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EXECUTIVE SUMMARY

Natural Resource Accounting (NRA) is a revaluation of the National Income Accounts of a 
country, adjusting for the values of natural resources used in various economic activities during 
the past 'fiscal year'. Natural resources being a part of the wealth of the nation, initiatives have to 
be taken to integrate the natural resource accounting along with the System of National Accounts 
(SNA). The Ministry of Statistics and Programme Implementation (MOSPI), being the nodal 
authority to release official statistics, has taken significant steps for improvement of Environment 
Statistics and also for the development of framework for the preparation of Natural Resource 
Accounting in India. It is emphasized that the present system of national accounts should 
continue but at the same time a separate exercise for developing Green GDP should be made 
based on methodological frameworks being suggested in this study and similar study 
commissioned to various organizations. With this background, the Central Statistical 
Organization (CSO), in the Ministry of Statistics and Programme Implementation (MOSPI), 
Government of India awarded a pilot study titled 'Natural Resource Accounting for the States 
of Himachal Pradesh and Madhya Pradesh for Land and Forestry Sector (Excluding 
Mining)' to the Indian Institute of Forest Management, Bhopal, in 2003.

The Objective of the project was to, develop methodologies and framework for Natural Resource 
Accounting of Forest and Land in the states of Himachal Pradesh and Madhya Pradesh (physical 
and monetary terms), keeping in view the SEEA Framework of United Nations.
More specifically, the major output of the study comprises the generation of various resource 
accounting tables for land and forestry sectors respectively.
I. Land Sector
� Land Resource Accounts (Core),
� Soil Resource Accounts (Link), 
� Land Use Accounts (Supplementary accounts).

II. Forest Sector
� Physical Asset accounts- Commercial working
� Physical Asset accounts- Volume and Area 
� Monetary Asset accounts- Volume and Area
� Flow Accounts- Goods and Services
� Degradation and Depletion Account- Physical and Monetary 
� Expenditure Statement for Forestry Management & Protection
� Accounting matrix for Ecological Services/Amenities

Overview of Key Issues

Land Sector

Land is one of the basic components of the environment. It performs three major functions as far 
as the interface between environment and economic development is concerned: Environmental 
functions, such as retention of water and moisture as well as retention of soil nutrients to support 



vegetation cover, maintenance of geological properties of land etc. for sustenance of 
environment, bio-diversity etc; Economic functions related to agriculture and allied activities; and 
all other economic functions in the non-agricultural sector. All these functions to an extent, 
independent of each other and there is a need to maintain a balance among them so that none of 
these functions encroach upon the others in a non-sustainable way.

The present system of nine-fold classification of land and the corresponding system of data 
recording followed in India leave quite a number of environmentally significant questions 
unanswered. In order to arrive at a sustainable development framework, it is necessary to have a 
clear idea regarding the extent and nature of degradation across the various agro-climatic zones 
of the country. It also becomes important to understand trends and project for the future, so that 
real costs of degradation are accurately estimated. 

Some of the important dimensions that has to be taken care of while resource accounting for the 
Land sector 
� Trends in land use pattern, 
� Trends in uncultivable, fallow and degraded lands, 
� Loss of productivity and production due to different types of soil degradation 
� And replacement costs of degradation.

So to reflect the extent of dent the degradation is making in the sectoral contribution to SDP, the 
annual estimate of degradation should be subtracted from the agricultural contribution to SDP to 
arrive at the adjusted SDP for the sector.

Forestry Sector

Concern about the phenomena of global warming and declining biodiversity has focused 
attention on the link between the world's forests and economic growth. The role of India's forests 
in the national economy and in ecology was emphasized in the 1988 National Forest Policy, which 
focused on ensuring environmental stability, restoring the ecological balance, and preserving the 
remaining forests. Forests contribute 1.7% to the GDP of the country (MOEF, 1999) .Moreover; 
non-timber forest products provide about 40% of total official forest revenues and 55% of forest-
based employment. Nearly 55 million people living in and around forests in India depend upon 
non-timber forest products as a critical component for their sustenance.

The estimation of Gross Value Added from the “Forestry and Logging” sector in India is presently 
carried out by the production approach. It aims at estimating the value of output at factor cost in 
the first instance and then deducting the value of various inputs at purchaser's prices. A serious 
limitation of such out-turn data is that they represent only authorized exploited forest resources 
and a substantial quantity of production goes unrecorded. One of the major lacunae in the 
present system of accounting for the contribution of the "forestry and logging" in the national 
income accounts is the high degree of underestimation that riddles the computation. One of the 
major reasons for this is the fact that a varied type and amount of forest outturn is attributed to 
other sectors, mainly agriculture and livestock, fisheries and tourism.
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A typical resource accounting exercise for the forestry sector should take into account the existing 
system of recording of the stocks and flows, and then try to create linkage with potential accounts. 
This is done usually by either expanding the assets boundary or by accounting for implicit 
depletion/degradation of assets which were not done before.

Environment statistics attempt to compile raw data from multiple sources, and present them in a 
coordinated manner; they can be further aggregated and presented in the form of stocks and 
flows in physical terms in the form of following major Accounts which is the objective of natural 
resource accounting. Physical indicators and accounts cannot be compared directly with the 
standard measures of economic performance to assess the sustainability of economic growth or 
development. So the Physical accounts should be converted to monetary accounts by the 
valuation of Physical accounts.

Methodological Approach

Since the intended process was to serve as a “bridge” between understanding the present status 
and developing a usable methodology in future, clearly with this practical approach, it has been 
possible to establish through the following milestones: 

� Understanding and enlisting various economic and ecological functions of environmental 
resources / sectors / areas.

� Primary data collection using sampling approach by employing stratified random sampling 
and purposive sampling technique to present a case on some significant issues which 
seemed to be overlooked by the major findings.

� Using opening stock  closing stock technique, stocks, flows or changes in stocks, factors 
affecting the changes in stock (sectoral intermediate demands, consumption, depletion, 
degradation, regeneration etc.) for working changes thereof.

� Valuing of changes in stocks & flows in monetary terms based on physical linkage method, 
abatement cost method and behavioural linkage method (as per requirement), 

� Aggregating such values.
� Integrating environmental accounts with the economic accounts.
� Working out adjusted State Domestic Products.

An effort was made to review key studies relating to Resource Accounting and for easy reference 
key features. The utility of these studies within a resource accounting exercise is in lieu of their 
emphasis on monetary valuation of resources or the depletion/degradation of it. The Broad 
Framework for resource accounting, especially forestry sector was adapted from some earlier 
studies (Haripriya 2000; and Verma 2000).

Key findings

Land Sector 
Himachal Pradesh: Based on the accounting of the land resources of Himachal Pradesh for the 
year 1999-00 and 2000-01, the extent of land under agriculture has decreased by about 13,000 
hectares. The opening area for the year 1999-00 was 6,07,700 Hectares, has decreased to 
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5,94,500 at the end of the Year 2000-01. The opening stock of 607 thousand hectares in 1999-00 
was valued at Rs.219,773 million whereas the same for the year 2000-01 was valued at Rs 2, 
41,893 million. The increase in the value reflects both the increase in farmland prices as well as 
the increase in the opening stock in 2000-01.

According to NBSS & LUP about 52.5% area of the State of Himachal Pradesh is under various 
degree of degradation in the form of soil erosion. The total soil eroded from the affected area is 
24678.55 thousand tonnes per year, and the average erosion rate is 8.25 Tonnes/hectare/year. 
The total amount of nutrient lost in the form of sediment was estimated to the extent of 27.94 
thousand tonnes per year from the total annual sediment lost of 2030.32 thousand tonnes. 
Degradation arising in the form of major nutrient loss (Nitrogen, Phosphorous, and Potassium) 
measured by replacement cost method is valued to be Rs.2192.46 million for the year 1999-00 
and Rs. 219.953 million for the year 2000-01. The value of degradation includes the cost of 
fertilizer needed to replenish the degraded nutrients as well as the cost of fertilizer applications. 
Degradation arising in the form of major nutrient loss (Nitrogen, Phosphorous, and Potassium) 
measured by replacement cost method is valued to be Rs.219.246 million for the year 1999-00 
and Rs.219.953 million for the year 2000-01. The value of degradation includes the cost of 
fertilizer needed to replenish the degraded nutrients as well as the cost of fertilizer applications. 
The average value of degradation was estimated to be Rs. 3607.7 per hectare for the year 1999-
00 and Rs.3612.8 per hectare for the year 2000-01 from the area devoted to agriculture.

The contribution of the Sector (agriculture and animal husbandry) to the state SDP at factor cost 
at current prices for the year 1999-00 was Rs. 26029.0 million and for the year 2000-01 was 
Rs.29063.4 million. After adjusting for the cost of degradation, the adjusted contribution of the 
sector to the SDP for the year 1999-00 is Rs.26870.94 million, whereas the same for the year 
2000-01 is Rs.26863.87 million. The cost of degradation so estimated ranged from 8.42 per cent 
(1999-00) to 7.56 per cent ( 2000-01) of the annual contribution of agriculture and animal 
husbandry  sector to the SDP at factor cost at current prices in the respective years. The extent of 
degradation so estimated ranged from 1.82 per cent (1999-00) to 1.69 per cent (2000-01) of the 
total state domestic product at factor cost at current prices.

Madhya Pradesh: Based on the accounting of the land resources for the state of Madhya 
Pradesh for the year 1997-98 to 2001-02, the extent of land under agriculture has decreased by 
about 0.046 million hectares in 5 years. So the average annual decrease in the extent of land 
under cultivation is 0.0092 million hectares. The changes in the physical extent of agricultural 
area may be attributed to forest, land use conversion, and other volume changes. The opening 
area of 15.594 million hectares in 1997-98 was valued at Rs. 2,287,066 million whereas the same 
for the year 2001-02 was valued at Rs 2,708,814 million.  The increase in the value despite the 
decrease in area reflects the increase in farmland prices. The closing area of 155.06 Lakh 
hectares for the year 1997-98 was valued at Rs.2,274,160 million and  for the year 2001-02 the 
closing stock of 155.48 Lakh hectares was valued at Rs.27,056,82 million.

About 26.2 million hectares, representing 59.1 percent of the total geographical area of the state, 
is affected by various soil degradation problems, induced mainly by human intervention. The total 
soil eroded from the affected area is 342667.465 thousand tonnes per year, and the average 
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erosion rate is 7.73 Tonnes/ hectare / year. Degradation arising in the form of major nutrient loss 
(Nitrogen, Phosphorous, and Potassium) measured by replacement cost method is valued to be 
Rs.463.55 millions for the year 1997-98 and Rs. 4487.787 millions for the year 2001-02. The value 
of degradation includes the cost of fertilizer needed to replenish the degraded nutrients as well as 
the cost of fertilizer applications. The average value of degradation ranged from Rs. 1502 per 
hectare to Rs.1557 per hectare during the period. 

The contribution of the Sector (agriculture and animal husbandry) to the Gross State Domestic 
Product (GSDP) at constant  (1993-94) prices for the year 1997-98 was Rs. 1525.436 million and 
for the year 2001-02 was Rs.1415167 Lakhs. After adjusting for the cost of degradation the 
adjusted contribution of the sector to the GSDP for the respective years was Rs.1283948.87 
million and Rs. 118104.221 million. The cost of degradation in terms of replacement cost  so 
estimated ranged from 15.83 per cent to  19.45 per cent of the annual contribution of agriculture 
and animal husbandry  sector to the  Gross State Domestic Product  at constant (1993-94) prices

Forestry Sector

  
Himachal Pradesh: The total opening area was 37,033 sq.km(recorded forest area) in 2001-02

 
of which 14,353 Sq.km i.e.about 38.75 per cent of the total recorded forest area was under forest 

  
cover. 22,319 Sq.km  (60.26 per cent) of the recorded forest area is under forest scrub and blank. 

. In addition to this about 361 Sq.km areas inside the forest cover was covered with water bodies
The total opening volume for the year 2001-02 was 3,39,421 thousand Cu.mts. The net depletion 
(net of depletion and afforestation) due to economic activities in the growing stock was about 
1792.19 thousand cu.mts. in the year 2001-02. The total closing stock for the year in volume terms 
is 341932.6 thousand cubic meters, thereby resulting into annual net increment of about 2511.6 
thousand cu.mts. of volume. The annual increment in volume was about 0.73 per cent of the 

    
opening stock.  The closing area was 37031.30 sq.km; with a net loss of 1.7 sq.km of   forest area 
during the year.

The opening stock of the year was valued as 272639.69 Million Rs. The total depletion due to 
logging was of Rs.1460.64 million  The net decrease in value due to depletion and afforestation 
was of Rs.1405 million The total addition in the stock due to regeneration and increment was 
valued at Rs.3881 million. The total reductions due to forest fire and grazing were worth Rs. 
314.65 million. So the net volume change is of the extent Rs.3566.15 million  The loss in forest 
stock due to diversion and encroachment in the year was of Rs.12.54 Million.
 
Thus there was a net increase in value of the timber stock during the year was of Rs. 2138.352 
million and the resultant closing stock for the year was Rs.274778.044 million.

Regarding the Flow of Goods and services of provided by the Forest of Himachal Pradesh, the 
total direct consumptive benefits provided by the state forest in the form of timber, fuel-wood, 
fodder, grazing and NTFPs during the year 2001-02 was valued to be worth Rs. 643.24 Crores. 
The tourism or Recreational value provided by the forest ecosystem was valued to be worth Rs. 
485.41 Crores. 
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The indirect benefit in the form of biodiversity preservation was valued to be worth Rs. 4144.94 
Crores.  As far as the annual value of carbon sequestration was considered, it was valued at 
Rs.97.04 million during the year. 

Madhya Pradesh: The opening stocks represent the growing stock of resources present at the 
 

beginning of the accounting period. The total opening area was 95,221 sq.km (recorded forest 
 

area) which was about 31 percent of the state's geographic area. Out of the total recorded forest 
  

area, 76429.01 Sq.km. (80.26 per cent of   the total recorded forest area) wasunder forest cover. 
17,468 Sq.km. (18.34 per cent) of the recorded forest area was under forest scrub and blank. In 

2 . addition to this about 1324 KM  areas inside the forest cover was covered with water bodies The 
total opening stock in terms of volume is 216998 thousand Cubic meters. The closing stocks were 
computed as opening stocks less reductions plus additions. The total closing stock for the year in 
volume terms was 197434.36 thousand cu.mts., thereby resulting into annual net depletion of 
about 19563.64 thousand cubic meters of in the growing stock. The annual depletion   in volume 
is about 9.9 per cent of the opening stock.  The closing area was 95170.46 Sq.km; therefore there 

    
was net loss of 50.54 Sq.km. of   forest area during the year. The opening stock of the year was 
valued as Rs.135672.6 million. The total depletion due to logging was of Rs.3866.6 million.  The 
net change due to depletion and afforestation was of Rs.3576.8 million.
 
The total addition in the stock due to regeneration and increment was valued at Rs. 3143.9 million 
The total reductions due to submergence felling, forest fire and grazing was valued at 1988.1 
million. The net volume change was of the extent Rs.1155.8 million.  The loss in forest stock due to 
diversion and encroachment in the year was of Rs.123.2 million.
.
So the net decrease in value of the timber stock during the year was of Rs 2544.2 million. and the 
resultant closing stock for the year was Rs.133128.4 million.  So a decrease of 1.87 percent of the 
value of opening stock, whereas during the same period the corresponding decrease in volume 
terms was 9.9 percent of the opening stock. Regarding the Flow of Goods and services of 
provided by the Forest of Madhya Pradesh, the total direct consumptive benefits provided by the 
state forest in the form of timber, fuel-wood, fodder, grazing and NTFPs during the year 2003-04 
was valued to be worth Rs. 1176.57 million. The tourism or Recreational value provided by the 
forest ecosystem was valued to be worth Rs. 136.82 million.. 

The indirect benefit in the form of biodiversity preservation was valued to be worth Rs. 10478.5 
million.  As far as the annual value of carbon sequestration is considered, it is negative valued at 
Rs. 426.68 Crores during the year, due to net depletion in timber stock during the year. In addition 
to that various activities in forestry sector provided about 480 lakh man days of employment 
during the year, which was valued to be worth Rs. 360 million at the prevalent wage rate in the 
state.

The study also provides summary of SEEA,2003 for all sectors together for broad understanding 
of decision makers as per request of CSO during the currency of the project; it provides an 
adjustment mechanisms of NRA output in the State Gross and Net Domestic Product and 
eventually provides a sound theoretical and conceptual background for carrying out a natural 
resource accounting exercise.
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IEEA Integrated Environmental and Economic Accounting

IIFM Indian Institute of Forest Management
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IO Input Output 
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IPF Intergovernmental Panel on Forest
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ACRONYMS
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INTRODUCTION & METHODOLOGY





INTRODUCTION

1

1.1 Context

Rapid industrialisation and accelerated economic growth in recent years has led to phenomenal 
environmental degradation and depletion of natural resources in many parts of the world. To 
respond to this problem, various national and international organizations concerned with 
environmental planning and management have been striving to develop an appropriate system 
for environment statistics. 

Natural Resource Accounting (NRA) is a revaluation of the National Income Accounts of a 
country, adjusting for the values of natural resources used in various economic activities during 
the past 'fiscal year'. Natural resources, as they appear in nature, get degraded in quality and 
depleted in stock due to economic and human activity. They also go through natural decay and 
regeneration. They may also have been enhanced due to planned interventions. There is a need 
to understand the extent of such losses or gains and to work out their 'use values' and generate 
accounts of such resource deletions and additions. Natural resources being a part of the wealth of 
the nation, initiatives have to be taken to integrate the natural resource accounting along with the 
System of National Accounts (SNA).

The United Nations Statistical Division (UNSTAT) has labeled this emerging concept as a System 
of Environmental and Economic Accounting (SEEA). In some sense it is often referred to as 
Green Gross Domestic Product (Green GDP). The main objectives of integrated environmental 
accounting are segregation and elaboration of all environmental and economic accounts, linkage 
of physical resource accounts with monetary environmental accounts and balance sheets, 
assessments of environmental costs, benefits and accounting for the maintenance of the tangible 
wealth. It is, thus, a complete accounting procedure for environmental assets.

At the Rio Summit there was an agreement that all participating nations would make efforts to 
expand the existing system of national accounts for integrating environmental and social 
dimensions in the economic accounting framework. Some of the countries have already taken 
steps in this regard for the preparation of Green GDP. But the work done in this regard is primarily 
of experimental nature. As such present studies conducted by various countries are largely 
confined in evolving satellite accounts consistent with the main economic accounts.

India is also not an exception in this regard, for achieving the goal of the preparation of Green 
GDP. The Ministry of Statistics and Programme Implementation (MOSPI), being the nodal 
authority to release official statistics, has taken significant steps for improvement of ‘Environment 
Statistics’ and also for the development of framework for the preparation of Natural Resource 
Accounts in India. It is emphasized that the present system of national accounts should continue 
but at the same time a separate exercise for developing Green GDP should be made based on 
methodological frameworks being suggested in this report. 

The integration of two sets of accounts may have to be considered at a later stage, when the 
methodological framework for estimation of Green GDP is firmed up. In this connection, a three-
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pronged strategy as per following is suggested.
 

� Firstly, the statistics available in different sectors, relevant for the preparation of Green 
Accounts should be examined and the data gaps identified, with a view to fill in the gaps. 

� Second, the methodology to be adopted should be firmed up.
� Thirdly, side-by-side some supplementary sectoral studies could also be taken up with 

the following objectives:
(i) Development of physical accounts of natural resource depletion or enhancement and 

environmental degradation or improvement;
(ii) Valuation in economic terms, natural resource depletion or enhancement and 

environmental degradation or improvement (to the extent possible);
(iii) Adjustment of state domestic product to account for natural resource depletion or 

enhancement and environmental degradation or improvement.

With this background, the Central Statistical Organization (CSO), in the Ministry of Statistics and 
Programme Implementation (MOSPI), Government of India awarded a pilot study titled 'Natural 
Resource Accounting for the States of Himachal Pradesh and Madhya Pradesh for Land 
and Forestry Sector' to the Indian Institute of Forest Management, Bhopal in 2003.

The Objective of the project was to, develop methodologies and framework for Natural Resource 
Accounting of Forest and Land in the states of Himachal Pradesh and Madhya Pradesh (physical 
and monetary terms), keeping in view the SEEA Framework of United Nations.

More specifically, the major output of the study comprises the generation of various resource 
accounting tables for land and forestry sectors respectively.
I. Land Sector
� Land Resource Accounts (Core),
� Soil Resource Accounts (Link), 
� Land Use Accounts (Supplementary accounts).
II. Forest Sector
� Physical Asset accounts- Commercial working
� Physical Asset accounts- Volume and Area 
� Monetary Asset accounts- Volume and Area
� Flow Accounts- Goods and Services
� Degradation and Depletion Account- Physical and Monetary 
� Expenditure Statement for Forestry Management & Protection
� Accounting matrix for Ecological Services/Amenities

1.2 The Need for Natural Resource Accounting

Low income countries, which are typically dependent on natural resources for employment, 
revenues and foreign exchange earnings, use a system of national accounting and 
macroeconomic analyses that completely ignores their principle assets. As a result, there is 
dangerous asymmetry in the way we measure and hence the way we think about natural 
resources. For example man-made assets-buildings and equipments are valued as productive 
capital. The increase in stock is recorded as capital formation. Decreases in the stock through use 
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are written off as depreciation against the value of production. This practice recognizes that a 
consumption level maintained by drawing down the stock of capital exceeds the sustainable level 
of income. Natural resource assets are not so valued, and their loss entails no debit charge 
against current income that would account for the decrease in potential future production. A 
country could exhaust its mineral resources, cut down its forests, erode its soil, pollute its 
aquifers, and hunt its wildlife and fisheries to extinction, but measured income would not be 
affected as these incomes disappear. In resource dependent countries, failure to extend the 
concept of depreciation account to the capital stock embodied in natural resources is a major 
omission and inconsistency.

Underlying this anomaly is the implicit and inappropriate assumption that natural resources are 
so abundant that they have no marginal value, which is a complete misunderstanding. Whether 
they enter the market place directly or not, natural resources make important contributions to long 
term economic productivity, and so are, strictly speaking, economic assets. Undoubtedly natural 
resources are often under increased pressure from human activities and are deteriorating in 
quantity and quality. 

