.e. after positive 

adjustments for unaccounted service flows… i.e. stock losses from deforestation (net of 

re-growth) exceed unaccounted benefit flows 



Key Learnings from GAISP Experience… 

1. “Green Accounting is 10% inspiration, 90% perspiration” 

2. “Optimize data availability, data quality, diverse data sources” 

3. “Spreadsheets with Transparent Assumptions are better than Black 

Boxes without” 

4. “Comparability of results is the key for Impact. Comparisons 

Communicate. Comparisons mitigate modeling inaccuracy” 

5. People believe they understand GDP, so adjusted GDP’s wake 

them up. People don’t believe they understand Inclusive Wealth. 

6. Macroeconomists are plenty, National Accountants few ! 

Green Accounting for Indian States Project 

(GAISP) 
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