Another misunderstanding underlies the contention that natural resources are “free gifts of 
nature”, so that there are no investment costs to be “written off”. The value of an asset is not its 
investment cost, but the present value of its income potential. Common formulae for calculating 
depreciation by “writing off investment costs” (e.g. straight line depreciation) are just convenient 
rules of thumb. The true measures of depreciation, which statisticians have tried to adopt for fixed 
capital in national accounts is the present value of the reduced future income stream obtainable 
from an asset because of its decay or obsolescence. Thus in the same sense that a machine 
depreciates, soils depreciate as their fertility is diminished; resulting in productivity only at higher 
costs or lower yields.

This bias is codified in the United Nations System of National Accounts (SNA) followed by most 
countries and provides false signals to policy makers. It confuses the depletion of valuable assets 
with the generation of income. Thus it promotes and seems to validate the idea that the rapid rates 
of economic growth can be achieved and sustained by exploiting the resource base. The result 
can be illusory gains in income and permanent losses in wealth. The United Nations System of 
National Accounts does recognize natural resources, such as forests, land and sub-soil mineral 
assets in national balance sheets, the stock accounts. The recommended treatment for natural 
resources in the balance sheet accounts is very similar to the recommended treatment of other 
capital assets. If possible, the asset values should be derived from the market transactions; 
otherwise, the accounts should be based on discounted present value of the estimated future 
income flows from the assets. However the income and product accounts are not treated 
consistently with these balance sheet accounts. On the income side for example, the total value 
added from resource extraction is included in wages and salaries, in rental incomes, and in 
company profits. In other words, the total value of natural resources current production, net of 
purchased inputs, is imputed to current income.

The problem is that, in contrast to the treatment of man-made capital assets, there are no 
accounting entries in the flow accounts for changes in natural resource stocks. Notwithstanding 
the economic significance of wasting natural resources, the SNA does not provide a debit on the 
production side of the national income accounts to show that depreciation of natural resources is 
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a form of disinvestment. And it does not provide a depreciation factor on the income side to show 
that the consumption of productive natural resource assets must be excluded from gross income.

The revenues derived from resource extraction finance investments in industrial capacity, 
infrastructure, education and other factors which contribute to economic growth. A reasonable 
accounting representation of the process, however, would recognize that one kind of asset has 
been exchange for other, which is expected to yield a higher return. Should a farmer cut and sell 
the timber in his woods to raise money for a new barn, his private accounts would reflect the 
acquisition of a new asset, the barn, and the loss of an old asset, the timber. He thinks himself 
better off because the barn is worth to him than the timber. In national accounts, however, income 
and investment would rise as the barn is built, but income would also rise as the wood is cut. 
Nowhere is the loss of a valuable asset reflected. This can lead to serious misrepresentation of 
development potential of resource dependent economies, by confusing gross and net capital 
formation. Even worse, should the proceeds of resource depletion be used to finance current 
consumption (rather than investment), then the economic path is ultimately unsustainable, 
whatever any national accounts say. 

Clearly there is a need to initiate a system of natural resource accounting tailored to the 
specificities of each State in order to assess true values of natural resource uses.

1.3 Rationale of the Study

1.3.1  Land Resource Accounting

Land degradation, or for that matter degradation of any type of natural resource, is a kind of dis-
investment in the stock of that natural resource (land, in this case) if more value than replaced (by 
nature or by man) is extracted from it. Perpetuation of this dis-investment, along with the fact that 
such depreciation is not recorded and incorporated coherently in the national economic 
accounts, results in overestimation of the future earning potential of the resource, thereby 
skewing resource management decisions. A more visible impact is of threatened livelihoods, 
dominantly of the rural poor and not so poor. Impacts and real costs of environmental degradation 
are more widespread and conspicuous in developing countries compared with the more 
developed world. This is especially so in land hungry agrarian economies like India. Though the 
impacts, in terms of loss of production, are not realized at the macro level, the problem is of 
serious concern at the regional level (Reddy, 2003).

It has been observed that environmental degradation is reaching irreversible levels 
(desertification) in quite a number of arid and semi-arid tracts of the world (UNEP, 1993). On the 
other hand, replacement costs (in terms of enhanced input use, abatement and conservation 
costs), are mounting and would make a dent in the national income of a country if these costs 
were taken into account.

Given the magnitude, nature and intensity of the problem of land degradation of the country, it is 
necessary to strike a balance between land use and development goals. For this, a clear picture 
must emerge of the extent and nature of degradation and the various associated land use across 
agro-climatic zones (or other suitably classified regions) of the country. One way of doing it is to 
maintain a balance sheet of the resource (accounting) and estimating the real national income by 
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incorporating the costs of degradation. Unlike Forest Resource Accounting, land accounting 
poses some problems as far as adjustment of the GDP for degradation is concerned. In a country 
like India, where productive land is synonymous with agricultural or pastoral land, the impact of 
land degradation mostly manifests itself usually through declining crop yield or declining 
productivity because of rising input costs. This in turn gets justly reflected in the agricultural 
sector's contribution to the GDP. Any separate adjustments for costs of degradation (mostly 
computed through separate studies) thus will, in all probability, result in double counting on the 
cost side.

This of-course does not in any way justify non-cognizance of the problem. Rather than that, it 
creates challenges, of both theoretical and practical nature, of how to estimate and incorporate 
the land degradation as a natural resource depletion/degradation phenomenon. 

Even estimates of costs of degradation has been made which can be quite effective in isolating 
degradation regarding its importance as a factor among a host of other factors which adversely 
impacts agricultural outturn and income.

1.3.2  Forest Resource Accounting

Forests are one of the most important components of the terrestrial environmental system and a 
complete resource base. They form an ecological system consisting of tree dominated vegetative 
cover. Forests, however, provide in many ways to the  global system and play a multi dimensional 
role. They provide not only timber, fuel wood, pulpwood, fodder and fiber grass and non-wood 
forest produce & support industrial & commercial activities but also maintain the ecological 
balance & life-support systems essential for food production, health and all round development of 
human kind.  Forests exercise control over the wealth of adjoining land use systems & also the 
wealth of urban areas.  Degraded forests result into impoverished agriculture, horticulture, and in 
turn trigger migration of dependent communities to urban areas where they end up in low paid, 
unsecured informal sector (Verma, 2000).

Lack of availability of fodder in such degraded forests also reduces productivity of livestock 
population and forces their trans-boundary movement.  Tropical forests are the repository of more 
than half of the world's plant & animal species and are the major source of available biodiversity.  
The global concern about forest degradation and depletion therefore, relates to the twin problems 
of destruction of the carbon sinks affecting the global climate & extinction of species affecting bio-
diversity.  The rural poor in the third World have been blamed for deforestation in the past, but 
there has been an increasing realization that it is mainly the production centered forest policies 
and exclusive demand for non forestry developmental activities have accelerated deforestation 
(Verma, 2000).

Undervaluation of forests in India is causing immense losses to the forestry sector and to the 
overall economic system. The situation is like burning candles from both the ends. The true 
contribution of forestry sector to the economy is not properly reflected which has led to improper  
allocation of budget to manage large graphical area of the country as forests. This in turn has led 
to degradation of forest stock of the country. The current weaknesses of the system of Forest 
Resource Accounting in India can be summarized as follows:
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(i)   Underestimation of True Contribution of Forests
Benefits from forests to the national economy are at presently grossly underestimated with the 
result that the actual benefits are several times higher than those reported and incorporated in the 
national income accounts. For example, it has been estimated that the value of forest reflected in 
the System of National Accounts (SNA) represents less than 10 % of the real value. The under 
valuation of material goods alone from the forests of India is reflected in their estimated (real) 
value of about US $ 43.8 billion, compared to forestry recorded share of GNP of US$ 2.9 billion, 
representing only about 1.3 % of the total GNP. The difference (between the estimated and 
recorded contributions) will increase further if an imputed value is assigned for the environmental 
contribution of the forests to the society, mostly in terms of ecological services provided.

(ii) Inadequacy of the System of National Accounts
With regard to forestry, the System of National Accounts (SNA), which India also follows currently, 
has treated cultivated forests and natural forests quite differently. For cultivated forests, the SNA 
records both production and changes in the forest stock so that consequences of depletion or re-
afforestation are accounted for (though how much of this is followed in India is debatable and 
could be a subject of a study). For natural forests, however, the SNA records only the income from 
logging, but not changes in natural forest stocks. This can result in quite misleading economic 
signals: income from over exploitation would be recorded as part of GDP, but the corresponding 
depletion of the forests stocks (the economic equivalent of depreciation) would not be recorded. 
Similarly the benefits from afforestation would not be recorded as capital formation. More 
importantly, both cultivated and natural forests provide non-marketed (timber and non-timber) 
products that are often not included in the national accounts, although they are extremely crucial 
to rural livelihoods, at least in the Indian context  (though this is mainly because of measurement 
difficulties in most countries, since SNA does include such products). 

(iii) Non-cognizance of Intermediate and Environmental Services
Most of the non-marketed services from forests, on the other hand, are either omitted or wrongly 
attributed to other sectors of the economy. Forests services provide intermediate inputs to other 
sectors such as livestock grazing, agriculture and tourism, but the value of these services is not 
recognized and hence, is attributed to the using sector, not to forestry. Ecosystem services such 
as watershed protection and carbon storage may not be represented at all. Thus the total benefits 
from forestry are being under-estimated, and other sectors of the economy are not fully aware of 
their dependence on healthy forests.

Recognizing the need for a realistic valuation of forest benefits and costs, an appropriate 
accounting framework for integrating Forest Resource Accounts (FRA) into the National Income 
Accounts (NIA), is needed. It will provide better understanding of the full range of goods and 
services supplied by the forests which is essential for the optimal utilization of forests, and may 
provide an economic rationale for sustainable forestry. Forest stakeholders the world over are 
considering the transition to sustainable forest management (SFM). Two related constraints on 
moving towards SFM are the high cost of information production and usage, and the gap between 
current practices and SFM. Forest resource accounting helps to keep down the costs of 
information usage by focusing on what is essential only-i.e. the information which is required to 
set, achieve and review forest policy and management goals. This helps bridge the gap between 
current and improved practices in a step- by step manner, practical manner. The following figure 
provides key information areas of FRA approach.
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 Figure 1.1 The FRA Approach Key Information Areas   
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The  figure 1.2  illustrates a FRA Cycle which links information usage to the refinement of policy 
and management objectives.

Figure 1.2  The FRA Cycle 
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Implementation of FRA is process oriented, featuring inputs from many sources over a long 
period of time, via a process of continuous improvement. The approach can be applied at various 
geographic and technical levels. It can be applied at National level, for specific topics for specific 
localities. Being scale independent, FRA started at the local level has the potential to evolve into 
the national system. 

1.4 Applicability of Environmental Accounting

Successful work on environmental accounting depends on two crucial factors: First, it must be 
focused on answering important policy questions. This ensures that the accounting work 
responds to a real demand for policy guidance, and is not driven simply by a desire to build 
databases. Second, it must bring in the major players in the areas of environmental policy, 
economic policy, national income accounting, and the development of information systems on the 
environment, the economy, and the population. This ensures that people who could either use or 
provide the data required will cooperate with and support the project.

The steps below suggest the activities, which may be involved in initiating work on environmental 
accounting:

(i) Learning more about the subject, by reading and where possible by talking to others 
with experience in the area. This learning should cover the purpose of the accounts, the 
policy questions which they could answer,  the different methods for structuring them, 
and so on.

(ii) Bringing together the key players in the country and help they learn about the subject. 
Key players may include representatives of the national accounting office, the national 
bank and the ministries of environment, finance, planning, or economy; academics and 
researchers on economy-environment linkages; and concerned environmental or 
sustainable development organizations. Further decisions about the accounting project 
should be made by these key players as a group.

(iii) Identifying the pressing policy questions facing the country. Where is there a clear 
demand for better understanding of the linkages between the environment and the 
economy? Are specific resource-based sectors crucial to the economy? Are certain 
resources constraining economic development? Are pollution problems growing in 
importance, affecting well-being, or imposing excessive costs? Selecting a sectoral 
focus and areas to work on which ensure that key policy issues will be addressed.

(iv) Choosing a methodological approach (or approaches) which will be practical and will 
also enable the accounts to answer the key policy questions. This could involve 
following the methodology of the SEEA, or it could involve some combination of 
approaches, depending on the needs of the country and the questions to be answered.

(v) Selecting an institution to carry out the initial accounting work. While in the long run 
environmental accounts are likely to come under the purview of those responsible for 
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national accounting, often those groups are unwilling to initiate the work because it is 
perceived as too experimental. Instead, initial work may be carried out by environment 
departments, government-affiliated research groups, or other players who have a 
strong stake in the outcome but take less risk by putting their name on experimental 
work. It is important that the key players agree on an institution to take charge of this 
activity, one which will receive the support and cooperation that the work requires.

(vi) Building a team to compile the accounts. It is likely to include staff of the institution 
leading the effort, staff detailed from other key institutions, and consultants to provide 
technical expertise on environmental accounting or on specific issues related to the 
environment. Team members should have a strong grounding in economics and 
environmental issues, and should expect to spend substantial amounts of time looking 
for data and using computers to manage and manipulate them. 

(vii) Building the first set of accounts like the national income accounts, environmental 
accounts should be produced annually, or every few years, to develop time series data, 
thus the accounting process is iterative. The first iteration will be a period of start-up and 
training, when all of the players learn what is really involved and develop a deeper 
understanding of the activity. The accounting team will want to set out the framework of 
the accounts and begin compiling the data to fill it in. This will require the development 
of new communications channels, new systems for sharing information, and new 
mechanisms for coordinating among the players involved. While some of the data to 
build the accounts are likely to be unavailable, the team will have to seek all data 
available, use what they can find, and develop reasonable proxies for what is missing.

(viii)Publishing the initial results and disseminates them widely. Even if they are statistically 
weak, it is crucial to publish them and use them to explore important policy questions 
from the start, for several reasons. This will create additional political and social support 
for institutionalizing the accounts. Second, publishing initial results based on weak data 
is likely to help in identifying better data. Often data exist, but those who control them do 
not see the connections to the accounting work, or are reluctant to make them 
available. The more widely the results are available, the more people will see 
connections to other existing data and pressure will increase to make them available to 
the project.

It is evident that in subsequent years, the focus of the accounting work will be 
determined by the outcome of the first cycle of accounts. It will be important routinely to 
update the accounts, so that they begin to present a record of how the economy-
environment linkages are evolving over time. In addition, areas where environmental 
costs or impacts are found to be particularly large may warrant further work or 
additional primary data collection. Emerging policy concerns may be introduced into 
the accounting framework. Special studies may be undertaken on particular questions 
of policy importance.

9



1.5. The Objective of the project

The main objective of the study was to develop methodologies and frameworks for Natural 
Resource Accounting of Forest and Land resources in the states of Himachal Pradesh and 
Madhya Pradesh both in physical and monetary terms, keeping in view the SEEA Framework of 
the United Nations.

The objective will be achieved through devising an analytical framework to assess the present 
scenario in relation to broader needs for developing a usable methodology in future by firstly 
understanding and enlisting various economic and ecological functions of environmental 
resources / sectors / areas. Based on opening stock closing stock technique, this would be 
followed by creation of stocks, flows or changes in stocks, enlisting various factors affecting the 
changes in stock (sectoral intermediate demands, consumption, depletion, degradation, 
regeneration etc.). This step will be followed by primary data collection and clubbing it with data 
generated through secondary sources to generate physical accounts and then valuing of 
changes in stocks & flows in monetary terms. Finally integration of environmental accounts with 
the economic accounts, and estimation of the adjusted state domestic product shall be done. 

In carrying forward these key objectives the report has sought to:

v Develop a thematic coverage of key issues impacting land and forestry sectors in a 
broad context to provide the analytical foundation to serve as a contextual background.

v Examine and summarize existing operational experiences, current practices and 
procedures relating to accounting frameworks at global and national levels 

v Evaluate existing initiatives on a range of main issues and constraints facing the natural 
resources accounting methodologies. 

1.6 Scope of the Report 

The completion of a work of this pioneering nature undoubtedly had the challenge of drawing 
together the vast and scattered range of information, which was eventually synthesized  and now 
presented in a logical manner for its intended use in future as basic reference manual for 
concerned agencies at the National and State levels. 

The Study has been designed to assist functionaries of Economics and Statistics Department, 
Planning, Land Records and the Forest Department, as well as for the researchers in the relevant 
field for generating such information along with normal data management processes and 
constructing such records to reflect the true physical and monetary status of the land and forest 
resources.   

The report deals with economic and environmental accounting of forests and surface land, by and 
large in accordance with the System of Economic and Environmental Accounting, UN (SEEA 
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2003). It provides a methodological framework to construct asset accounts and flow accounts of 
goods and services from the forests. Consequently the analytical study has endeavoured to 
generate primary level data regarding values of household consumption of goods and services 
provided by forests and land in the study area, especially those which are non-marketed. Efforts 
have been made to quantify value of forest amenities flowing to the economy. The primary effort 
had been to capture the change in resource usage and values and quantity/quality changes 
(degradation/ up-gradation) since last ten years.

For the land sector, the study has analyzed the pattern of land use changes as well as land cover 
changes and their economics. Aspects of land degradation /or up-gradation have been 
incorporated in the land stock accounts and evaluated in economic terms.

1.7 Output of the Study

The study has evolved methodologies and frameworks to construct asset and flow accounts for 
the land and forest resources. More specifically, the major output of the study comprises the 
following resource accounting tables for land and forestry sector respectively.

I. Land Sector
� Land Resource Accounts (Core),
� Soil Resource Accounts (Link), 
� Land Use Accounts (Supplementary accounts).

II. Forest Sector
� Physical asset accounts- Commercial working
� Physical asset accounts- Volume and Area 
� Monetary asset accounts- Volume and Area
� Flow accounts- Goods and Services
� Degradation and Depletion account- Physical and Monetary 
� Expenditure for forestry management & protection
� Accounting matrix for ecological services/amenities

1.8 Structure of the Report

Recognizing the need for providing a holistic look at various issues related to natural resource 
accounting in a systematic manner, the report has been structured in six sections, and each 
section is further divided into chapters.

Section I - Context and Background
� Chapter One contains introductory and background information on the objectives, the 

context, process and methodology.
� Chapter Two presents a synthesis of a range of background information, containing 

findings from literature review on valuation and accounting of land and forest resources, 
existing framework for India and proposed SEEA framework to serve as a foundation for 
developing relevant frameworks in subsequent chapters.
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� Chapter Three relates to the relevant issues and proposed methodology for Land 
Resource Accounting in India.

� Chapter Four relates to the relevant issues and proposed methodology for Forest 
Resource Accounting in India.

Section II - Natural Resource Accounting for the state of Himachal Pradesh
� Chapter Five includes the current status of natural resources in the state of Himachal 

Pradesh
� Chapter Six includes accounting tables related to Land Resource Accounting 

constructed for the state of Himachal Pradesh.
� Chapter Seven includes accounting tables related to Forest Resource Accounting 

constructed for the state of Himachal Pradesh

Section III - Natural Resource Accounting for the state of Madhya Pradesh
� Chapter Eight includes the current status of natural resources in the state of Madhya 

Pradesh
� Chapter Nine includes accounting tables related to Land Resource Accounting 

constructed for the state of Madhya Pradesh.
� Chapter Ten includes accounting tables related to Forest Resource Accounting 

constructed for the state of Madhya Pradesh

Section IV - Conclusions & Working Methodology
�  Chapter Eleven contains main findings, conclusions, recommendations 
� Chapter Twelve contains suggestive framework for working methodology

Section V - Case Studies
� Chapter Thirteen includes methodology for assessing the value of household 

consumption of Non-Timber Forest Produce 
� Chapter Fourteen and Fifteen  contain two case studies on Household production 

function relating to NTFP consumption and Chapter  Sixteen presents estimates of 
carbon sequestration/flux for Chhindwara district of M.P. Chapter seventeen  includes 
Case study on Pench Tiger Reserve using Travel Cost Method. Chapter Eighteen, 
Nineteen & Twenty present two rural resource & one urban catchament case studies 
respectively. 

Section VI - Summary of the SEEA, 2003 report - Chapter Twenty One provides the 
SEEA summary representing methodologies for natural has dee.

Additional Inputs by IIFM

v Brief Summary of SEEA, 2003 for all sectors together for broad understanding of 
decision makers as per request of CSO during the currency of the project)

v Develop adjustment mechanisms in the State Gross and Net Domestic Product.
v The project also providing a sound theoretical and conceptual background for carrying 

out a natural resource accounting exercise.
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1.3 Terms of Reference

The Report attempts to provide answers to various issues highlighted in the Terms of Reference 
(Annex A.1). However as the analysis of current status of the relevant issues was started during 
the course of this study, and after interaction with a range of stakeholders, it was felt to include 
many other vital issues within the purview of the present study having a strong bearing on our 
overall scope of work. Therefore it has been endeavoured to capture additional issues as well to 
provide a holistic assessment of key issues during the course of finalization of the report. 
 
1.3.1- Process and Methodology

Recognizing that up-to-date information was not readily available, the process of completing this 
report has been based firmly on twin-track approach of multi-stakeholder consultations and multi-
disciplinary analysis.  The full process and time table is outlined in Annex A.2 and summarized as 
follows:

� Institutional contacts with national agencies and key departments in Himachal Pradesh,
� Evaluation and analysis of available documentation, 
� Frequent internal discussions with key stakeholders and concerned institutions and 

external  expert for developing a shared vision,
� Field visits to study areas selected for generating primary level information.
� Synthesis of all inputs for conceptualizing a basic framework to elaborate key issues. 

A chronology of meetings and field visits is elaborated in Annex A.3, in diary of activities. An effort 
was made to plan for structured institutional contacts with a range of stakeholders. 

1.3.2  - Methodology of Analytical Approach

Since the intended process was to serve as a “bridge” between understanding the present status 
and developing a usable methodology in future, it was considered necessary to devise an 
analytical framework to assess the present scenario in relation to broader needs for developing 
an easily understandable and work. Clearly with this practical approach, it has been possible to 
establish clarity on the following milestones: 

v Understanding and enlisting various economic and ecological functions of 
environmental resources / sectors / areas.

v Primary data collection using sampling approach by employing random sampling 
technique and clubbing it with data generated through secondary sources to generate 
physical accounts.

v Using opening stock  closing stock technique, stocks, flows or changes in stocks, 
factors affecting the changes in stock (sectoral intermediate demands, consumption, 
depletion, degradation, regeneration etc.) for working changes thereof.

v Valuing of changes in stocks & flows in monetary terms based on physical linkage 
method, abatement cost method and behavioural linkage method (as per requirement), 

v Aggregating such values.
v Integrating environmental accounts with the economic accounts.
v Working out adjusted State Domestic Products.
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2.1 Key Issues

The basic model for the Natural Resource Accounting system is to show how natural resources 
and ecosystem inputs are drawn into the economy, and products and residuals are generated 
and to assess whether the stocks of these assets are being depleted, degraded or enhanced. For 
that it is necessary to measure the stock of the asset at the start of an accounting period and to 
account for all the changes that occur during that period to give the stock level at the end of the 
accounting period.

For many environmental assets, the asset account in terms of physical quantity will only reflect 
the physical characteristics of the asset. So the physical accounts are often of a specific character 
and do not lend themselves to aggregation or integration in a wider set of accounts. By contrast 
the rationale for monetary accounts is that a consistent basis of valuation may be applied for 
aggregation across asset classes is possible and comparisons can be made with non-
environmental assets in terms of their respective contributions to the nation's wealth. The assets 
are grouped into three broad asset categories; natural resources, land and surface water, and 
ecosystems. Natural resource assets are defined as those elements of the environment that 
provide use benefits through the provision of raw materials and energy used in economic activity 
(or that may provide such benefits one day) and that are subject primarily to quantitative depletion 
though human use. 

2.2 Classification, and setting up of Physical and Monetary Accounts of 
Natural Resource Stocks

Natural resources are sub-divided into the following four categories:

(i) Mineral and Energy Resources
Mineral and energy resources include subsoil deposits of fossil fuels, metallic minerals and 
non metallic minerals. In the SEEA, these include not only the proven reserves (which are 
equivalent to the 'subsoil assets' category), but also probable, possible and speculative 
resources. The latter categories are included on the grounds that these provide option and 
bequest benefits in so far as they may one day provide direct use benefits.

Identified reserves can be divided into proven reserves and probable reserves. Proven 
reserves are the estimated quantities of crude oil, natural gas, and natural gas liquids that 
geological and engineering data indicate with reasonable certainty are recoverable from 
known reservoirs under existing market and operating conditions; i.e., prices and costs as of 
the date the estimate is made. Probable reserves are quantities of recoverable reserves that 
are less certain than proven reserves. Thus, one limit on the stock of reserves is 
informational. Additional proven reserves can usually be generated by drilling additional 
test wells or undertaking other exploratory investments to reduce uncertainty about the 
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extent of known fields. The boundary between reserves and other resources is basically 
economic. Vast quantities of known hydrocarbon deposits cannot be extracted profitably 
under current conditions. They are thus known resources, but cannot be counted as current 
reserves, although price increases or technological improvements might transform them 
into reserves in the future. 

For other mining industries, geological characteristics tend to be known with more certainty, 
so there is less distinction between proven and probable reserves but a sharp division 
between economic reserves and total resources. Many minerals are present at very low 
concentrations in the earth's crust in almost infinite total amounts. Technological changes in 
mining and refining processes have markedly reduced the minimum ore concentrations that 
can be profitably mined, correspondingly expanding mineral reserves. 

Changes in oil and gas stocks may be classified under various headings: "discoveries," the 
quantity of proven reserves that exploratory drilling finds in new oil and gas fields, or in new 
reservoirs in oil fields; "extensions," increases in proven reserves because of subsequent 
drilling showing that discovered reservoirs are larger than originally estimated; and 
"revisions," increases in proven reserves because oil or gas firms acquire new information 
on market conditions or new technology. Extensions of and revisions to oil and gas reserves 
have historically been significantly larger than new discoveries. Reserve statistics generally 
produce very conservative estimates of the total resource stocks that will ultimately enter 
the economic system e.g. actual production from new U.S. fields and reservoirs was over 
seven times the amount initially reported as discovered. 

Reserve levels fall because of extraction and downward revisions. In the United States, oil 
and gas companies are required by the Securities and Exchange Commission to disclose 
net annual changes in estimated quantities of oil and gas reserves, showing separately the 
opening and closing balances, revisions of previous estimates (from new information), 
improved recovery (resulting from improved techniques), purchases and sales of minerals 
in place, extensions and discoveries, and production. 

Valuation of mineral and energy resources, frequently equated with subsoil deposits, is 
complicated by the means of recording associated investment of produced assets. Sales of 
subsoil deposits do sometimes take place, but infrequently, and the information on market 
prices for them may thus be very limited. The extent of information available may depend on 
institutional arrangements. For countries where the subsoil deposits are held privately there 
is likely to be more information on sales than in countries where all subsoil deposits are held 
by the Government. In practice, therefore the value of the stock level of mineral and energy 
resources will often be estimated by means of the net present value technique. Estimates 
are needed for the unit resource rent to use, the physical level of stocks, the rate of 
extraction and the discount rate to use.

(ii) Water Resources
Water resources are defined as the water found in fresh and brackish surface water and 
groundwater bodies found within the national territory. In the case of surface water, the 
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volume in artificial reservoirs and watercourses are included in addition to that in natural 
water bodies. The water of the oceans and open seas is excluded on the grounds that the 
volume involved are so enormous as to make any stock measure meaning less and that the 
extraction for human use has no measurable impact on them.

Very large quantities of water flow through an economy, some as natural resources, and 
some as ecosystem inputs, some as products and some as residuals. Water is the only 
environmental asset which can be classified into each of these four sorts of flows.

Water resource accounts comprise stock and flow accounts in physical terms as well as 
quality accounts. The accounts offer an integrated view of water supply and uses by industry 
and by purpose. The accounts help to understand the interaction between human activity 
and the environment. They help to identify water availability for various uses, stresses on 
water, and qualitative and quantitative water scarcity. 

Physical water accounts describe the whole system of flows of water in physical terms 
between the environment and the economy and within the economy. It can be described in a 
supply and use table. Supply and use tables are constructed such that basic identity 'Supply 
equals use' is satisfied for flows from the environment, within the economy and return to the 
environment separately. 

Asset accounts for water describe how the stocks of water at the beginning of the accounting 
period are affected by flows of water between the environment and the economy and 
transfers of water internal to the hydrological system to reach the stocks of water at the end 
of the accounting period.

For groundwater, reservoirs and lakes it is conceptually simple to measure stocks. For 
rivers, the stock of water is not well defined due to the flowing nature of the resource. Here to 
maintain consistency with the other water resource, the stock of water in a river is measured 
as the volume of the riverbed. However the volume of the river is not always the good 
measure of water stocks, an alternative solution is to consider equal runoff into the main 
river or the mean annual runoff in a country subject to a very large annual variation.

The physical supply and use table have monetary counterparts. Water supply in monetary 
units records the major economic output of industries related to water and imports.  The 
water use table in monetary units records the use of water by different economic agents. 

Water valuation is crucial for water management decisions, in particular for those related to 
the allocation of water to different uses in the presence of increasing demands and limited 
supply. There are two main ways in which water can be valued. The first and uncontroversial 
measure is that of the direct market price. The second is the appropriation method.

(iii) Soil Resources
Soil resources include soil found on agricultural land as well as that found elsewhere within 
the national territory. In practice it is agricultural soil that is of greatest importance in most 
countries from a natural resource perspective.  The ecological functions of soil are implicitly 
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included. Topsoil that is extracted from one place and used to supplement soil elsewhere 
may be of sufficient importance in some countries to warrant compilation of an account. 
Sand and gravel resources are generally defined to be part of non-metallic mineral 
resources rather than soil resources.

Estimating the total stock of soil resources in physical terms is very difficult, even for 
countries maintaining sophisticated land statistics. Thus the physical account for soil may 
show only the change in soil resources from one period to the next. Since soil forms very 
slowly, in practice the only change that would be shown in such account (accounted for 
elsewhere in classification) is the depletion of agricultural soil due to erosion, or the 
extraction of topsoil. The loss in monetary value due to degradation/depletion of agricultural 
soils is implicitly included in the value of agricultural land. The loss of ecological functions 
due to soil degradation is implicitly included in the measures of terrestrial ecosystems.

But physical accounts can be constructed for agricultural land. Land and soil maps and 
classification systems are used to disaggregate land into productivity categories. Changes 
in stocks of each land category within a period reflect various phenomena: conversion to 
non-agricultural uses; conversion to lower productivity classes through physical 
deterioration by erosion, salinization, or water-logging; and conversions to higher 
productivity classes through physical improvements by irrigation, drainage, and other 
investments. A set of physical accounts for agricultural land would record stocks of land at 
each accounting date by productivity class, and flows among classes and to other land uses 
according to cause. 

In the case of land there can be gross fixed capital formation defined as the total 
expenditures related to land improvement, including land reclamation, clearance of forest 
land, and drainage of wetlands, and to the prevention of flooding and erosion. Capital 
consumption is the decline in the value of land improvement during the accounting period 
due to the depreciation of the produced capital acquired for land improvement. Land 
degradation consists of decreases in land quality that may affect the market value of land.  
The residual change in value, after accounting for other accumulation and other volume 
changes is revaluation which includes holding gains and losses of land.

Contrary to the other asset categories, land is usually traded in the market, and market 
prices can be applied to the stocks and transactions. 

Catering to the significance of productivity losses from land erosion (soil loss) in agricultural 
and other cultivated land, especially in developing countries, soil erosion is explicitly 
measured and costed. As already discussed only direct erosion effects of economic 
activities are accounted for to avoid double-counting and to facilitate cost allocation to 
erosion-causing activities.

Two types of valuations are commonly applied to assess the economic effects of soil loss, (a) 
the cost of nutrient replacement, as a maintenance costing approach and (b) the net price 
estimation applied to future net rents in sales of agricultural products lost due to decreased 
soil
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(iv) Biological resources
Biological resources include timber resources, crop and plant resources, aquatic resources 
and animal resources other than aquatic that brings use benefits today or that may do so in 
future. Each category of biological resource in the SEEA asset classification is subdivided 
into cultivated and non-cultivated sub categories. Physical accounts can be set up for 
biological resources such as wildlife or fish populations. The principles are essentially those 
of demography. Additions to initial populations are attributed to fertility, estimated from 
reproduction rates and the size of the breeding population, and in-migration. Subtractions 
from stocks are attributed to natural mortality, estimated from age-specific or general 
mortality rates, harvesting operations, other special sources of mortality, and out-migration. 

The accounting framework for timber resources in physical units could be expressed in 
hectares, in tons of biomass, or in cubic meters of available wood, although the last is 
probably the most important economic measure. As in the case of minerals, the total 
resource is larger than the economic reserve, since a substantial part of the total stock of 
standing timber in any country cannot be profitably harvested and marketed with current 
technologies and market conditions. 

Additions to the timber stock can originate from growth and regeneration of the initial stock 
and from reforestation and afforestation. Reductions can be classified into production 
(harvesting), natural degradation (fire, earthquake, etc.), and deforestation by man. 
Separate accounts might be established for different categories of timber stands - for 
example, virgin forests, logged (secondary) forests, unproductive or protected forests, and 
plantations. In temperate forests, where species diversity is limited, timber stocks are further 
disaggregated by species.

The monetary accounts can be obtained by multiplying the volume of timber by the 
stumpage value.  This value is the maximum amount potential concessionaires are willing to 
pay for harvesting rights.  Under perfect market conditions and rational market behaviour, 
this value reflects the net present value of the discounted expected net returns.  However, as 
willingness-to-pay is difficult to assess, the net price, defined as the difference between the 
market price (or unit export value) of timber and the cost of felling, extracting, transporting 
and milling a log, including a normal return to capital is frequently used as an approximation.

In principle, the user cost allowance could also be calculated for income generated from 
non-sustainable use of forests. As forests assets are rarely traded, no acquisitions or 
disposal is recorded in the asset accounts. Depletion of the economic functions of forests 
consists mainly of logging beyond sustainable cut. The depletion cost of forest-land clearing 
by agriculture, construction and other economic activity should be allocated to the 
industry/sector conducting the depleting activity, whereas it is generally allocated to the 
forestry sector and household consumption.

2.3. Valuation of Natural Resources
The monetary accounts are derived from the physical accounts by applying monetary unit 
values, that is to say, market prices or estimated (imputed) market values, to the physical 
stocks. As in the monetary asset accounts of produced assets items of capital formation  
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and revaluation are introduced. It should be noted that the only possibility of capital 
formation in non-produced assets is through land improvement as already accounted for in 
the SNA. For other non-produced environmental assets, production of new capital is not 
possible by definition, and capital formation is marked as not applicable.

In the case of acquisition and disposal of natural assets, only land and subsoil assets are 
shown, though such transactions might in principle also occur for other assets but they are 
less likely to, or if they do occur, they are of minor significance.  

Two further (monetary) items, “depletion" and "degradation", are also introduced.  They are 
based on the (physical) items of "economic use" and the memorandum item "changes in 
quality", but  differ  owing  to  the  introduction  of  sustainability  criteria  into  cost  concepts  
of  the monetary accounts. 

Owing to the difficulties of measuring productivity loss of economic assets due to 
environmental degradation, except soil erosion, degradation of all other assets although 
feasible in theory, estimating changes in value of the asset as a result of degradation is very 
difficult in practice.

Stocks of non-produced tangible assets that are marketed, such as land, can be valued by 
applying the market prices observed in statistical surveys of market transactions.  However, 
stocks of depletable natural assets like subsoil assets or wild biota usually do not have a 
market price, as they are rarely sold or bought in total.  A number of methods to estimate the 
market price or value of the stocks of scarce (depletable) natural resources and changes in 
the value of stock have been proposed and applied in practice.  

Natural resource stocks, at the beginning and end of the accounting period, as presented in 
the physical accounts, are multiplied by the current market price for the asset; in its absence, 
a market value can be imputed, either by estimating the net present value of the asset or by 
multiplying expected extraction or use quantities (over the lifetime of the resource) by the 
current net price. For asset changes through extraction, other accumulation and  other  
volume  changes,  the  net  price  and, alternatively,  the  user  cost  method  have  been 
proposed.    Both methods can be seen as simplifications of the basic principle of measuring 
the change in net present value of the asset during the accounting period (Bartelmus, 1998).

Apart from applying a discount factor to net returns (in the user cost allowance), the two 
methods  differ  in  catering  to  two  different sustainability criteria: the net price is applied to 
(physical) non-sustainable use of the resource to obtain the monetary value of depletion, 
whereas the user cost allowance aims at (monetary) income maintenance by reserving a 
certain amount of the net returns for investment. The net price valuation and the user cost 
provide upper and lower limits for depletion and income maintenance cost estimates. The 
report has taken into account primarily the net price method of valuation of natural 
resources. Timber valuation has thus been carried out using stumpage value methods. Only 
in cases where there is total lack of data availability, transaction value of market purchases 
and sales had to be relied upon.
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2.4. Experiences in Environmental Accounting

Environmental accounts provide data that highlight both the contribution of natural 
resources to economic well-being and the costs imposed by pollution or resource 
degradation. For this reason, IUCN has launched a new program, the Green Accounting 
Initiative, to help its members understand how this tool can help them improve 
environmental management.

The SNA follows a number of widely accepted accounting conventions. These conventions 
ensure logical consistency across the different components of the accounts, guaranteeing 
that a given type of entry has the same meaning in all contexts and in all countries. This 
standardization is essential for the accounts to be a reliable source of comparable data 
about the economies of many different countries.

At the same time, this standardization makes it difficult to change the SNA in order to 
introduce a quite different "product" like the goods and services provided by the 
environment. The difficulty arises primarily because most environmental goods and 
services are not traded in conventional markets; thus it is hard both to define discrete 
products and to put a monetary value on them. There has been considerable discussion 
over the past twenty years of strategies for modifying the SNA. While the questions have not 
yet been fully resolved, substantial headway has been made and more is expected in the 
next five years. Some of the most important debates concern the following issues:

v Physical vs. Monetary Accounts: Physical accounts only include information about 
natural characteristics of the environment and its use; the size of forests or mineral 
reserves, the quality of water or air, the depth of topsoil, etc. In contrast, monetary 
accounts place an economic value on those characteristics or their use, so as to 
understand the role they play in the economy. Given the difficulty of estimating the 
monetary value of certain aspects of the environment, some individuals and countries 
advocate development of only physical accounts.

v Integrated Accounts vs. Satellite Accounts: Integrated accounts change the 
calculation of GNP, GDP, and other key national indicators. Satellite accounts (of which 
physical accounts are one example) are linked to the SNA, but do not change either the 
calculation of key indicators or the central framework of the accounts. The advantage of 
satellite accounts is that they allow the accountants to violate some of the conventions of 
the SNA in ways quite useful for environmental data, without threatening the 
consistency of the information in the conventional accounts. However these accounts 
do not change GNP or GDP, and as such do not correct the distortions inherent in those 
indicators.

v Net Benefit vs. User Cost Method of Calculating Depletion: These are two different 
methods for estimating the depletion of natural capital. The net benefit method is much 
simpler than the user cost method, and therefore has been used widely. It is considered 
technically incorrect by economists; however, those who use it feel that despite its 
inaccuracy it offers an acceptable proxy value for depletion.
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v Inclusion of Maintenance Costs: Maintenance costs are the expenditures that a 
country would have to make in order for its use of the environment to be sustainable. 
Some experts on environmental accounting believe that these should be deducted from 
the accounts to arrive at a correct level of "green" economic activity. Others argue that 
estimation of such costs is highly subjective and subtracting them from indicators like 
GDP is misleading.

v Valuation of Non-Marketed Environmental Service: Most approaches to 
environmental accounting do not include this item, because the valuation required is 
difficult and subjective. However it is of interest to environmentalists in many countries, 
so its inclusion still warrants strong consideration.

These are not merely arcane statistical issues. The ways in which they are resolved will 
determine how environmental accounts are used to support policy-making. Moreover, if the 
international community can come to consensus irrespective of the methods they choose, 
their agreement on one set of standard accounting principles will encourage many hesitant 
governments to move into this relative new arena.

Disregarding the above on-going debate, the report has taken into account the systems of 
physical and monetary accounts, Satellite accounts and valuation of non-marketed 
environmental services.

2.4.1 International Initiatives on Environmental Accounts
In the 1980s, UNEP, UNSTAT, and the World Bank launched a concerted 
international effort to build consensus on how the SNA might be modified to include 
the environment. This led in 1993 to the publication by UNSTAT of a draft "Handbook 
for Integrated Economic and Environmental Accounting," describing a 
preliminary methodology to be tested and refined. The approach described in this 
document is often referred to as the System of Integrated Economic and 
Environmental Accounting or SEEA. As per the request of the CSO, the whole 
report of the SEEA has been summarized by the project team of IIFM and is being 
provided in the Section VI.

2.4.2 Structure of SEEA Asset Accounts: 
The Structure of an SEEA asset account is shown in Annexure 2.2., which is the 
elaboration of the SEEA asset account; the entries of which are relevant to the 
following two questions:
�  Can the stock level be measured in physical terms?
� What are the main changes affecting the stock levels?

As explained earlier the objective of the asset accounting is to enumerate the causes of 
change in the level of stocks throughout the year so that the opening and closing stocks level 
can be reconciled. Most of the changes are the effect of either economic activities or natural 
processes. Natural resources, land and ecosystem may be described in physical quantities 
using units such as hectares, tonnes or cubic metres. They may also be compiled by quality 
classes.
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Opening and closing stocks are measured as the economically exploitable quantity of 
reserves or stocks available at the beginning and end of the accounting period. Changes in 
quantity are brought about by the direct economic use/exploitation of the asset, including 
the extraction of minerals, logging, fish catch, water abstraction and so forth.  For renewable 
resources economic use is a gross concept that includes sustainable use made  possible  
by  natural  regeneration  or replenishment,  as  well  as  "depletion"  which  represents  
exploitation of the resource beyond long-term sustainable levels or yields.  Natural resource 
depletion is the notion underlying environmental costing. Changes in the quality of natural 
resources affect their productivity and economic value. Quality changes are thus relevant 
(physical) aspects of environmental costs but they are difficult to incorporate into physical 
quantitative asset accounts. They are therefore shown as a memorandum item below the 
closing stocks.

Other accumulation and other volume changes in the SEEA are those quantitative changes 
in the asset accounts that continue to be accounted for outside the production and income 
accounts. They therefore do not affect value added and income-generation (as cost), but are 
important elements in the assessment of the availability of natural resources.  Other 
accumulation is distinguished from other volume changes, with the former referring to 
changes due to economic decisions or interest, and the latter referring to non-economic 
causes (political or natural events or disasters). 

As satellite accounts, the SEEA has a similar structure to the SNA. The SEEA consists of 
stocks and flows of environmental goods and services. It provides a set of aggregate 
indicators to monitor environmental-economic performance at the sectoral and macro-
economic level, as well as detailed set of statistics to guide resource managers towards 
policy decisions that will improve environmental economic performance in the future. The 
definition of environmental goods and services in the SEEA is much broader than in the 
SNA, in principle attempting to measure total economic value, not just market transactions. 
Conceptually this report is based to a very large extent on frameworks adopted in SEEA and 
consequently, details of asset classification have been elaborated in Annex 2.1. However it 
will be useful to provide a synopsis of four major components of the methodology as follows:

i) Flow or Production Accounts: Chapter 3 and Chapter 4 of the SEEA cover various 
aspects of product and residual generation and means to combat the later. It considers 
purely physical data relating to flows of materials and energy and Marshals them according 
to the accounting structure of the SNA, to the extent possible.

 
ii) Environmental Protection and Resource Management Expenditure Accounts: A 

second category of accounts (Chapter 5 and 6) takes those elements of the existing SNA 
which are relevant to the good management of the environment. In this category, 
environmental protection and resource management expenditure accounts identify 
expenditures undertaken by public, household and private sectors to manage resources 
and protect the environment. These are already included in the SNA but are not made 
explicit because they are combined with all the other expenditures of these institutions. The 
purpose of this part of the SEEA is to make those expenditures explicit. 
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iii) Assets Accounts: The third category of accounts in the SEEA comprises accounts for 
environmental assets measured in physical and monetary terms.  Chapter 7 turns attention 
to the use of natural resources and ecosystem inputs in order to assess whether the stocks 
of these assets are being persistently depleted or degraded. Natural-resource physical 
stocks at any time and changes in those stocks during an accounting period can be 
recorded in physical units appropriate to the particular resource. The basic accounting 
identity is that opening stocks plus all growth, increase, or addition less all extraction, 
destruction, or diminution equals closing stocks. Asset accounts records stocks and 
changes in stocks of natural resources over time. 

iv) Accounts to Reflect Impact of the Economy on the Environment: The final category of 
SEEA accounts considers how the existing system of SNA might be adjusted to account for 
the impact of the economy on the environment. Three sorts of adjustments are considered 
i.e., those relating to depletion, those concerning so-called defensive expenditures and 
those relating to degradation. The SEEA attempts to integrate many of the different methods 
proposed for environmental accounting into a single organized framework. It proposes a 
series of versions or "building blocks" for the construction of the accounts, beginning with 
physical accounts and desegregation of data already included in the SNA, and working 
towards more complex information such as calculation of depletion and estimation of the 
maintenance costs required for sustainable use of resources. None of the versions of the 
SEEA goes as far as valuation of non-marketed environmental services.

The SEEA was tested in Canada, Colombia, Ghana, Indonesia, Japan, Mexico, Papua New 
Guinea, the Philippines, the Republic of Korea, Thailand and the United States of America.  
Only parts of the SEEA were actually compiled in these studies.  The reasons are lack of 
data and the controversies of certain valuations of nature services and their welfare effects.  
As a result, the country projects  invariably excluded  SEEA modules  that  extended  the  
production boundary of the national accounts into household production and its 
environmental effects, and nature's production of services of waste disposal, provision of 
space and other physiological and recreational services. In addition, modules applying 
valuations of the damage to ecosystems and humans from losses of these services were 
also found difficult to implement, at least at the national level.

UNSTAT, with UNEP and other experts, has prepared a practical manual or workbook for 
implementing the SEEA in 2000. The objective of the present operational manual is thus to 
provide hands-on guidance for the implementation of the more practical SEEA modules, 
which are those SEEA versions that can be compiled within reasonable time and cost 
constraints, while ensuring maximum consistency with the worldwide adopted standards of 
the 1993 System of National Accounts (SNA).

The SEEA is a proposed methodology, and does not yet have the official approval of the 
United Nations. Over the next few years it is to be tested and studied further, to determine 
what should be part of a next version of this methodology.

A Manual for Environmental and Economic Accounts for Forestry (Second Draft, October 
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28th, 2003) by Glen Marie Lange submitted to FAO Forestry Department is a recent study 
relating to Forest Accounting. In this report framework for forest asset accounts for 
commercial working and accounts for value of forest goods and services was adopted from 
the above manual.

2.4.3 Country Specific Methodologies of Environmental Accounting
Some twenty-five countries have experimented with environmental accounting over 
the past twenty years. A few European countries have established physical 
accounting systems which are routinely compiled and applied to economic and 
environmental policy-making. Many other countries have undertaken more limited or 
one-time experiments and case studies with monetary environmental accounts, 
focused on issues such as forestry, soil erosion, and mineral depletion. A few 
examples suggest the richness of their experience.

Norway has compiled physical accounts focused on energy resources and air 
pollution. They use these data as an input into a macro-economic model with which 
they explore the environmental and economic feasibility of different growth strategies.

v Indonesia was the first country for which forest depletion was calculated and 
integrated into a "Green GDP." This pioneering work, carried out by World 
Resources Institute, drew the attention of both environmentalists and 
economists to the need to change this aspect of the SNA. Since then, the 
Indonesian government has been exploring options for establishing its own 
system of environmental accounting.

v Namibia is carrying out a phased testing and implementation of the SEEA 
approach to environmental accounting. It is focused on several key natural 
resource sectors, and is designed to answer such questions as how to allocate 
water among competing uses and how land degradation affects the productivity 
of range land.

v The Netherlands routinely constructs the "National Accounting Matrix Including 
Environmental Accounts" (NAMEA), an extended form of the national accounts 
input output matrix, which tracks pollution emissions by economic sector. These 
data are used to track how far the country is from its environmental protection 
objectives.

v Chile's Central Bank undertook to develop environmental accounts focusing on 
the forest and minerals sectors. Their work suggested that the country's forest-
based development strategy may not be sustainable. The political sensitivity of 
this result was apparently behind a subsequent scaling back of the effort.

v Costa Rica undertook a forest depletion exercise similar to that of Indonesia 
where the work was carried out by the Centro Cientifico Tropical and the 
Washington-based World Resources Institute. Since then the Central Bank has 
taken a cautious attitude towards institutionalizing the work, agreeing to include 
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data in the accounts if another institution took responsibility for developing them 
and doing the subjective valuation work required. At a 1996 workshop the 
consensus was that future work would place its primary emphasis on building 
accounts to support sect oral policy-making, rather than on calculating a "green 
GDP."

v The Philippines Environmental and Natural Resource Accounting Project 
(ENRAP) have been working on environmental accounts since 1993. Their work 
applies a method, which treats the environment as a productive sector in the 
economy, and integrates the valuation of pollution impacts, non-marketed goods 
and services, and other economic aspects of the environment into the 
conventional accounts. This method differs from the SEEA in significant 
respects, and is somewhat controversial. More recently, the UNSD work using 
the SEEA methodology will build on some of the ENRAP data and work.

2.5 Review and Analysis of Existing Studies
2.5.1 Land Resources

In order to provide a snapshot of studies already completed, an effort has been 
made to present in a tabular form the data base and methodologies used in Table 
2.1.  These studies have dealt mainly with various approaches to estimate costs of 
land degradation and some dealt with measuring the value of soil wealth. Most of 
these studies do not directly deal with a resource accounting nor do they serve the 
purpose of resource accounting process in any direct way. The utility of these studies 
within a resource accounting exercise is in lieu of their emphasis on monetary 
valuation of land resources or the depletion/degradation of it. This process can feed 
into the last stage of monetization of land and land changes physical account. 

 Table 2.1  Comparative Synopsis of Key Studies Relating to Valuation of Land Resources
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Data Sets and Findings Methods, Assumptions
and Tools

1.Parikh and Ghosh 's study of Soils of Haryana, India, 2001

Costs of leveling and bunding and others to prevent soil erosion Avoidance cost
Soil characteristics Restoration cost 
Area under production of each crops Loss in productive
Input amount and prices asset value
Yield data 

2. The Economic Value of Mt.Cameroon: Alternative Land Use Options / Gil Yaron, 1999

Detailed analysis of the Total Economic Value of sustainable forest  Benefit cost method
use, small-scale agriculture and plantation agriculture is undertaken 
using rich sources of primary data. These values are then examined 
in terms of local, national and international beneficiaries  to see 
“who gets what” from alternative land uses 
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3.Modeling the Drivers of Urban Land Use Change in Pearl River Delta, China: Integrating 
Remote Sensing with Socio-economic Data/ Karen.J.Seto and Robert Kaufman,  2003

This paper estimates econometric models of the socioeconomic  Generalized  
drivers of urban growth in the Pearl River Delta , China. The panel Regression
data used to estimate the models are generated by combining 
high-resolution remote sensing data with economic and 
demographic data from annual compendium 

4.Accounting of Land Resources in Gujarat/ Indira Hirway and Quick valuation of 
Land Degradation/Indira Hirway, 2004

Areas of wasteland and degraded land SEEA framework
Land areas under all the other classifications
Land use changes over the years
Change in area of degraded land over the years
Defensive expenditures on land under DPAP and DDP schemes

5.NRA  for Soils: A framework for India/ K.S.Parikh, 1995

Yield data of crops in the study area over the years. Replacement cost 
Data on soil color, Soil depth, Soil salinity, Soil type method
Rate of  percolation and Surface drainage
Fertilizer demand of the area
Other input demands, Prices of inputs and outputs

6.Land Degradation in India: Extent ,Costs and determinants: V.Ratnakar Reddy, 2003, 
Economic and Political Weekly

Remotely sensed data on Non-forest degraded land over a decade, Replacement cost 
district and agro-climatic zone wise. method
Data on yield and yield changes over the years. Loss in productivity
Price of crops. method
Price of fertilizers, mainly NPK.
Average per hectare farm credit available 
Data on nutrient loss over the years, mainly NPK
Per hectare cost of treatment of degraded land according to 
national watershed programs and others

7. Land Accounting, Skarborg et al, 2002

Land values and values of changes in stock of land. Opening and closing
Regional and quality aspect of land and its uses accounted for. stock approach
Differentiation made between land cover and land use.

8. Economic Estimates of Soil Erosion - A Case Study of Doon Valley, Kumar, 2000

Tries to estimate and value the soil erosion. Universal Soil Loss 
The estimated value of soil erosion by resource value approach is Equation with some



much higher than the value of obtained by production value approach.  standardized 
 estimation based on Hicksian notion of income with production parameters. Cost

value approach and 
source value approach;
Replacement cost 

9. Framework for Economic, Social and Natural Resource Accounting for Land 
Regeneration, Reddy et al, 1997

Expounds an approach for valuing changes in soil quality. YieldInput relationship
Give estimates of soil regression for all states. based onassumptions
Provides a format to compute the change in value off soils. about the separability
Format extremely useful to compute changes in value of soil. of impact of inputs and

soil quality on the yields

10. Status Report on Regeneration of Degraded Land and Wastelands, Kadekodi, 
1997

Deals with property rights regime and ecological as well as Physical accounting
socio-economic impacts of both. and valuation of
Legal and institutional issues regarding wastelands addressed. common property
Concludes that spending on environmental protection amounts to resources
less than 1 percent of GDP.
According to the World Bank, neglect to the environment is costing 
an average of 5 percent of GDP to the Government. 

11. Natural Resource Accounting of Goa  Phase I, TERI, 2002

Has predominantly used Agricultural Directorate data. Accounts for land use 
changes due to 
economic activities, 
which implies the 
impact of development 
of land. It follows the 
opening stock- closing 
stock method

2.5.2. Forest Resources 

An effort has been made to review key studies relating to forest resources and for 
easy reference key features of these studies are being tabulated below in Table 2.2 
The analysis of these studies though not related directly to the frameworks being 
developed in this report, would serve as useful background information.
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Table 2.2 Comparative Synopsis of Key Studies Relating to Valuation of Forest 
Resources

Data Sets and Findings Methodology and 
Assumptions

1. Estimating Timber Depreciation in the Brazilian Amazon: Motta et al,2000

Estimates depreciation values For Timber extraction activities. Followed a generalized
The results show substantially low depreciation estimates due to approach, following
higher timber stocks and scarcity perception. Vincent and

Hartwick 1997

2. An Appropriate Socio- Eco- Environmental Accounting Framework for Sarnal Tree 
Growers Cooperative : R. Saxena & R. Agrawal,1997

Tries to prepare additional accounts other than Financial accounts Applied cost-benefit
to capture the economic, social and environmental impacts of the approach
plantations.

3. Economic Ecological Values of an Indian Forest : A  Case Study, B.Nayak, 
Ph.D.Thesis 

Makes an attempt to capture the total ecological and economic Present use values
value of one forest division in Orissa. (fodder, employment, 

recreation ,timber and 
NTFPs)
Indirect use values (six 
services)
Option values and 
existence values.  

4. Forest Degradation in India: Extents & Determinants : V. Ratna Reddy , Bhagirathi 
Behera, & D. Mohan Rao, Working Paper 

Relative development index and per capita income have a negative Regressed the extent
impact on forest degradation. of degradation with 

some possible causes 
to find out the direction 
and magnitude of 
impact.

5. Forest Resource Accounting for the Yamuna Basin : Kadekodi et al 1997.

Use value of timber Rs.1,879/- to Rs. 18,540/- per cubic meter; CVM, Direct Market 
Annual value of NTFPs Rs- 558/- to Rs. 7509/-; Ecological Valuation Multi-criteria
Functions; Rs. 624/- per heactare. Analysis and Travel 

Cost Method.
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6. Contribution of the Forestry Sector in GDP : Chopra, Bhattacharya ,Kumar 2002

Calculates the contribution to be 2.37% of 1996-97 GDP( base year Assessed the 
93-94) as compared to 1.2 % as computed by CSO  contribution of forestry 

sector to India's GDP 
in terms of industrial 
wood, fuel  wood, 
ecotourism, non-wood 
fo res t  p roduc ts,&  
carbon sequestration

7. The Economics of Non-Timber Forest Benefits  : Joshua Bishop, 1998

Focuses on recent advances in the economic evaluation of forestry Looks at long term
activities and, in particular, on how techniques for valuing dynamics of forest
non-timber forest benefits in monetary terms can assist the values and outlines
development of forest policy and management systems. the use of valuation

results in forest policy 
and management.

8. The Value of World's Ecosystem Services and Natural Capital : Robert Constanza 
et al, 1997

For the entire Biosphere, the value is estimated to be in the range From published 
of US$ 16-54 Trillion per year, with an average of US$33 Trillion per studies and other 
year. original calculations.

9. Integrating Forest Resources in System of National Accounts In Maharashtra : 
Haripriya G.S. 2000.

Value added by forests is 3.56 percent of National state domestic SEEA framework 
product and the value of depletion is 19.8 percent of the estimated Stumpage value 
value added. The environmentally adjusted state domestic product method  for timber,
of Maharastra is found to be 99.3 percent of the estimated NSDP. Market prices for timber,

and Bioprospecting 
for Biodiversity.

10. Forest Carbon an Local Livelihoods : Smith J. and Scherr J. Sara CIFOR, 2002, 
Occasional Paper no. 37 

Recommends Implementation of CDM Projects through Community Forestry based CDM 
to have dual impact of reduction in emissions as well as sustainable Projects
development.

11. Valuing Tropical Forests/ Issues And Guidelines : FAO/Paper 127, 1995

This  reviews approaches that can overcome the limitations of Mainly deals with 
conventional analysis and provides a reference framework to help issues and limitations
clarify whether given approaches to forest valuation can or cannot of economic values
work  when applied to 
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forest resources, and
reviews various
valuation techniques in 
practice

12. Parametres For Calculating  Intangible Benefits of Forests : Chopra,K. and  
Manoharan,T, 2000

Annual economic value per hectare ( Rs. Lakhs) Based on Published 
Ecotourism- 0.18 studies.
Watershed Values-2.00
Carbon Store1.23
Biodiversity  0.21

13. WTP for Borivli National Park : Nandini Hadker, Sudhir Sharma, 1996

Households are willing to pay exclusively for Borivili Natioanl Park, Contingent valuation
on an average of Rs.7.50, per month, for the next five years, 
extrapolating to the city of Mumbai, this amount to a substantial 
Rs. 20 Million each for the next five Years.

14. NRA-A Framework for India : K. Parikh, 1993

Recommends simultaneous studies at national level for NRA. Gives a broad and 
familiar framework for 
various aspects of
natural resource
accounting in India.

15. An Option Value of Old Growth Forests : Jon Conrad 

Computed option value of forests Contingent valuation.

16. Integrated NRM in Northern Sweden: An Application  to Forestry and Reindeer 
Husbandry, Land Economics, 2003

Deals with joint management techniques of forest and reindeer Opportunity cost 
species and computes certain opportunity values implicit in such 
a practice.

17. Development Discussion Papers, no. 625 : Jeffrey Vincent, 1998

Theoretical aspects of incorporating environmental account to Mathematical 
system of national accounts. modeling 

18.Using an Income Accounting Framework to Value Non-Timber Forest Products : 
Caroline Sullivan (1998)

Both qualitative & quantitative data is used.
Monetary value of forest use by a village is assessed. Participatory research 
technique. Economic income accounting framework.
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19. Valuation and Evaluation of Management Alternatives for Pagbilao Mangrove 

Forest, CREED working paper series no. 9 : Ron Janssen and Jose E. Padilla, 1997

Different management alternatives for mangrove forests were Cost-benefit approach
assessed. Multi-criteria 

approach.

21. Economic Valuation of Habitats Application of the Mediterranean Grove in Carmel 

National, Park : Shiri Shamir, Mordechai Shechter, Naomi Zeitouni, 1996

Assessment of the values of the goods and services linked to Cost benefit approach
different management alternatives. Next, the results from the Multi criteria
valuation are used to support the selection of the preferred approach,
management alternative,

22.Natural Resource Accounting of Goa : TERI, 2002

Changes in value and volume of forest reserves due to timber and Net price method.
fuel wood extraction.

23.Economic Depreciation of Timber Resources: Direct & Indirect Estimation 

Methods, Jeffrey R. Vincent

Demonstrates that net depletion methods tends to overestimate Reviews the standard
both the decrease in capitalized forest value that occurs when 'net depletion method'
mature forests are logged and the increase that occurs as for timber resources 
immature forests regenerate. Alternative methods prevent Presents alternative
such biases. . methods based on

familiar Faustmann 
model of optimal forest 
management

24. MOEF Committee Report on Methodology for Quantifying Intangible Benefits of 

Forests ,January 99

Arrived at an average value of intangible benefits of forests for the Case study method 
country. Benefits have been
Approximate value of Rs.3.62 lakhs/hactare/year or calculated for four
Rs.181 lakhs/hectare for period of 50 years. parameters, mainly 

ecotourism/recreation, 
watershed benefits, 
carbon storage and 
endangered species/ 
bio-diversity
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Apart from the above studies, it will be useful to especially mention regarding a pioneering study 
on Forest Resource Accounting for the State of Himachal Pradesh done by Verma (2000), 
incorporating various estimates, both physical and monetary, on the contribution of forests to the 
state economy, summarised as follows:

Table 2.3. Economic Valuation of Forests in Himachal Pradesh- Summary of Findings

Economic Value of Direct and Indirect Benefits (Annual) - 2000

Physical value Monetary value 
(Rs. crores)

Total growing stock 10.25 crore m3 40860

I. Direct Benefits

A. Direct  Consumptive benefits

3
1. Salvage 3.50 lakhs m 32.00

3
2.Timber for right holders 1.06 lakhs m 60.00

3. Fuel wood 27.60 lakh tonnes 276.00

4.Fodder 92.0 lakh tonnes 690.00

5.Minor forest produce 1161.56 tonnes 25.00

Total Direct consumptive benefits 1083.00

B. Direct Non Consumptive Benefits

6.Ecotourism 66.56 lakh - Tourists 6657

Total Direct Benefits(A+B) 7740

II. Indirect Benefits

7.Watershed 6.77crore m3 - Growing stock 73972
in river Basin Forest Circle and 
36986 km2 - entire forest area

Economic Value of Direct and Indirect Benefits

8.Microclimatic factors 969018 Households 145

9.Carbon Sink 14346 km2 - Area under tree 17645
cover and scrub forest

10.Biodiversity/ Endangered Species 8966- Total no. of species found 7137
in Himachal Pradesh & 
125 -  Endangered species

11.Employment Generation 48.40 lakh man days 25

Total Indirect Benefits (7+11) 98924

Total Economic Value(I+II) 106664
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v It is evident from the table that except for some contribution by way of salvage 
removals, TD Rights and MFPS, all values go totally unaccounted despite having 
enormous monetary worth.

v The watershed values contribute the most (69%) followed by carbon sink values (16%). 

v When TEV in terms of Rs/hectare contribution of forests is calculated for the legal 
forest area (36,986 sq.km.) it stands at Rs. 2.89 lakhs whereas for the actual forest 
cover (14,346 sq.km.) it approximates to Rs. 7.43 lakhs. If we take the contribution only 
in terms of intangibles, it stands Rs. 6.90 lakhs as against Rs. 53 thousand per hectare 
for direct values for actual forest cover and Rs. 2.89 lakhs as against Rs. 21 thousand 
for direct values for legal forests.

v The total contribution of forests amounts to Rs. 106664 crores but what is accounted is 
only Rs. 41 crores by way of revenue realized by the department. The total economic 
value so generated is compared with the value of the growing stock, total expenditure 
incurred on forests (Annual Budget) and the revenue realised from forests as per the 
following table.

Box 2.4. Contribution of Forests Vs Investments in Himachal Pradesh (2000)

Forest Resource Contribution vs. Investment(Rs Crores)

1. Value of Growing Stock 40860

2. Total Economic Value of Forests 106664 

3. Total Expenditure incurred in forest (Annual Budget) 109

4. Revenue realised by forests 41

Contribution of Forests to the GSDP

1. Total GSDP 9258

2. Forestry as logging 487

3. Forestry as % of GSDP 5.26

4. Total Economic Value of Forests  (as per current estimation) 106664 

5. Corrected GSDP 115434 

6. Forestry as % of corrected GSDP 92.40

The table finds that total economic value is 2.61 times the value of the growing stock, 980 
times the total expenditure incurred in the forestry sector of Himachal Pradesh and 2607 
times the revenue realized by the forests annually. This comparison proves gross 
underestimation of forestry sector's contribution in the economy of the State. When the 
GSDP of the State is corrected for total economic value calculated through the current study 
the contribution of forestry sector increases from 5.26% of GSDP to 92.40 % of GSDP. 
Findings of a recent study relating to the contribution of forests to GDP are summarised in 
Box 1.
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Valuation and accounting tools shall provide true estimates of worth of  precious resource 
forest as also stated in the following box.

A study done by Kanchan Chopra, Pushpam Kumar and BB Bhattacharya, 
Institute of Economic growth, New Delhi, India estimated the value of goods 
and services provided by the forestry sector in India to be in the tune of Rs. 
25984.53 Crores. Net of repairs, maintenance and other operational cost, the 
gross domestic product from the forestry sector came to Rs. 23003.43 Crores. 
of the gross value, some 52.21% was output of fuel wood, 9.27% was industrial 
wood, 15.51% was NTFP and eco-tourism and carbon sequestration 
contributed 13.85% and 6.76% respectively.

This increase in domestic product from forestry is 93.87% of the CSO reported 
prduct of Rs. 11,856 Crores for 1996-97. As a percentage of GDP at market 
prices, the forestry sector contributed 2.37% (1996-97 GPD at 1993-C prices) 
instead of 1.2 as earlier for the same year reference.

Box 2.1 : Contribution of Forests to GPD in India

The Times of India, New Delhi, 17-07-2003

Madhya Pradesh and Himachal Pradesh Followed by Chattisgarh and NE 
states have specifically sought mechanism to compensate them for protecting 
forests.... Pronab Sen, Advisor (Perspective Planning), says the Planning 
Commission “will have to take if up, perhaps come up with postition paper”. 
Forests and water would be “the two big issues” on the table.

“There is a good case,” says Sen. “If there is a national target for forest area, this 
can be created only in certain palces. You need a ranking of different areas in 
terms of their suitability for forest cover.”

With returns from forests “ significantly lower” than from agriculture, Sen argues 
that states which bear a “disproportionate brunt of adjustment”-in terms of 
income, taxes, even social structures should not suffer. For example, if Punjab 
has less than five percent forest cover and Chhattisgarh is well ahead of the 
national average, it could argue a case for felling and demand Punjab to 
sacrifice prime agricultural land and do its bit to make up the shortage.

“The country as a whole needs to evolve a national policy, “says Sen.

Box 2.2 : Give cash to stay green, say states
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I SSUES, PROPOSED 

METHODOLOGY AND FRAMEWORK FOR 

LAND RESOURCE ACCOUNTING

3.1. Overview of Key Issues

Land is one of the basic components of the environment. It performs three following major 
functions as far as the interface between environment and economic development is 
concerned:

v Environmental functions, such as retention of water and moisture as well as retention of 
soil nutrients to support vegetation cover, maintenance of geological properties of land 
etc. for sustenance of environment , bio-diversity etc.

v Economic functions related to agriculture and allied activities such as production as 
food crops, non-food crops and raw materials for industries, production of fuel and 
fodder for human beings and animals, production of mineral resources, sustaining 
forest produce all of which support and promote economic development and

v Other economic functions in the non-agricultural sector. It provides space for housing 
and settlements in rural and urban areas, as well as for industries, trade and other uses.

All these functions to an extent, independent of each other and there is a need to maintain a 
balance among them so that none of these functions encroach upon the others in a non-
sustainable way.

Land as an asset is unlike any other natural resource in that it may change in quality due to 
human intervention but effectively cannot be either destroyed or created by man (ignoring 
the activities of reclaiming land from the sea and impact of possible rising sea levels due to 
global warming). Nor can land be imported or exported. There are, however, implications for 
the use of land due to patterns of exports where other countries demand products either 
embedded in the land (minerals say) or biological products dependent on land. Such 
implications manifests themselves in alterations in land use pattern and consequently 
changes in quality. 

One of the definitions of land quality is the ability of the land to perform its function of 
sustainable agriculture production and enable it to respond to sustainable land 
management (Eswaran, et.al.  2001). Class IX is the poorest and Class I is the class with the 
most desirable quality. Only about 3% of the global land surface can be considered as prime 
or Class I land and this is not found in the tropics. Another 8% of land is in Classes II and III. 
This 11% of land must feed the six billion people today and the 7.6 billion expected in 2020 
(Eswaran et.al. 2001).

There have been several assessments of the population supporting capacity of earth's land. 
According to  (Buringh, 1989) between 11 to 12 % of the land surface is generally suitable for 
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food and fiber production, 24% is used for grazing, forests occupy about 31% and the 
remaining 33 % has too many constraints for most uses. A more recent assessment by the 
Food and Agriculture Organization (FAO, 1995) provides similar estimates. 

The former Soviet Countries and other centrally managed economies have developed good 
land use systems, as exemplified by Albania. In Albania, the flat valley bottoms were 
reserved for agriculture, the lower hill-slopes for housing and infrastructure, and the steeper 
hilly terrain for forestry. The land productivity was low, however, due to absence of inputs or 
poor management. With democratization and removal of societal controls, misuse of land is 
now the rule. In the more liberal societies, economic forces (constrained to some extent by 
zonation laws and ownership rights) frequently drive land use, which results in haphazard 
development of land exploited for agriculture. In the developing countries of the latter group, 
land-less people have been forced to exploit fragile agro-ecosystems.

Mismanagement of land and misuse of fragile lands have prompted global inquiries on the 
extent of degraded land. Oldeman et al. (1991) suggests that about 17 % of the global land 
area is degraded by human interventions. The consequences of land degradation not only 
affect the performance of the land for food and fiber production but also have grave 
consequences for the environment including biodiversity. Land is one of the worst (in terms 
of magnitude as well as intensity) affected among the natural resources in the world as well 
as in India. Some aggregate estimates put the extent of soil degradation at about 190 million 
hectares of the 297.3 million of total land area in India during the year 1994 (Sehgal and 
Abrol, 1994). More importantly, the extent of degradation is not only increasing over time but 
also growing at an increasing rate. The estimates for 1992 have put the extent of degradation 
at 50 percent of the total land area (ESCAP 1992).

Another resource, often ignored in land assessments, is the associated water, which is 
closely related to the production potential of land. Water constraints are already slowing 
food production in some countries of the world. The 2.4 million sq.km. of global irrigated land 
have been largely responsible for meeting the food needs of the burgeoning population. 
Some countries, such as India and Pakistan, rely heavily on irrigated lands to meet a major 
part of their respective requirements. Also many countries have reached or are nearing the 
limits of the land that can be irrigated due to lack or scarcity of water, costs of infrastructure 
development, environmental concerns, and the rapid rates of salinization of irrigated lands.

3.2 Current Status of Land Resources and Land Resource Accounting in India

3.2.1 Land Resources 
2

Total Reporting area for Land use statistics of India for the Year 1998-99 is 30.6 Lakh Km  
(CSO, 2001).The predominant land use type is of arable land 15.6 lakh  sq.km., land under 
permanent crops 0.36 Lakh sq.km., Culturable waste land, 1.40 Lakh  sq.km. and Forest 

        
Land , 6.9 Lakh  sq.km.

Across 10 meter Biogeographic Zones of India ranging from Trans Himalayan to Desert 
further to Western Ghat Mountains and the islandsand a distinctive set of physical and 
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historical conditions can be sun. The selected states of Himachal Pradesh and Madhya 
Pradesh represent North-Western Himalayan Zone and semi-arid and Deccan Peninsula 
Biogeographic Zones of India respectively.

 

Figure 3.1 Land Use Pattern India, 1998-99

Source : DES, MoA, Govt. of India, 1998-99
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Agriculture accounts for approximately 22.1 percent, of India's GDP (2000-01) at 1993-94 
prices and employs nearly 62 percent of the population. It also accounts for 8.56 % of India's 
exports. Agriculture, Forestry, and fishing made up 23.9 percent of India's GDP (2000-01).

About one third of the cropland in India is irrigated, but rain fed agriculture is central to the 
economy. The timing and intensity of the southwest monsoon in the country varies from year 
to year and about one fourth of the cropland is prone to flooding. Though irrigation is reliable 
source of water and helps increase productivity, it may also damage the soil making it less 
productive. The soil tends to become salinised when the water evaporates and leaves salt 
deposits. Sometimes irrigation leads to water logging of the soil lowering crop yields, and 
hastening the loss of soil nutrients. Irrigation also leads to loss of soil nutrients (such as zinc, 
copper, and iron), which plants need to grow. Soil degradation seriously affects agricultural 
production. About 85 million hectares source of India's farmland are affected. 

thAccording to 17  Livestock census 2003, India has the world's largest livestock population, 
i.e. 485 millions (NSSO 2003) with the large numbers of sheep and goats, and more water 
buffalo and camels than any other country. This heavy demand on fodder is almost entirely 
met by the grasslands and forest areas of the country. Even in manufacturing, mining and 
construction, land plays a central role and changes in use pattern have environmental and 
economic implications. Spread of urban sprawl is one example of such impacts. 

Due to phenomenal growth in population there is ever rising demand of land for both 
agricultural and non agricultural pursuits. This has resulted in creation of vast stretches of 
wastelands, and the decrease in per capita cultivable land besides ecological imbalances. 

 
The extent of wastelands in the Country is 6.85 Lakh sq.km.  which is 20.17 percent of the 

 
total geographical area of the country.  

3.2.2 Land Resource Accounting 
The present system of nine-fold classification of land and the corresponding system of data 
recording followed in India leave quite a number of environmentally significant questions 
unanswered. Though the remote sensed data printed and published by National Remote 
Sensing Agency claims a fair degree of accuracy, it fails in capturing the extent and intensity 
of land degradation within each category, both spatially and temporally. Also this and a host 
of other estimates pertain to a particular point in time and hence do not reveal much 
regarding the changes over time. Besides, they are not precise in terms of various types of 
degradation and also their variation across agro-climatic regions.

Presently, the contribution to SDP from agriculture, horticulture and livestock production 
except government irrigation system is estimated by production approach which involves 
estimation of the gross value of products and by-products and ancillary activities and 
deductions of the value of inputs, services and consumption of fixed capital in the process of 
production to obtain the net value added. 

For irrigation, an income approach is used and the total factor incomes generated as a result 
of providing the irrigation services are measured.
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In order to arrive at a sustainable development framework, it is necessary to have a clear 
idea regarding the extent and nature of degradation across the various agro-climatic zones 
of the country. It also becomes important to understand trends and project for the future, so 
that real costs of degradation are accurately estimated. 

Some of the important dimensions that has to be taken care of while resource accounting for 
the Land (Agriculture) sector 

v Trends in land use pattern, 
v Trends in uncultivable, fallow and degraded lands, 
v Loss of productivity and production due to different types of soil degradation 
v Replacement costs of degradation. 

3.3 Natural Resource Accounting for Land and other Ecosystems 

According to SEEA asset classification, assets are grouped in three broad categories.
EA.1 Natural Resources
EA.2 Land and surface water
EA.3 Ecosystems

Under the broad head natural resources is included the soil resources (EA.12), which 
include soil found on agricultural land as well as that found elsewhere within the territory. In 
practice, it is agricultural soil that is of greatest importance from a natural resource 
perspective, and mostly resource economists or agencies undertaking a resource 
accounting project are likely to focus their soil accounts here.

The land resources in SEEA are also separately dealt under the broad head Land and 
surface water (EA.2). Land and surface water assets are subdivided into five categories: 

(i) Land underlying building and structure (EA.21)
(ii) Agricultural land and associated surface water (EA.22)
(iii) Wooded land and associated surface water (EA.23) 
(iv)  Major water bodies (EA.24) and 
(iv) Other land (EA.25).

Land underlying building and structure is again sub- classified into land underlying building 
and structure within urban and outside urban areas. Agricultural land and associated 
surface water includes specific sub categories of agricultural land i.e. cultivated land, 
pasture land and other agricultural land (small areas of wooded land, surface water, feedlots 
and miscellaneous land found within agricultural holdings). Soil associated with agricultural 
land is a sub-classification under natural resources. This study has mainly concentrated on 
this sub-asset of SEEA (agricultural land and soil associated with agricultural land). Wooded 
land and associated surface water includes forested land and other wooded land which has 
been dealt under the Forest Resource Accounting in this study. 
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Land and ecosystem are closely related assets. From an economic and ecological point of 
view, the value of assets that deliver service in the form of indirect use benefits depend 
heavily on the complete ecosystem in the long run rather than on individual species or 
elements, which is often  difficult to find any suitable indicators to describe these aspects.  A 
comprehensive set of Land and Ecosystem Accounts links the economic and 
environmental dimensions and allows aggregated indicators useful for land related policies 
to be derived. So it is suggested that the comprehensive Land and Ecosystem Accounting 
should be done for the following reasons;

a) It provides a complete picture of land cover and land use and allows the derivation of 
indicators of change.

b) It aids integration of diverse data sources on land cover land use as well as with other 
data.

c) It provides standardization and classifications of land cover, land use, biodiversity and 
habitats and cause of their changes.

The economic use of land results into deterioration and improvement of the resource as well 
as the environment, in short and long term depending upon the management regime of the 
asset. To obtain a better understanding of the relationship between the economic activities 
and environment requires that both the use of land by different economic activities and 
potentials of land from an ecological view to be taken into account. 

In SNA land has been treated as a non produced asset which provides economic benefit to 
the owners, which is not depicted by SNA. The economic treatment of land in the SNA is 
straightforward, that it is a non produced asset which provides economic benefit to the 
owners, along with its soil covering and associated surface water. Whereas according to 
SEEA there is a basic distinction in land and ecosystem accounting is that between land 
cover and land use. Land cover reflects the bio physical dimensions of the earth's surface. 
Typical examples of land cover categories are built up areas, grassland, forests or rivers and 
lakes. Land use, on the other had is based on the functional dimension of land for different 
human purposes and economic activities. Typical categories of for land use are dwellings, 
industrial use, transport, and recreational use and nature protection areas. Land use is a 
more complex issue than land cover because of different functions a single land cover unit 
can fulfill. Data on land use and land cover typically relate to the nature of use being made of 
the land, changes in the quality of land which may affect its suitability for various purposes.

3.3.1 Basic Accounts
The structure of the basic set of land cover and land use accounts, presented in the next 
page lay emphasis on the detection and indication of land use and land cover changes. For 
land and ecosystem accounting, the different aspects and tables that follow are 
conceptualized with the help of the following diagram:
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Fig: 3.2    Structure of the basic set of Land cover / Land Use accounts

A. Stock

Land cover X Land Use Changes Matrix

B. Changes

Land cover changes Matrix

Land cover Σ

Σ

Land
Use

Land cover

Σ

Land
cover
initial
state

Land use Σ

Activity/
sector

Changes gross or net

imputed to Economic Natural

Multiple Decisions causes.

Land cover X activities            Matrix Land cover changes core account

Σ

Land
cover

Σ

Initial
state

Source: SEEA, 2003

43



In terms of stock levels, the relation between land use and land cover and between land use 
economic activities is shown. In terms of changes in stocks, there are tables showing the 
change in land classified to each type of land cover over a period and with identification that 
whether it is due to human or natural causes. The land accounts in physical terms offer a 
much better understanding of the environment developments over a time period than 
monetary accounts.

The following groups of basic accounting tables are significant from the view of accounting 
structure for land.

(i) Land Use -Land Cover 
It relates to the single point of time. It shows the land use/ land cover matrix on the 
basis of the classifications of land and of ecosystems. The compilation of this table 
assumes geo-referenced basic data for land use and land cover for the given area.

(ii) Land Cover Change Matrix
The land cover change matrix cross tabulates land cover at two different points in 
time. It shows how much of the opening stock of a land cover category is still the same 
in the closing stock and the gross flows between the different categories of land cover. 
The total increase, the total decrease, the total changes (increase or decrease) and 
the net change (increase or decrease) can be calculated from this table. The same 
analysis can be done for land use changes

(iii) Changes in land cover by categories of changes
The land cover change matrix forms the ideal starting point for developing an analysis 
of the causes of changes in land cover (or land use). This is another area where 
standard classification on the type of changes is not readily available. The account 
uses classification specifically adapted to the types of land cover and land cover 
changes in a particular country. In general two levels of changes between categories 
of land use or land cover can be distinguished. Changes in classification in 
classification are referred to as external changes and changes within categories as 
internal changes. 

3.3.2. Supplementary Accounts
The supplementary accounts are strongly driven by policy interests. They can be 
broadly divided in two groups. The first concerned with naturalness and intensity of 
land use and the second with land cover aspects, and the state of the environment. 
These set of accounts integrate land use land cover data with data from a great 
variety of other economic and ecological data sources. The examples of few 
Supplementary accounting tables are given as follows.

(i) Land use oriented Accounts
In land use supplementary accounts the land use parts of the basic accounts are 
differentiated in a consistent way by more detailed descriptions of issue oriented 
aspects. The main themes are intensity of land use, sealing of soil, land 
fragmentation, use of chemicals in agriculture, disposal of waste etc.
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(ii) Land Cover Oriented Accounts
In the Land cover oriented supplementary accounts the information in basic accounts 
is extended by including the potentials of land and aspects of biodiversity. Biotope 
accounting is one such example. 

3.3.3 Integration of Soil
In the asset classification and in the physical accounts of SEEA, soil is explicitly 
recognized as distinct natural resource. This reflects the quantitative dimension of 
soil such as soil erosion, thereby reducing the availability of soil at a give site. 
Physical flows connected with soil erosion are treated as involving a decrease in soil 
in one area and an increase in the other area where it is finally deposited, making soil 
a depletable asset. The negative impacts of soil degradation are integrated in the 
land and ecosystem accounts also. The ways in which soil is included in 
environmental accounting, either as a separate natural asset or as part of Land and 
ecosystem accounts, depends on the importance of the quantative and qualitative 
dimension of soil in a country.

3.4 Proposed Methodology for Land Resource Accounting

3.4.1. Introduction 
Land and soil resources are classified as non-renewable, non-produced “economic” 
or “environmental” assets under the System of Integrated Economic and 
Environmental Accounting (SEEA 2003). These assets are considered non-
renewable because their natural replenishment is so slow, thus, they do not offer a 
potential for augmenting their stock in any reasonable time frame. The assets may be 
increased through a process of production, such as reclamation, but not through 
geological or geophysical processes (NSCB, Philippines, 2003). 

This study will focus on economic land resource, and the accounting for lands 
devoted to agricultural uses will receive a greater attention because of their 
importance in the economy, to food production, security, and human survival. 

Soil resources include soil found on agricultural land as well as that found elsewhere 
within the state territory. In practice it is agricultural soil that is of greatest importance 
in from a natural resource perspective.  The ecological functions of soil are implicitly 
included. 

3.4.2 Framework 
The framework of the asset accounts on land and soil resource devoted to 
agricultural uses considers three sets of accounts, namely: the land resource 
accounts, the soil resource accounts, and the land use accounts; these being the 
Core, Link, and Supplementary accounts, respectively.

Estimating the total stock of soil resources in physical terms is very difficult, even for 
countries maintaining sophisticated land statistics. Thus the physical account for soil 
may show only the change in soil resources from one period to the next. 
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Since soil forms very slowly, in practice the only change that would be shown in such 
account (accounted for elsewhere in classification) is the depletion of agricultural soil 
due to erosion, or the extraction of topsoil. 

But physical accounts can be constructed for agricultural land. Land and soil maps 
and classification systems are used to disaggregate land into productivity categories. 
Changes in stocks of each land category within a period reflect various phenomena: 
conversion to non-agricultural uses; conversion to lower productivity classes through 
physical deterioration by erosion, salinization, or water-logging.

3.4.2.1 Physical Accounting:
(i) Land Resource (Core) Account: The opening and closing stocks refer to the 

quantity of land (area in hectares) in each category at the beginning and end of the 
accounting period. There are no quantitative losses of land due to economic uses 
since changes in the area of a state can only be caused by political decisions, 
adjustment of state boundary with the neighboring states and, in some cases, 
natural disasters. The increase in area for Land Accounts can be increased by 
bringing of newer areas under village papers, as land use classification is available 
for the area which is brought under village papers of the Revenue Department.  
Increases in land may, however, be also be made for economic reasons by means of 
land reclamation. These cases fall under the category other accumulation, which 
simply pertains to the changes on the quantity of land caused by economic 
decisions. Included in this classification are changes in land use and/or transfers of 
non-economic land from the environment into the economy for production purposes, 
thus, representing additions to the beginning inventory.

On the other hand, conversions from agricultural to non-agricultural uses would 
decrease agricultural areas and increase other types of land. The changes in the 
quantity of land caused by natural events or non-economic decisions fall under the 
category of other volume changes. The adjustment is an item in the physical 
accounting that balances the resulting closing stock of the previous year to the 
opening stock of the following year. 
 

(ii) Soil Resource (Link) Account: Changes in land and soil quality, which is ultimately 
expressed in nutrient loss (metric tons) in fertilizer equivalent, are covered under the 
link account. As earlier stated, there are no quantitative losses of land due to 
economic use. Yet, unlike land, soil may manifest both qualitative and quantitative 
changes; quantitative in the sense that, through soil erosion, soil is transferred from 
one place to another or is lost to rivers, canals, and waterways. Nevertheless, in this 
framework, it is believed that the eroded soil will finally affect land productivity, which 
is a measure of land quality.

(iii) Land Use (Supplementary) Account: The physical extent of lands for general and 

specific uses is accounted for in the supplementary accounts and is expressed in 

46



hectares. Specifically, it represents physical farm area by type of land use, land 

utilization, and presence of irrigation facilities. 

3.4.2.2 Monetary Accounting:
In contrast to the physical asset accounts, the monetary accounts consider both 

qualitative and quantitative changes for land and soil because they are both 

expressed in rupees. Under the monetary accounts, the opening and closing 

stocks, other accumulation, and other volume changes are the counterparts of the 

same items in the physical-asset accounts of the core account, also valued in 

monetary terms. On the other hand, degradation is the equivalent value of changes 

in quality from the soil resource (link) account. Lastly, revaluation records the 

valuation of the ( balancing  item)  from the physical accounts.

3.4.2.3 Adjustment to the Macro Economic Aggregates:
Land accounting poses some problems as far as adjustment of the GDP for 

degradation is concerned. In a country like India, where productive land is 

synonymous with agricultural or pastoral land, the impact of land degradation 

mostly manifests itself usually through declining crop yield or declining productivity 

because of rising input costs. This in turn gets justly reflected in the agricultural 

sector's contribution to the GDP. Any separate adjustments for costs of degradation 

(mostly computed through separate studies) thus will, in all probability, result in 

double counting on the cost side.

This off-course does not in any way justify non-cognizance of the problem. Rather 

than that, it creates challenges, of both theoretical and practical nature, of how to 

estimate and incorporate the land degradation as a natural resource depletion or 

degradation phenomenon. Leaving that question aside for the time being, we can 

still do justice to the overall objective resource accounting and valuation. A set of 

satellite accounts which gives policy makers a chance to take cognizance of the 

various types of degradation or up-gradation that is taking place as well as their 

economic impacts can serve a useful purpose. Even estimates of costs of 

degradation by replacement cost of nutrient or declining yield approach can be 

quite effective in isolating degradation regarding its importance as a factor among a 

host of other factors which adversely impacts agricultural outturn and income. 
 

3.4.3  Methodology 

3.4.3.1 Sources of Information
Assuming that the present institutional set up is what one has to depend on for 

collection of the vast array of data required for Land Resource Accounting. The 

following table presents a brief list of data sources and along with a brief description 

of the type and format of data obtained from them.
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Table:3.4  list of data sources and format of data obtained 

Data Agencies  Data Obtained 

Directorate of Agriculture i. Crop yield

ii. Agricultural inputs

iii. Agro-ecological Zonation

iv. Soil types area 

v. Land holdings

vi. Consumption of fertilizer & pesticides

Commissioner Land Records vii. Land use based on nine fold classification 

viii.  Estimates of Agricultural produce

ix. Livestock

x. Irrigated ,Non irrigated area

xi. Agricultural implements used

xii. Assessments of  land revenue

National Bureau of Soil Survey xiii. Soil types, distribution characterization and 
and Land Use Planning, Nagpur interpretation.

xiv. Characterization of soil according to various erosion 
classes

Directorate of Economics & xv. Socio-economic development indicators
Statistics

xvi. Estimates of state domestic product

xvii. Estimates of gross  fixed capital formation

Census office xviii. Population census

xix. Village and Town directory

Town & Country Planning xx. Development plans for urbanization and expansion
Directorate for the major towns and cities 

Fisheries Department xxi. Details of inland water resources for the state

National Council of Applied xxii. Farm land Prices
Economic Research, Delhi

The Fertilizer Association of xxiii. Land Use capability classification

India, New Delhi xxiv. Soil Fertility status
Central Soil and Water 

Conservation Research and xxv. Various Estimates on Soil Erosion
Training Institute, Dehradun
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Data on extent of area under various land use pattern according to nine fold classification was 
obtained from the Directorate of Land Records or the Commissioner Land Records of the 
respective states. The same data can be also obtained from the state agriculture department. The 
information pertaining to area under different crops, irrigation facilities were obtained from the 
respective state agriculture department.

The definition for the land use classification used in the study as adapted from CSO 2002, is given 
below:

Reported area:  reported area is the area for which information on 'land use by classification of 
area' is available.

Area under forests: it includes area actually forested or lands classed or administered as forests 
under any legal enactment dealing with forests whether state owned or private and whether 
wooded or maintained as potential forest land.

Area not available for cultivation: Land which is absolutely barren or uncultivable or covered by 
building, water, roads, railways, mountains, deserts etc, or otherwise appropriated for non 
agricultural use.

Other uncultivated land: include the following categories Permanent pastures and other 
grazing land; land under miscellaneous tree crops and grooves, and culturable waste land which 
includes all lands available for cultivation but not taken up for cultivation or taken up for cultivation 
once but not cultivated during the year and the last five years in succession.

Fallow land: Implies all land which was taken up for cultivation but is temporarily out of cultivation 
for a period of not less than one year and not more than five years. It has been split into current 
fallow; land lying fallow for one year and those lying fallow for more than one year and less than five 
years are included under old fallow.

Net area sown; area sown more than once and total cropped area: in computing the 
aggregate net area sown, area sown more than once area counted only once. However while 
calculating the total cropped area, if different crops are raised in a given year on a given land, the 
same area is accounted more than once. 

The extent of Land area under various erosion classes and the rate of erosion under each class 
were obtained from the National Bureau of Soil survey and land use planning. The extents of area 
under various soil groups were obtained from 'Soils of India and their Management' (the Fertilizer 
Association of India 1985). The estimate on nutrient loss due to erosion from the top 15 cm layer of 
soil, by soil type and Nutrient balance was obtained from ' Looking back to think ahead, Green 
India 2047'( TERI,1998). The information regarding the extent of soil eroded permanently lost to 
the sea and merely displaced were obtained from Dhruvnarayan and Ram babu (1983). 

For the soil resource account, the prices of chemical fertilizers (Urea, Single Super Phosphate, 
and Muriate of Potash) were obtained from the Agricultural statistics of the respective state. 
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Information regarding wholesale price index, agricultural wage rate was obtained from the 
Department of economics and statistics and during primary survey.

Data on farmland prices were obtained from (Pradhan B.K. and Subramanian A.) National 
Council of applied Economic Research. The study provides statistics on farmland prices for two 
categories irrigated and un-irrigated farmland for the year 1994-95 based on a village level survey 
in 1996 for the various states of the country.

The format and time interval for data recording are greatly varied among agencies. It has often 
been found that even the data estimates for the same parameters sometimes vary, albeit by 
marginal amounts but still noticeable, between various agencies.  

3.4.3.2 Estimating Methodology

A. Physical Accounts : The compilation of land and soil asset accounts involves both 
physical accounting and monetary valuation. The physical accounts describe the 
changes in the lands devoted to agricultural uses for a given period of time.  The 
physical account is expressed uniformly in terms of unit area of physical land area 
and unit mass of nutrient loss, as a result of soil erosion. The accounts cover a ten 
year period for Madhya Pradesh and two year period for Himachal Pradesh. The 
accounting for Himachal Pradesh was only done for two years for Himachal 
Pradesh, as there was wide variation in the extent of reporting area for land use 
statistics during the earlier years. Still there are large extents of area of the state still 
to be brought under village papers due to varied topography. 

(i) Land Resource (Core) Account : The compilation of the asset account in physical 
terms reflects the changes in the beginning and ending stocks of lands devoted to 
agricultural uses, stocks change due to other accumulation and other volume 
changes. The changes in overall land use are reflected by the change in the extent of 
agricultural area in the accounting area. But change in the extent of all the land use 
of the nine fold classification as reported by the Revenue department for the extent 
of geographical area under village papers of the respective states has been taken 
account. The change in any extent of any land use pattern will affect the extent of 
area under other land use as the total reporting area of the state is fixed, and so 
changes thereon in any category can only happen at the expense of some other 
land use pattern.  Change in any of the land use pattern will affect other into either 
increase or decrease in the area of one or more other land use pattern, as the total 
area of the state is fixed and the change in one would be compensated by other land 
uses. If change in any of the land use pattern happens, then  according to current 
pattern of land use reporting it is not possible to tell that  such change happened at 
the expense of which of the land use pattern.
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Net area sown and the current fallow land serve as the opening stock of the 
accounting Year. The change in opening stock can happen due to other 
accumulation and other volume changes.

Change due to other accumulation can occur by economic decisions by opening up 
of new areas for agriculture or land use conversion for uses other than agriculture. In 
the study it has been assumed that new areas for agriculture can arise from 
diversion of forestland. So the increase or decrease in the extent of forest land in the 
accounting year compared to the previous year is accounted as decrease or 
increase in the new areas for agriculture respectively. Changes in the stock due to 
land use conversion can occur by non availability of land for agriculture in the 
accounting year which was available for cultivation in the previous year. This can 
happen by change in the extent of land not available for cultivation ( land put to non 
agricultural uses and barren and uncultivable land) and change in the extent of other 
uncultivable land excluding fallow land (permanent pastures and grazing land and 
land under miscellaneous tree crops and groves). So the increase or decrease in the 
extent of land not available for cultivation and other uncultivable land excluding 
fallow land in the accounting year compared to the previous year is accounted as 
decrease or increase in the land use conversion respectively. 

Other volume changes can occur by change in the extent of cultivable waste land 
and other fallow (old fallow). So the increase or decrease in the extent of cultivable 
waste land and other fallow in the accounting year compared to the previous year is 
accounted as decrease or increase in the land use conversion respectively.

So the opening stock net of all the changes in the accounting year (other 
accumulation and other volume changes) result into the closing stock for the year. 
Adjustment was necessary to make the opening stock of the following year tally with 
the closing stock of the previous year.

(ii) Soil Resource (Link) Account : As cited earlier, lands devoted to agricultural uses 
not only depleted but may also undergo degradation. Soil erosion is a surface 
feature and is significant to highlight the degree of degree of degradation and or 
potential land use  (NBSS & LUP 1996). To estimate the extent of degradation of the 
soil/land resource first the information pertaining to breakup of state area into 
various soil erosion class (for the state of Madhya Pradesh it was for the undivided 
Madhya Pradesh) based on the criteria given in field Manual (Sehgal et al 1989) was 
obtained from the National Bureau of Soil survey and Land use Planning (NBSS & 
LUP) Nagpur.  The estimated mean value of expected soil loss from the various 
erosion class used for estimation of soil erosion is given in italics in the following 
table.
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Table 3.5 Erosion Rate under Various Erosion Classes

Erosion class Expected soil loss Estimated Mean Value 
(tonnes/ha/year (tonnes/ha/year)

Slight < 4 2.75

Slight moderate 4.1-5.5

Moderate 5.6-7.0 7.05

Moderate severe 7.1-8.5

Severe 8.6-10.0 9.3

Very severe > 10 11

Miscellaneous 0

(Source : Sehgal et al 1989)

Based on the total area of the respective states into various erosion classes and the 
estimated rate of erosion in terms of tonnes per hectare per year under each class the total 
annual displacement of top soil from the total area affected to various degree of soil erosion 
was calculated. The average erosion rate for the respective states in terms of tonnes per 
hectare per year was estimated by dividing the amount of total displaced soil with the total 
area affected by erosion of the respective states. The extent of total soil eroded annually 
from the area under agriculture was estimated by multiplying the closing area (for 
agriculture) as estimated in core account with the average erosion rate for the respective 
states.

Out of the total displaced soil due to erosion, nearly 29% is permanently lost to the sea; 
about 10% is deposited in reservoirs and the remaining 61% is merely displaced 
(Dhruvnarayan and Ram Babu, 1983). The amount of sediment or that portion of soil that is 
permanently lost to waterways, streams, reservoirs and seas is out of the total displaced soil 
was calculated, based on the sediment delivery coefficient of 39 percent which was based 
on above estimation for the whole India. 

The onsite impact of soil erosion can be estimated based on the loss of major nutrients due 
to erosion of the top soil. Out of total elements (Seventeen) required by the plants for 
successful life cycle, fourteen is supplied by the soil, of these three elements (Nitrogen, 
Phosphorous and Potassium) are considered as micro/major/fertilizer elements, as these 
elements are required by the plants in large quantities and are supplied  to the crops 
through commercial fertilizer.

52



Table 3.6 Nutrient Loss Annually from the Top 15-Cm Layer of Soil Due to Erosion, 
By Soil Type

Red loamy 204.49 0.09 2.17 0.07 2.33

Red sandy 53.18 0.07 1.78 0.27 2.12

Laterite 323.22 0.25 1.40 0.46 2.10

Red and yellow 193.77 - - - -

Shallow black 209.71 0.09 9.00 0.29 9.38

Medium black 2595.52 0.08 0.96 0.25 1.29

Deep black 217.65 0.10 1.62 0.59 2.31

Mixed red and black 72.42 - 9.00 0.20 9.20

Coastal alluvium 348.85 0.06 0.15 0.04 0.26

Coastal sand - - - - -

Deltaic alluvium 25.72 0.06 3.68 0.31 4.05

Recent alluvium 89.49 0.07 2.20 0.22 2.49

Calcareous alluvium - 0.08 18.40 0.49 18.98

Calcareous sierozem - - - - -

Old alluvium 400.3 0.09 2.73 0.34 3.15

Grey brown 194.03 - - - -

Desert soils: Regosols - 0.04 0.46 0.10 0.61

Desert Soils: Lithosols 34.08 0.04 0.46 0.10 0.61

Tarai - - - - -

Brown hill 16.99 0.16 6.38 0.16 6.71

Sub-montane 113.19 - - - -

Mountain meadow - 0.20 6.34 0.20 6.75

Peaty and saline peaty 162.23 0.47 0.29 0.22 0.98

Skeletal 55.17 - 0.41 0.20 0.61

Total/average 5310.01 1.96 67.42 4.54 73.93

Soil type
Annual loss of 
soil in million 

tonnes

Annual loss of Nutrients in Million tonnes

Source: TERI 1998

PotassiumNitrogen Phosphorus Total

53



Bulk of the nutrient content of the soil is present in the top 15-20 cm layer of the soil and this 
horizon of soil supports the plant growth. Therefore, the immediate effect of the loss of top 
soil is the loss of essential nutrients and fertilizers thereby affecting soil productivity. 

The replacement cost technique (Dixon et al 1994) was used to estimate the cost of soil 
erosion, where economic valuation of losses from soil erosion was accomplished indirectly 
by looking at what cost society had to pay to retain the land productivity at levels prior to the 
erosion. Thus, economic valuation of loss was assessed on the basis of the cost of replacing 
nutrients taken away by the eroded soil (Hazarika and Honda, 2001). The amount of 
nitrogen, Phosphorous and Potassium lost due to soil erosion was calculated for estimating 
the cost of soil erosion.

So for this it was required that the loss in sediment terms should be converted into fertilizer 
or nutrient terms. It was done on the basis of estimates done by TERI (1998) which is given 
in the table above. This table contains the estimates of  loss of available nutrients ( from the 
top 15-cm layer of the soil) estimated based on the average contents of nutrients in each of 
the recognized soil types (24) of India, the land area under each type and the annual erosion 
rates in these soils.

First the sediment loss converted in terms of total nutrient loss and afterwards this total 
nutrient loss was converted to loss in terms of individual fertilizer elements. For the state of 
Madhya Pradesh the estimation of nutrient loss was based on the nutrient loss estimates of 
as given in the following table according to the various soil types present in the state as given 
by Sinha and Gupta (1985). But for the state of Himachal Pradesh it was done on the basis of 
average nutrient loss for the country as given in the table below, as extent of area of 
Himachal Pradesh under various soil types was not available. 

The loss in nutrient elements or fertilizer elements was then converted in commercial 
fertilizer terms needed to replenish the loss in nutrient due to erosion. It was estimated 
based on percentage of active nutrient present in the commercial fertilizer containing them, 
on the following percentage Urea (46.2 percent of nitrogen); Single Super Phosphate (16% 
of Phosphorous); and Murate of Potash (60% of Potassium).

According to Tandon (1992) only 23% of the applied fertilizer is consumed by plants; the 
remaining 77% is either leached down beyond the root zone or lost by volatization etc. so 
take into consideration the required fertilizer was multiplied by (100/23) to obtain the amount 
of fertilizer actually required to replenish the lost nutrients. 

The number of man days required to apply the fertilizer was also estimated, based on the 
assumption that one man day is required to apply four standard  packets of fertilizer (50 
Kilogram each). The assumption was based on primary survey with some personnel of 
agriculture department, and farmers.
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(iii) Land Use Supplementary Account: The physical extent of lands for general and 

specific uses is accounted for in the supplementary accounts and is expressed in unit 
area. Specifically, it represents physical farm area by type of land use, land utilization, 
and presence of irrigation facilities.

B. MONETARY ACCOUNTS

(i) Land Resource (Core) Account: In the monetary asset accounts of Core accounts 

the following parameter was used in valuing the land resource; the use of mean 
values of agricultural farm land in the respective states and the mean value for the 
irrigated and non irrigated land separately. In monetary terms, the land resource 
account was estimated using the physical land area in each year, and in each 
category, multiplied by the mean state value obtained from the National Council of 
Applied Economic Research, New Delhi, at constant (1993-94) prices as referred 
above in source of information. The constant prices were arrived based on the 
wholesale price index for the country.

The monetary account for opening stock and closing stock was obtained by 
multiplying the extent of irrigated area and non irrigated area with the mean farmland 
prices for irrigated land and non irrigated land respectively for the respective states.  
It is not possible to categorize the changes taking place in the opening stock during 
the accounting year due to other accumulation and other volume changes, into 
irrigated and un-irrigated land. So the monetary values of other accumulation and 
other volume changes was calculated, using the mean values of farmland prices of 
respective states based on weighted average farmland prices for both irrigated and 
un-irrigated land.

Lastly, revaluation records the value of the adjustment (balancing item) from the 
physical accounts; the monetary estimation of which is also done based on the mean 
values of farmland prices of the respective states.

(ii) Soil Resource (Link) Account : Soil resource (link) account in monetary terms 

provides the estimated soil degradation due to sedimentation in monetary value, by 
replacement cost method.  The lost of nutrients due to erosion was The equivalent 
fertilizer lost was valued to replenish the nutrient lost due to erosion by using the 
average retail price of fertilizers (Urea, Single Super Phosphate, and Murate of 
Potash) and the expense incurred to  apply the fertilizer, based on the  average wage 
rate. The average wage rate for agricultural labour for the state of Madhya Pradesh 
was obtained during the primary survey and for the state of Himachal Pradesh it was 
obtained from the Directorate of Economics and statistics. The resulting monetary 
value is inputted into the land resource account.
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3.4.3.3  Adjustment 
With the assumption of status quo in the situation arising due to land degradation 
is making a dent in the contribution of agriculture sector to the state domestic 
product (SDP). If there would have been no degradation in form of nutrient loss 
then, to obtain the same level of productivity the cost of inputs in term of fertilizer 
(replacement cost) would have been much lower, and the corresponding 
contribution of the sector to the SDP would have been much higher. So the land 
degradation is making a dent in the sectoral contribution to the SDP. So if the 
present rate of degradation in terms of contribution of the agriculture sector to the 
SDP is 2 percent and the contribution of the sector to the SDP is 5 per cent then in 
absence of degradation the effective sectoral contribution to the SDP would have 
been 7 per cent. So to reflect the extent of dent the degradation is making in the 
sectoral contribution to SDP, the annual estimate of degradation calculated with 
replacement cost method was subtracted from the agricultural contribution to SDP 
to arrive at the adjusted SDP for the sector.
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4.1 An Overview of Key Issues

Today, almost 4 percent of the earth's land area is managed explicitly to conserve species 
and ecosystems (WCED, 1987), so the need for conservation is already accepted. The 
problem facing most countries, especially the developing ones, is of determining how it can 
be achieved, keeping in mind the interests of individual nations and global interests as a 
whole. 

Forests are important to the global economy and ecosystem for a number of reasons. Not 
only do they provide a production function in the form of a wealth of resources (an asset 
base), but they also fulfill important regulatory functions such as carbon sequestration and 
hydrological cycling. Estimates of the size of the total global biomass pool (carbon sink) are 
in the range of 550-830 billion tonnes of carbon (Bouwman, 1990). Since forests contain 
possibly as much as 85% of above-ground biomass carbon (Sedjo, 1992), changes in the 
levels of forest cover will have an effect on both emissions and absorptions of CO2. 
Examples abound of studies which have shown that ecosystem functions have been 
undermined by deforestation, such as in Tanzania (Kaoenka and Solberg, 1994), Thailand 
(Muttamara and Sales, 1994) and India (Das et al., 1994). In all these cases it has been 
shown that deforestation has been a major factor in bringing about soil erosion, 
sedimentation and flooding.

An additional and major role played by forests is that of habitat provision, an essential 
function for more than half of the world's species which live there. Deforestation also 
manifests itself as habitat destruction in most of the cases, and the serious disturbance of 
habitats occurring today has brought about a large rise in the species extinction rate. By the 
year 2050, it is estimated that half of all the species alive today could have disappeared 
(WRI, 1994). This is of particular concern since the availability of species diversity may have 
a very significant impact on future human food sources. At present, only 20 plant species 
account for the majority of the world's food supply and, of these twenty, most are already 
suffering from a decline in their genetic diversity (US Agricultural Research Service, 1985). 
This has serious implications in the form of widespread food scarcity and even starvation, in 
the case of a pest or virus attack on these 20 species. Similarly, over 80% of the world's 
human population depends on natural plant sources for medicinal remedies, and even most 
of the state-of-the-art medicines of the developed world have plant sources as their base 
(Seager et al., 1995).

Another, much more important , reason for maintaining bio-diversity is its role in ecosystem 
functioning and resilience , because of the interdependent nature of so many species which 
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have role in such 'macro-biological' functions as nutrient cycling , watershed protection, 
biological productivity , climate stabilization and even the functioning of the food chain itself. 

4.2 Status of Forest Resources and Forest Resource Accounting in India

4.2.1 Forest resources
Forest cover is shown in three density classes viz., very dense forest (VDF) with more than 
70% canopy density, moderately dense forest (MDF) with canopy density between 40% 
and 70% and open forest (OF) with canopy density between 10% and 40%.  Scrub and 
water bodies are also delineated.  As mentioned earlier, area under VDF, MDF and OF also 
includes mangrove cover of the corresponding density class.  The total forest cover of the 
country as per 2003 assessment is 678,333 sq.km. and this constitutes 20.64 percent of the 
geographic area of the country. of this, 51,285 sq.km. (1.56 percent) is very dense forest, 
339,279 sq.km. (10.32 percent) is moderately dense forest while 287,769 sq.km. (8.76 
percent) is open forest cover.  The non-forest cover includes scrub and is estimated to cover 
an area of 40,269 sq.km.

Map :4.1 Forest cover of India

Source : SFR 2003
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Concern about the phenomena of global warming and declining biodiversity has focused 
attention on the link between the world's forests and economic growth. The role of India's 
forests in the national economy and in ecology was emphasized in the 1988 National Forest 
Policy, which focused on ensuring environmental stability, restoring the ecological balance, 
and preserving the remaining forests. Its 46,000 plant and 81,000 animal species, covering 
about 23.38 % of India's total graphical area [FSI, 2001] represent 8 percent of the planet's 
known biological diversity. Forests contribute 1.7% to the GDP of the country (MOEF, 1999). 
Moreover, non-timber forest products provide about 40% of total official forest revenues and 
55% of forest-based employment. Nearly 55 million people living in and around forests in 
India depend upon non-timber forest products as a critical component for their sustenance 
(TERI, 1999). Quite obviously, other objectives of the policy were meeting the need for fuel 
wood, fodder, and small timber for rural and tribal people while recognizing the need to 
actively involve local people in the management of forest resources. In June 1990, the 
central government adopted resolutions that combined forest science with social forestry 
that is, taking the socio-cultural traditions of the local people into consideration. 

4.2.2  Forest Resource Accounting
The estimation of Gross Value Added from the “Forestry and Logging” sector in India is 
presently carried out by the production approach. It aims at estimating the value of output at 
factor cost in the first instance and then deducting the value of various inputs at purchaser's 
prices. The economic activities included in the present system are as follows:

v Forestry (eg. planting and conservation of forests, gathering of forest p r o d u c t s ,  
charcoal burning carried out in the forests)

v Logging (eg. felling and rough cutting of trees, hewing or rough shaping of poles, 
blocks etc.) and transportation of the forest products to the sales depot /assembly 
centers and

v Farm-yard wood (industrial wood and fuel wood collected by the primary producers 
from trees outside regular forests). 

The forest products are being classified into the following broad groups viz.

� Major products comprising industrial wood (timber, round-wood, match and pulp 
wood) and fuel wood ( fire wood and charcoal wood), and; 

� Minor products comprising a large number of heterogeneous items such as bamboo, 
fodder, lac, sandal wood, honey, resin gum, tendu leaves etc.).

The collection of data related to such activities, outturn of products and prices thereof is 
done by Central Statistical Organization, from the state forest departments on a financial 
year basis.

A serious limitation of such out-turn data is that they represent only authorized exploited 
forest resources and a substantial quantity of production goes unrecorded. This usually 
comprises of : 
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v Unrecorded and unauthorized removals of timber and firewood from reserved 
and protected forests and 

v Unrecorded production from private owned forests and non-traditional forest 
areas (trees in village commons, field ridges, canal sides, road sides, fruit trees 
no longer productive etc.). 

Central Statistical Organization, the agency responsible for computing and 
developing the National Accounts for the country, uses a norm of 10% of recorded 
production for estimating the value of unrecorded production from all the states of the 
country. This norm was based on a timber trend study done way back in 1957-58. A 
revision done for unrecorded fuel-wood production now base itself on household 
consumption of fuel-wood as recorded by NSSO Surveys.

Being an unorganized sector for the most part, reliable data on other non-wood and 
minor forest produces (MFP) are usually not available. In many of the states only the 
royalty value realized by the state-trading agency for the MFP are available, which 
seldom reflects the economic value of the products. Types of minor forest produce 
often run into several hundreds, given the rich bio-diversity of the country and the 
strong user base of such products, both nationally and internationally. The market 
chain for such products is also very complex and the open market price movement 
difficult to track.

The current data available from the states on production and prices suffer from other 
limitations as well. One of the significant limitation is the non-availability of species 
wise production and prices. Forest timber in the country has a lot of variability with 
regard to their quality and the prices even vary within the same species. Depending 
upon climatic and other factors, trees belonging to the same species may belong to 
different quality classes.

Thus it becomes imperative to have the production and price data not only species 
wise but also quality and class wise for the same species. The present system of 
recording a single figure by the state forest department for volume and price prevents 
realistic assessment of forest assets.

4.3 Forestry Resource Accounting (FRA)

The typical FRA exercise accounts for forest land and related ecosystems, biological assets 
in the forest and other assets related to forests. 

(i) Land
 Forest land is explicitly distinguished as a land category. SEEA forest land 

classification includes non-exploitable virgin forests, whereas they are not included 
in SNA. SEEA clearly distinguishes economic forest land (Cultivated and 
Uncultivated) from Non- Economic (Environmental) Forest land.
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Cultivated economic forest land corresponds to land over which ownership rights are 
enforced, and for which natural growth and/or regeneration of timber and other 
biological assets is under the direct control, management and responsibility of 
institutional units and is likely to produce economic benefits to the owner of the land 
(SEEA, 2003).  

Uncultivated economic forest land is similar to the cultivated economic forest land but 
for which the natural growth and/or regeneration is not under the direct control, 
management and responsibility of institutional units, although growth and 
regeneration are likely to produce economic benefits to the owner of the land.  Non- 
Economic Forest Land (Environmental) covers land of both protected and non-
exploitable forests.

(ii) Ecosystem
Forest land, regardless of its classification may be categorized according to the 
associated ecosystems and can be further classified according to its state or 
management objectives.

(iii) Biological resources
Biological resources include timber resources, crop and plant resources, aquatic 
resources and animal resources other than aquatic that brings use benefits today or 
that may do so in future. Each category of biological resource is again subdivided into 
cultivated and non-cultivated sub categories. 

(iv) Other assets 
Other assets related to forests include produced assets such as forest roads and 
other structures, non-residential buildings, equipment for forestry and logging 
industries, accommodation for tourists or visitors.

There are two features that distinguish the SEEA from other database about the 
environment. They are

� Integration of environmental data with economic accounts, and
� Comprehensive treatment of all important natural resources linking them with the 

economic sectors that rely on them, and those sectors that affects them.

4.3.1.1  Physical Accounting
Environmental statistics attempt to compile raw data from multiple sources, and 
present them in a coordinated manner. They can be further aggregated and 
presented in the form of stocks and flows in physical terms in the form of following 
major accounts which is the objective of natural resource accounting. 

· Asset accounts record stocks & changes in stocks of natural resources over time. 
Forest asset account typically includes balance account for forest land & stocks of 
standing timber, accounts to record forest health are also included.
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� Forest flow accounts, include supply & use tables for detailed forest products 
(wood & non wood, marketed & non-marketed) by sector, which are linked to the 
input output (IO) tables & social accounting matrices (SAMs) used in economic 
models. Forest flow accounts also include measures of forest ecosystem 
services, environmental degradation  associated with forest use.

� Environmental protection & resource management expenditures accounts 
identify expenditure undertaken by public & private sectors to manage resources 
& protect environment.

� Environmentally adjusted aggregates include commonly used indicators of 
macroeconomic performances than have been adjusted to better reflect 
sustainability. For this component of the SEEA, forestry accounts provide the 
addition to GDP of unvalued forest goods & services, the subtraction from NDP 
of economic cost of deforestation or loss of forest service due to change in 
management.

The methodological framework and its parameters for FRA used in this study are 
given in the following Box.

Box 4.1: Components of the Forest Resource Accounts

1. Forest related asset accounts
Wooded land: Land area & economic value by main species, natural & cultivated forest land, 
available for wood supply/ not available, etc.
Standing timber: Volume & monetary value of the main species, natural &cultivated forest 
land, available for wood supply or not available, etc. Depletion & depreciation of standing timber. 

2. Flow accounts: Forest goods & services (volume & economic value)
Forestry & logging products: Market & non-market products
Non-timber products: Output of game, edible plants, medicinal plants, etc.
Forest services: Direct intermediate inputs to other sectors, e.g. 
1. Livestock grazing
2. Recreation & tourism
3. Carbon sequestration
4. Protective services:
5. Biodiversity  & habitat preservation
6. Protective services
Supply & use tables for wood products, forestry & related industries
Degradation of forests  due to forestry & non-forestry activities, such as defoliation
Environmental degradation cause by forest related activities

3. Expenditure on forests management & protection
Government expenditure
Private Sector expenditure
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4. Macroeconomic aggregates
Value of forest depletion & degradation
Measures of national wealth, national savings & net domestic product adjusted for 
forest depletion / accumulation.

5. Memorandum items:
Employment, income, exports from non timber goods & services
Number of household dependent on NTFPs.
Rights of forest exploitation
Stumpage fees & other taxes / subsidies for forestry & related industries
Manufactured assets like roads, buildings & equipment for forestry, logging
tourism & other uses of forestry

Source SEEA 2003

4.3.1.2  Monetary Accounting
Physical indicators and accounts cannot be compared directly with the standard 
measures of economic performance to assess the sustainability of economic growth 
or development. So the Physical accounts should be converted to monetary 
accounts by the valuation of Physical accounts. For monetary accounts, the entries 
correspond to the physical accounts but contain an additional entry for revaluation, 
which records the change in asset value due to changes in prices between the 
beginning and end of the period. 

Ideally, forest accounts would identify three components of the forest goods & 
services: 

� The out put or production value.

� The value added part or added value, 

� And the in-situ value of a resource. 

The value added generated by forest goods & services is a portion of the extraction 
cost, measured as output minus all intermediate costs of production. The value is the 
contribution to GDP.

The in situ value is the resource rent generated by forest products, the value of the 
product minus its extraction cost, which is comparable to the stumpage value of 
timber. It is, in principle the amount that someone will be willing to pay to rent the 
forest in order to have access to the product. If non-market forest products were to be 
included in forest asset accounts, it is the in-situ value that would be used. The 
following box provides common valuation techniques used for valuation for specific 
forest resources.
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Table  4.1 : Valuation techniques for forest goods & services

Forest products Valuation techniques

Land 1. Market Price

COMMERCIAL TIMBER 1.   Market prices
NON-COMMERCIAL TIMBER i. Local market prices of the same product

ii. Price of close substitute products

NON-TIMBER FOREST GOODS 1. Local market price of same product
2. Price of close substitute product
3. Production cost

FOREST SERVICES 
LIVESTOCK GRAZING 1. Price of close substitute product

2. Production cost
RECREATION AND TOURISM 1   Travel cost

2. Hedonic price of land
3. CVM & conjoint analysis

FOREST ENVIRONMENTAL  1. Carbon tax
AND PROTECTION SERVICES 2. Carbon emission permit trading tax
CARBON STORAGE 3. Global damage from climate change averted
BIODIVERSITY AND HABITAT 1. CVM & conjoint analysis
PRESERVATION 1. Damage Cost
PRESERVATION. 2. Damage prevention costs
PROTECTIVE SERVICES 3. CVM & conjoint analysis

Source: Eurostat 2003

The concept of economic rent is central to natural-resource valuation. Economic rent is 
defined as the return to any production input over the minimum amount required to retain it in 
its present use. It is broadly equivalent to the profit that can be derived or earned from a 
factor of production (for example, a natural-resource stock) beyond its normal supply cost. In 
forest economics, the concept of "stumpage value" is very close to that of economic rent. 
Stumpage value represents timber sale proceeds less the costs of logging, transportation, 
and processing. Better-quality and more accessible timber stands will command a higher 
stumpage value. Rents to natural resources arise from their scarcity, and from location and 
other cost advantages of particular stocks. In principle, rents can be determined as the 
international resource commodity price less all factor costs incurred in extraction, including 
a normal return to capital but excluding taxes, duties, and royalties. Thus, the economic rent 
is equivalent to the net price. 

This is equivalent to the economic rent in a Ricardian scarcity model, which assumes that 
resources from different "deposits" will be supplied at a rising incremental cost until profit on 
the marginal source of supply is completely exhausted. In this Ricardian model, rents rise on 
relatively low cost, infra-marginal sources of supply. 
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It is also equivalent to a user cost in a Malthusian stock- scarcity model, which assumes that 
a homogeneous exhaustible resource is exploited at an economically efficient rate, a rate 
such that the profit on the marginal amount brought to market is equal to the expected return 
derived from holding the asset in stock for future capital gain. In such a Malthusian model, if 
the resource is being extracted at an efficient rate, the current rent on the last unit of 
resources extracted is thus equal to the discounted present value of future returns from a 
unit remaining in stock. 

The gross operating surplus of the extractive sector in the SNA, represented by the sum of 
the profits made by all the different enterprises involved in resource-extraction activities, 
does not represent true rewards to factors of production alone but also reflects rents from a 
"one time only" irredeemable sale of a non-renewable natural asset. The basic definition of 
income as the amount that can be consumed without becoming worse off is clearly being 
infringed as the value of the asset base declines. Asset transactions in natural resources, 
such as competitive auction sales of rights to extract timber or minerals, closely follow 
estimated stumpage values or rents, with allowance for risk. Because holders of those rights 
can usually hold the resources in stock or bring them to market immediately, the current rent 
or stumpage value tends to reflect the present value of the expected net income that can be 
derived from them in the future.

In order for adjustments to national income accounts for changes in natural-resource stock 
to attain broad acceptance, a credible standard technique for valuing natural resources 
must be adopted that can be applied to a variety of resources by statisticians in different 
countries. That method must be as free as possible from speculative estimates (about future 
market prices, for example), and must depend on underlying data that are reasonably 
available to statistical agencies. 

The three principal methods for estimating the value of natural-resource stocks are (1) the 
present value of future net revenues (2) the transaction value of market purchases and sales 
of the resource in situ, and (3) the net price or unit rent, of the resource multiplied by the 
relevant quantity of the reserve. The present-value method requires that future prices, 
operating costs, production levels, and interest rates be forecast over the life of a given field 
after its discovery. The present value of the stream of net revenue is then calculated, net 
revenue representing the total revenue from the resource less all extraction costs. The 
United Nations Statistical Office has recommended use of the present-value method when 
market values for transactions in resource stock are not available. 

The net-price method applies the prevailing average net price per unit of the resource 
(current revenues less current production costs) to the physical quantities of proven 
reserves and changes in their levels. While the net-price method requires only current data 
on prices and costs, it will be equivalent to the other two methods if output prices behave in 
accordance with long-run competitive market equilibrium. The assumption here is derived 
from the theory of optimal depletion of exhaustible resources - that resource owners will tend 
to arbitrage returns from holding the stock into future periods with returns from bringing it 
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immediately to market, adjusting current and future supplies until price changes equate 
those returns.

The national accounts data are mainly based on market prices, while most non market 
valuation techniques include the consumer surplus, mainly used for valuation of Non timber 
forest products used directly by the households after being collected/processed.

According to SEEA, in principle wooded land and standing timber should be treated as 
separate assets.

(i) Wooded land: Ideally, the value of forestland is based on the market value of the bare 
land that is revealed through sales of land. Where data are not available, the SEEA 
recommends that land value to be estimated based on the basis of tax values, or other 
administrative data, or as share of the market value for forest estates (land & standing 
timber combined)

(ii) Standing timber: Timber asset value is the discounted future stumpage price of 
mature timber after deducting the cost of bringing the timber to maturity. The stumpage 
price is the price paid to the owner of the forest for standing timber, or in the absence of 
such markets, the stumpage value can be estimated by  deducting the cost of logging 
& transportation from the price received for raw wood, costs include thinning (net of any 
income), other forest management costs & rent on forest land.

Although conceptually preferred, Eurostat found the present value approach to 
standing timber to be complicated & required a great deal of data. Consequently, the 
stumpage value approach was recommended. 

(iii) Non  Timber Forest Product ( NTFP) : Traded informally in scattered markets poses 
practical and even some theoretical problems related to validity of any such valuation 
exercises (FAO Forestry Paper 127 Valuing Forests: issues and guidelines) Hence, 
valuing forest products for subsistence use has been done indirectly using surrogate 
prices.

(iv) Environmental Protection Services:  Because of the difficulty in establishing the 
level of services provided by a forest and the change resulting from a given change in 
forest use, the SEEA-2003 and the Euro stat framework makes no recommendations 
regarding valuation of these protective services.

(v) Valuation of Deforestation and Forest Degradation There are two alternative 
approaches: one approach applies the stumpage value to the excess of felling over 
natural growth and the other approach measures the difference in asset value from the 
beginning to the end of the period. The latter approach takes into account both excess 
of felling over natural growth as well as change in stumpage value during the period 
that affects asset value.
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The European pilot Programme does not recommend monetary estimates of the cost 
of deforestation or defoliation. The SEEA 2003 provides two different conceptual 
approaches to valuing degradation: the maintenance cost approach & the damage 
cost approach. The revised SEEA 2003 proposes a concept of depletion cost more 
consistent with economic depreciation: the change in asset value from one period to 
the next. Calculating the cost of degradation relies on good data linking the physical 
status of a forest and the services it provides.

4.4 Proposed FRA Framework and Methodology

4.4.1 Framework
A typical resource accounting exercise for the forestry sector would take into account 
the existing system of recording of the stocks and flows, and then try to create 
linkage with potential accounts. This is done usually by either expanding the assets 
boundary or by accounting for implicit depletion/degradation of assets which were 
not done before. The system of Forest Resource Accounting proposed by Zhu X.et al 
(1994) talks on the concepts of Actual accounts, Linkage accounts and Potential 
accounts has been adopted particularly in respect of parameters indicated in Figure 
4.1

(i) Actual capacity accounts measures the flow of goods and services flowing 
from the forest ecosystem to the economy currently. These flows can be 
assessed by the construction of Asset Accounts both Physical and Monetary 
asset accounts.

(ii) Potential capacity accounts records the various Ecosystem features which 
determines both the Actual Capacity and Potential flow of benefits of those 
features, based on various Ecosystem quality indices.

(iii) Linkage Accounts tries to link together the Actual Capacity Accounts and 
Potential Capacity Accounts, and consists of estimates of costs of various 
ecological imperatives required to maintain some Ecological indicators at 
specified level or to avoid losses in flow of future goods and services ( Potential 
benefits )
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Fig. 4.1 Proposed System of Forest
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Valuing depletion and degradation within a national accounting framework is a viable 
proposition today, as a result of significant progress in valuation techniques for 
environmental resources and as a result of the expanding foundation that theoretical 
developments are placing under the methods of “green” national accounting (Hamilton, 
2002). But the very complexity of forest economy and land-economy interactions, 
especially in a country like India, makes forest and land related adjustments prone to error, if 
not guided by economic theory as well as complete set of relevant and reliable data to 
support the assumptions of such theories. The SEEA proposes a framework of creating and 
linking a system of satellite environmental accounts to the national income accounts which 
this study has adopted. 

One of the major lacunae in the present system of accounting for the contribution of the 
"forestry and logging" in the national income accounts is the high degree of underestimation 
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that riddles the computation. One of the major reasons for this is the fact that a varied type 
and amount of forest outturn is attributed to other sectors, mainly agriculture and livestock, 
fisheries and tourism. For example all forest food and food additives, forest grazing and 
fodder are reported under agriculture for most part. Non -wood construction materials 
(thatching materials, bamboo, grass, fibres, etc.) are estimated to be used by 250 million 
Indians living below the poverty line, with a value of 2500 million US Dollars (UN-CSD/IPF, 
1996). 

Forestland transferred to support development in other sectors like mining, irrigation, 
hydropower, surface transport etc. adds to the capital stock of these recipient sectors, while 
forestry hardly gets compensated for such transfers. 

Hence the major focus of the accounting exercise had been to rectify the imputation of zero 
cost to the consumption of the above mentioned resources.

4.4.2 Methodology

Asset accounts record stocks and changes in stocks of natural resources over time. Forest 
asset account typically includes balance account for forest land and stocks of standing 
timber. 

The Forest related asset accounts can be of the following types, both in Physical and 
Monetary terms:

Area Accounts (Wooded Land): Land area and economic value by main species, natural 
and cultivated forest land, available for wood supply/ not available, etc.

Volume Accounts (Standing timber): Volume and monetary value of the main species, 
natural and cultivated forest land, available for wood supply or not available, etc., Depletion 
and depreciation of standing timber.

4.4.2.1 Sources of Information

The following is the illustrative list of sources of information regarding the forestry sector 
and the data they maintain. 
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Table 4.2 Data Sources for Forest Based Information

Data Agencies Information

Directorate of Economics & Statistics Socio-economic development indicators
Estimates of state domestic product
Estimates of gross  fixed capital formation
Land use data
List of available infrastructure facilities
Production account of non departmental enterprises
Estimates of mineral reserves
Productivity of important reservoirs
Catchment area of river basins
List of monuments & protected areas

Watershed Mission Information on project areas undertaken by them, 
investment and impacts.

Forest Department Production figures of timber, bamboo and fuelwood 
for the past ten years for each division.
Revenue expenditure figures of the sector.
Plantation and other development schemes related 
data.
Division wise data from Working Plans related to  
annual requirements, yields, type of Management 
circles etc.

Forest Survey of India State forest reports
Estimates of fuel wood & fodder from forest
Estimates of  annual increment of  forest stock

Wild life Institute of India Details of protected areas

Indian Institute of Remote Sensing Bio-diversity characterization of western 
Himalayas

Indian council of Forestry Research Different types of forestry related primary and 
& Education secondary studies

National Sample Survey Organization Estimates of operational land holdings
Estimates of fuel-wood consumption
Estimates of seasonal variations in operational land 
holdings.
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Such varied and scattered sources make collection and collation a mammoth task. The task 
is not made easier by the fact that the format and time interval for data recording are greatly 
varied among agencies. It has often been found that even the data estimates for the same 
parameters sometimes vary, albeit by marginal amounts but still noticeable, between 
agencies.  Substantial part of the data sets required for FRA is just not available. Usually, 
these gaps pertain to aspects of ecological services of land and forests, increment values of 
timber of various species for at macro level, tourism benefits from forests, and exploitation 
and consumption figures of non-timber forest products. One of the most important reasons 
for their non-availability is the fact that recording of such data sets does not serve any 
immediate management objectives of the department/ agency concerned. Resource 
accounting has never been a priority at the regional, and even the national level. Though it is 
well understood that some types of information can only be availed of from primary studies, 
these kinds of information usually supplements the secondary data sets during the process 
of making monetary entries in the system of accounts.

A. Construction of Physical Accounts

The framework adopted for constructing the volume and area accounts in physical 
terms is explained below.

(i) Opening stocks

The opening stocks represent the growing stock of resources present at the 
beginning of the accounting period. For the present accounting the opening stock 
volume is taken as total growing stock of Himachal Pradesh as per as the estimates 
of Forest Survey of India (2005), For the area accounts the area under Forest cover 
as per as the State of Forest Report (SFR) 2003 is at the beginning of the accounting 
period is taken as the opening stock. Different forest strata in terms of volume and 
area are grouped into major categories based on the forest area by species 
composition as per state forest department estimates. The total legal extent of the 
forests in both the states is more than what is shown in the accounts, since large 
areas un-culturable forest area, and water bodies  has been excluded as hardly it is 
covered with any canopy cover.

(ii) Changes due to economic activity

Additions to the timber stock can originate from growth and regeneration of the initial 
stock and from reforestation and afforestation. Reductions can be classified into 
production (harvesting), natural degradation (fire, earthquake, etc.), and 
deforestation by man. SEEA has a separate category depletion, which includes only 
those losses of wooded land and timber that are due to economic activity. Depletion 
of timber includes felling that exceed net natural growth, but does not include loss of 
timber due to storms or fires. Depletion of forestland would refer to a permanent 
change in land use due to economic activity such as land use diversion for non 
forestry purposes, if forest land is degraded to the point where it no longer meets the 
definition of forested land (tree cover falls below 10%) then the land is reclassified.



72

Changes due to economic activity refer to human production activities such as 
logging and harvest, logging damage, illegal logging and afforestation that affect 
(decrease or increase) the stock of forests. The volume of growing stock decreased 
due to logging is derived from the production statistics of timber. The total fuel-wood 
extracted from the state forest was estimated Based on NSSO 54th round Survey on 
‘Common Property Resources in India’. It was based on the NSSO estimate of fuel-
wood collection from government forest (Table 14.1, Report no. 452, 1999), by all the 
rural households. The average quantity collected from the government forest was 
extrapolated for the current number of rural households in the state collecting fuel-
wood. The urban households were not used in the extrapolation of Fuel-wood 
collection from the government forest.  This estimate of fuel-wood extraction, hence 
obtained does not indicate the dependence of rural people on fuel-wood, which 
requires the estimate of quantity of fuel-wood consumed during the year. The total 
fuel-wood extracted (in tonnes) was converted in cubic meters based on fuel-wood 
conversion factor (ICFRE 2003). The species wise breakup of timber as well as fuel-
wood extraction was estimated based on the percentage composition of the 
respective species in the total growing stock.

Statistics on the Volume of timber cut illicitly and loss in revenue due to illicit logging is 
provided by the Ministry of Environment and Forest (2004), but as the figure seems 
to be very low, may be all the cases of illegal logging are not reported. Therefore for 
the estimation of illegal logging the Central Statistical Organization (CSO), norm of 
10 percent of the total recorded production of timber is used for the state for 
Himachal Pradesh. For the state of Madhya Pradesh records are available with the 
state forest department pertaining to number of stumps felled illegally. The numbers 
of stumps were converted into illegally felled volume based on the average volume of 
stumps as obtained by FSI (2005) during estimation of volume of tree outside forest 
in Madhya Pradesh.

Area subjected to logging (timber, fuel-wood and illegal) as included in the area 
accounts is not available and has been derived from the volume accounts by dividing 
the total volume harvested with the average growing stock per square km of the 
respective species.

The volume additions due to afforestation are arrived by multiplying the total 
afforested area with the mean annual increment per square kilometer, of the 
respective species.

(iii) Other volume changes

Other volume changes comprise additions to stock (due to natural growth and 
regeneration) and reductions (due to stand mortality, insect infestations, forest fires 
and natural calamities). The mean annual increment of different species is estimated 
based on Von Mentals' formula. Volume added due to regeneration is computed by 
multiplying the area regenerated with the Mean Annual Increment (MAI) per sq. km 
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of respective species. The figures for area regenerated and afforested has been 
obtained from the records of state forest departments and the respective breakup of 
species wise area has been obtained based on species wise forest composition of the 
state.

The State forest department statistics (Madhya Pradesh and Himachal Pradesh) 
reveal that there is no Loss of growing stock due to forest fire, except ground 
vegetation. Therefore the volume of forest stock affected by fire is derived by 
multiplying the naturally regenerated volume and the afforested volume with the 
extent of area affected by the fire. There is no instances of attack of insects and pests 
in the accounting year. The area opened for grazing throughout the year as per as the 
state forest department records is considered to be under heavy grazing. The extent 
of forest area under forest cover from the total area under heavy grazing was 
obtained by the proportion of forest area under forest cover and the forest blank of 
the state's total recorded forest area. The volume lost due to grazing is derived by 
multiplying the naturally regenerated volume with the extent of forest area with forest 
cover subject to heavy grazing. 

(iv) Other accumulations
Other accumulations indicate the diversion of forestland for non-forestry purposes 
(e.g. for agriculture, industrial, irrigation purposes) and encroachment. The extent of 
forest area diverted was provided by the State Forest Department. There is no 
information on, whether the area diverted was under forest cover or was forest blank 
and the extent of growing stock loss due to diversion. The extent of forest area under 
forest cover from the total area diverted was obtained by the proportion of forest area 
under forest cover and the forest blank of the state's total recorded forest area. The 
species wise break up the total forest area transferred for non forestry purposes has 
been obtained based on the percentage composition of forest cover area of 
respective species. The volume reductions due to such transfers are derived by 
multiplying the area transferred with the growing stock per sq. km. The annual forest 
area encroached is derived by dividing the cumulative area encroached since 1980 
till 2004 by 24 (1980-2004). Then the volume loss due to encroachment has been 
assessed in a similar manner to forest area diverted. The area diverted has been 
treated has permanent loss to the forest area, but though encroached land is though 
not serving the purpose of forestry, but it hasn't been treated as loss to forest land, till 
a legal settlement is reached.

(v) Closing stock
The closing stocks are computed as opening stocks less reductions plus, closing 
stocks are the actual stocks available at the end of the period and any difference in 
the computed and the actual stock are accounted as statistical discrepancy.

B. Construction of Monetary Accounts 
The entries correspond to the physical accounts but contain an additional entry for 
revaluation, which records the change in asset value due to changes in prices 
between the beginning and end of the period.
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The concept of economic rent is central to natural-resource valuation. Economic rent 
is defined as the return to any production input over the minimum amount required to 
retain it in its present use. It is broadly equivalent to the profit that can be derived or 
earned from a factor of production (for example, a natural-resource stock) beyond its 
normal supply cost. In forest economics, the concept of "stumpage value" is very 
close to that of economic rent.

The three principal methods for estimating the value of natural-resource stocks are 
(1) the present value of future net revenues; (2) the transaction value of market 
purchases and sales of the resource in situ and (3) the net price or unit rent, of the 
resource multiplied by the relevant quantity of the reserve.

The national accounts data are mainly based on market prices, while most non 
market valuation techniques include the consumer surplus, mainly used for 
valuation of non-timber forest products used directly by the households after being 
collected and processed. The United Nations Statistical Office has recommended 
use of the present-value method when market values for transactions in resource 
stock are not available. Although conceptually preferred, Eurostat found the present 
value approach of standing timber to be complicated and required a great deal of 
data. Consequently, the stumpage value approach was recommended.

Timber asset value is the discounted future stumpage price of mature timber after 
deducting the cost of bringing the timber to maturity. The stumpage price is the price 
paid to the owner of the forest for standing timber, or in the absence of such markets, 
the stumpage value can be estimated by deducting the cost of logging & 
transportation from the price received for raw wood, costs include thinning (net of 
any income ), other forest management costs & rent on forest land. So the stumpage 
value represents timber sale proceeds less the costs of logging, transportation, and 
processing. For valuing the timber asset, stumpage value method has been used. 
The stumpage value approach is also known as the Net Price Method.

The total standing volume (species wise) harvested as per the forest department 
records was converted to the converted timber (species wise) or merchantable 
volume as per as the records of State Forest Corporation Himachal Pradesh and 
Madhya Pradesh State forest Department. The total expenditure incurred in the form 
of felling of trees, conversion and saw mill charges, transportation charges, stores 
and spares consumed was divided by the total standing volume extracted to obtain 
the extraction cost per unit of Standing Volume extracted. The species wise total cost 
of extraction was obtained by multiplying the average cost of extraction and the 
species wise standing volume harvested. 

The gross returns species wise generated from sale of timber was estimated by 
multiplying tentative market price of timber of different species and the merchantable 
volume/ converted timber obtained as estimated species wise in volume accounts. 
The net returns (species wise) were obtained by deducting the total cost of extraction 
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(species wise) from the gross returns (species wise). The per unit stumpage value of 
the standing timber was obtained by dividing the net returns of the respective 
species with the standing volume harvested (species wise).

C. Asset accounts- Commercial working
All asset accounts have three parts: opening stocks, changes during the accounting 
period and closing stock. Changes are divided into those that are due to economic 
activities and are due to natural or other causes. This table reports only the 
distinction by availability for wood supply. For land available for wood supply, the 
same methods as adopted for volume and area accounts was applied.

The total forest land under forest cover as per as the SFR 2003 was taken as the 
extent of forest land available for wood supply, and the remaining scrub, forest blank, 
forest area under water cover was regarded as forestland not available for wood 
supply. 

The changes in forest land were recorded according to the following categories.
Changes due to Economic Activity: The increase in forest land (wooded land) 
available for wood supply due to afforestation, and decrease due to diversion and 
encroachment of forest land (Deforestation).

Other changes: changes due to regeneration.

Changes in Classification: Changes in classification due to forest settlement 
activity undertaken by the forest department in the accounting year.

The closing stock for the forest land available for wood supply was obtained by 
adding the extent of afforestation in forest blank and deducting the extent of area 
diverted or encroached during the accounting year from the opening stock.

For the forest land not available for wood supply closing stock was obtained by 
deducting the extent of afforested area on forest blank (now that area has been 
transformed into area available for wood supply) and area deforested. The remaining 
changes do not result in change of forest area but are mere reorganization of forest 
area from one class to the other.

D. Flow accounts for forest goods and services
The SEEA provides a measure of forest values that is more comprehensive than the 
SNA in two respects: First it includes both cultivated and natural and secondly it 
attempts to include all forest goods and services both marketed and non-marketed in 
flow accounts. Forest accounts address the total economic value of forest (total 
economic value of forest goods and services). SEEA recommends that all these 
values should be represented in both physical and monetary accounts in the 
accounting framework.
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The output of cultivated forest is measured as the natural growth of the forest and the 
output of uncultivated or natural forests is measured as the felling of timber. Output of 
non-wood forest products are accounted from household survey and market data.

Typically, the amount of grazing can be represented either as the number of days of 
grazing services for a standard livestock unit, or the tons of fodder. The former is 
calculated as the product of the number of livestock, the number days spent in 
forestland. The latter is calculated as the product of the number of livestock, the 
number of days spent in forest, and the daily food requirements per animal, both 
calculations distinguish different types of livestock and further distinguish livestock 
by age and sex. 

Ideally, forest accounts would identify three components of the forest goods and 
services: the output or the production value, the value added part of output value, 
and the in-situ value of a resource.

The value added generated by forest goods and services is a portion of the 
extraction cost, measured as output minus all intermediate costs of production. The 
value is the contribution to GDP. The in situ value is the resource rent generated by 
forest products, the value of the product minus its extraction cost, which is 
comparable to the stumpage value of timber. Since non-market forest products were 
to be included in forest asset accounts, the in situ value was used.

(i) Timber and Fuel-wood
The estimation of output of timber (both recorded and illegal) in physical terms and 
monetary terms (stumpage value method) has been described in asset accounting 
in details. The estimation of fuel-wood logging in physical terms based on NSSO 
survey data and its valuation (stumpage value method) has been dealt in detail in 
asset accounting.

(ii) Fodder and Grazing
The estimation of amount of fodder collected by rural households of the state from 
government forest was based on the survey figures of NSSO (1999).

First the average amount of fodder collected per household from different sources 
was estimated by dividing the total amount of fodder collected from different sources 
by the total number of rural households. This average amount was multiplied by the 
total number of rural households for the accounting year to obtain the total amount of 
Fodder collected from all sources. From this total fodder collected the amount of 
fodder collected from government forest was estimated based on the figures per 
1000 distribution of quantity of fodder collected during by source. Hence the amount 
obtained was multiplied by the average price of fodder (NSSO 1999) to obtain its 
monetary value.
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As far as grazing of livestock in government forest is concerned, the total number of 
livestock grazing in Himachal Pradesh forest is obtained from the state forest 
department records. The amount of fodder grazed from forest was based on the 
estimate that the proportion of fodder receipt from forest in the form of cut grass 
accounts only 9 percent while the quantity consumed in the form of grazing accounts 
43 percent in total fodder receipt, (Singh and Sikka 1999). The amount of fodder in 
tonnes grazed from state forest so obtained was multiplied by the average price of 
fodder to obtain its monetary value.

As per as the  Madhya Pradesh state forest department survey about 35562.4 
 sq.km. of state forest area is under heavy grazing pressure. According to Singh 

 
(1994) the average dry grass yield from forest and grassland varies from 2.0 to 1.5 
tonnes per hectare per year. As the area concerned for grazing is under heavy 
pressure the average yield or fodder grazed form forest was taken as 2 
tonnes/hectare/ year. Hence the amount of fodder or grass grazed in form of dry 
fodder from the state forest was estimated. This amount of fodder in tonnes grazed 
from state forest was multiplied by the average price of fodder to obtain its monetary 
value. 

(iii) Minor Forest Produce (MFPs)
Himachal Pradesh
The various Minor Forest Produce (MFPs) extracted or exploited from state forest as 
per as the state forest department records are resin, grasses, medicinal herbs, 
bamboo and other minor forest produce. The records for resin, bhabbar grasss, 
bamboo is available with the department in physical and monetary terms. Regarding 
exploitation of medicinal herbs from the state forest there is no database on the total 
available resource and total extracted volume annually. Local villagers have 
customary rights for collection of medicinal plants from local forest, and they most of 
them sell to middlemen, to be exported outside the state forest. 42 medicinal plant 
species have been listed by state Government for which export permit fee is to be 
levied (Kumar and Sharma 2003). Under the export permit provision the state 
government only charges the royalty on the quantity of herbs exported outside the 
state. The data regarding the quantity of medicinal plants collected and exported 
outside the state and the royalty and permit fee charged in lieu of that are readily 
available with the state forest department. No physical estimate regarding medicinal 
herbs consumed locally is given in, but only monetary estimate of that is given in the 
state forest department records. Also there is no data regarding the extent of 
medicinal herbs exported illegally from the state.

So in order to examine the actual market value of medicinal herbs based on the 
royalty or permit value collected, the cost function was estimated across 41 
medicinal herbs for which the royalty value collected by the state government and the 
market price for the year 1996 is available. The estimated equation is 
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Y= f (X) + Ui
Where Y= Permit value or royalty rate

           X= Market rate 
           Ui = Error term

Estimates are carried out with linear formulations using the ordinary least square 
method. The explanatory power of the equation is 54.68 percent, and is significant at 
1 percent level.

Based on the equation the market value of the herbs exported was estimated. In 
addition the state forest department has estimated the value of Medicinal herbs 
collected and consumed locally to be worth Rs. 7 Crore. 

Madhya Pradesh
The records pertaining to collection and trade of nationalized MFPs are available 
with the state forest department. Information regarding the other non nationalized 
MFPs and medicinal herbs are not available, but the state Minor forest produce 
federation have the estimate of annual potential availability of few important 
medicinal herbs and the other non nationalized MFPs in the state in wild. The values 
of these were estimated based on the local supply price by the cultivators

(iv)  Ecotourism/ Recreational Benefits
Himachal Pradesh
Physical accounts for tourism are relatively easy to compile but valuation of tourism 
poses a greater challenge. Tourism is not a distinct industry but it cuts across a range 
of industries. The only tourism services that are directly recorded in forestry 
accounts are entrance fees to the national parks, sanctuaries, reserves etc.  
However entrance fees are often not related to the cost of providing the ecotourism 
services, and are highly subsidized and therefore cannot be taken as the value of 
tourism. Thus it is very difficult to estimate the value of tourism and to determine that 
what portion of the output is dependent of forest ecosystem. However there are host 
of methodologies used for valuation of recreational benefits provided by forest 
ecosystem, such as hedonic pricing, travel cost method, and contingent valuation 
method.

In this study estimation of tourism value from forest ecosystem for the state of 
Himachal Pradesh is based on a tourist economics survey. (DES 2002) by the 
Department of Economics and Statistics (DES), conducted in June 2000. The survey 
was conducted at 35 tourist places in 357 selected tourist hotels across Himachal 
Pradesh. Survey was conducted for 1,939 tourist parties consisting of 6182 tourists 
(5927 Indian and  255 Foreign tourists).

In the said survey tourist were asked to state their source of attraction to visit 
Himachal Pradesh. The sources of attraction stated by tourists were natural beauty 
climate, peaceful atmosphere, less expensive, publicity and others. So for this study 
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it has been assumed that the natural beauty of the state is mainly due to forest 
ecosystem, and this assumption was validated during our primary survey of tourist 
parties in Himachal Pradesh at various locations. So out of total Indian tourist and 
foreigner tourist visiting Himachal Pradesh the number of tourist with natural beauty 
as source of attraction were estimated. This was multiplied by the average 
expenditure incurred by the tourist during their stay in Himachal Pradesh to obtain 
the value of tourism dependent on forest ecosystem, or the recreational benefit 
provided by forest ecosystem to the state economy.

Madhya Pradesh
A primary study was carried out for estimation of consumer surplus or recreational 
value of Pench Tiger reserve, Seoni District of the state. The consumer surplus was 
estimated based on Individual travel cost method. The consumer surplus per visit so 
estimated  was multiplied by the total number of visitors to various National Parks, 
Sanctuaries of the state during the year to obtain the total recreational/ ecotourism 
services provided by the forest ecosystem in the state

E. Environmental Services Account
Forest accounts include three environmental services as defined in SNA:
v Carbon storage
v Biodiversity preservation
v Protective services

Carbon storage is compiled in almost all forest accounts as it can be fairly easily 
estimated and there is reasonable consensus about valuation. It is not possible to 
measure biodiversity conservation services directly, so the bio-prospecting value for 
forests had been adopted as a proxy value for biodiversity. 

(v) Carbon Accounting
According to Kurz et al. (1992), the forest ecosystems include two carbon pools: 
biomass and soils. The biomass carbon represents all living tree and plant biomass; 
the soil carbon pool includes detritus, forest floor, coarse woody debris, soil organic 
matters and peat land accumulation. The carbon pools are created by interacting 
processes that can influence each other and are affected by the same factors, 
although maybe in different ways. 

Disturbances such as fires, harvesting or pests affect the carbon content of stand 
components both during the disturbance and sometime after. Fire, for example, 
transfers carbon from biomass to soil carbon pools and rapidly releases some 
carbon in the atmosphere as carbon dioxide; harvesting  removes  a portion of the 
biomass from  the  forest  to  the forest product sector and also transfers some 
carbon to the detritus components of soil carbon pools; and the impacts of pests, 
depending on the severity, can merely reduce the carbon  accumulation (low or 
moderate pest damage)  or  can  lead  to  a  carbon release to the atmosphere 
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through tree mortality and subsequent decomposition (more severe or repeated 
pest).

The basic data sets required for computation of carbon stocks in forests are that of 
growing stocks, preferably species wise. This is because calculation of forest 
biomass involves stem densities, which differ with species. Stand-alone biomass 
calculations itself respond to international reporting requirements for the climate 
convention and the Kyoto Protocol, as well as for development planning for the 
country.

a. Methodology for Carbon Accounting: For estimations of biomass and carbon, 
the project relies on the methodological framework developed by the IPCC and 
documented in the Good Practice Guidance for Land Use, Land Use Change 
and Forestry (GPG) that was published by International Panel on Climate 
Change (IPCC) during 2004. The methods described here and some of the 
default conversion factors for biomass and carbon used in the calculation is all 
based on the Good Practice Guidance.

Growing stock for the entire recorded area of the state (Density wise and major 
forest strata wise) were assessed using information available from the 
vegetation maps, thematic maps and ground forest inventory done by Forest 
Survey of India. The species wise growing stock was obtained by multiplication of 
the total growing stock (FSI 2005) in the recorded forest area of the state with 
corresponding weights of the forest strata. The percentage of area under 
different strata is used as weights.

b. Estimation of biomass stock: for biomass calculation, irrespective of whether 
for above-ground biomass, below-ground biomass or dead wood biomass, there 
is a choice between the following different methods:

1. If national biomass functions and/or country-specific values of wood density 
(WD), biomass expansion factors (BEF) and root-shoot biomass ratio (R) are 
available, using these should be the first choice.

2. If country-specific biomass functions or values of any or all of WD, BEF and R are 
not available, regional or sub-regional functions or conversion factors should be 
used whenever available.

3. If either country-specific, nor regional or sub-regional functions or values of WD, 
BEF and/or R are available, then the default values provided by the IPCC-GPG 
should be used.

If national biomass data are available directly from recent forest inventories, the 
data should be documented in the country report, but since it is seldom the case 
in India, IPCC-GPG is being word for estimating carbon sequestration value of 
fores.
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When biomass is estimated based on growing stock data, countries should 
document the conversion factors used (WD, BEF, R), but the calculations can be 
simplified by using the estimated growing stock for the reference years.

c. Calculation of living biomass with general formulas and conversion 
factors

As there was no specific biomass functions were available, the following general 
formulas were used for calculating biomass from growing stock figures:
⇒ SB = GS × WD (1)

⇒ AGB = SB × BEF (2)

⇒ BGB = AGB × R (3)
Where

⇒ SB = Stem biomass (tonnes)

⇒ GS = Growing stock (volume) over bark (m3)

⇒ WD = Wood Density (Dry weight / green volume expressed in tonnes/m3)

⇒ AGB = Above-ground biomass (tones)

⇒ BGB = Below-ground biomass (tonnes)

⇒ BEF = Biomass expansion factor (Above ground biomass / stem biomass)

⇒ R = Root-shoot ratio (Below-ground biomass / Above-ground biomass)

The starting point for the calculations was the list of growing stock (volume over bark) 
for individual species/species groups, based on the recent forest inventory 
Published by FSI. 

The first step is to calculate the stem biomass. This is done by applying species-wise 
wood densities. Since national or local data on wood densities are available only for 
some species, default wood densities were used for some species according to 
IPCC-GPG.

The second step is to calculate above-ground biomass. This is done by multiplying 
stem biomass with a biomass expansion factor (BEF). Default biomass expansion 
factors according to IPCC-GPG, were used in the case of species, for whom the data 
on BEF were not available.

The below-ground biomass was estimated by, multiplying the above-ground 
biomass by the root-shoot ratio. No national or local data on root-shoot ratios were 
available for some species, the default root-shoot ratios according to IPCC-GPG 
were used in such cases.

d. Estimation of Carbon Storage/ Sink Carbon stock for the state of Himachal 
Pradesh
Like biomass stock, was estimated using the methodological framework 
provided by the IPCC Good Practice Guidance. The calculation of carbon stock 
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is based directly on the biomass data. Since national or regional data on carbon 
content of living biomass are not available, the carbon stock is calculated by 
multiplying the IPCC-GPG default value for carbon content of living biomass 
(50%) with the above- ground biomass and below-ground biomass respectively. 

e. Estimation of Annual Carbon Flux/ Sequestration: Carbon sequestration 
refers to the removal of CO currently in the atmosphere, i.e. mitigation of past 2 

emissions. For annual carbon sequestration estimation first the aboveground  

annual increment in volume (estimated species wise in asset accounting) was    

converted to total annual increment in volume both above ground and 
belowground as it was donein stock accounting. Then the total annual increment  

in volume was estimated by adding to this the afforested volume and annual 
regenerated volume. The belowground volume was not considered for 
regenerated volume, afforested volume as the annual increment in belowground 
mass is insignificant in case of new planted trees and regenerates. Then the total 
leakages in volume due to timber harvest, fuel-wood harvest, forest fire, insect 
mortality, diversion and encroachment of forest land( as estimated in asset 
accounts) was deducted from the total annual increment in volume to obtain the  
net annual increment in volume. The belowground volume was not considered in 
case of leakages as mostly the belowground volume remains in the forestland 
after harvesting/ insect damage, forest fire.

The net annual increment in volume was then multiplied by the respective basic 
density to obtain the net biomass increment annually (species wise). Then the 
annual carbon sequestered is calculated by multiplying the IPCC-GPG default 
value for carbon content of living biomass (50%) with the net annual biomass 
increment.

It is to be noted that from the stand point of accounting the change in carbon 
stock is the release of carbon due to leakages in the accounting year from 
forestland irrespective of that the carbon harvested in the current year are not 
released in the accounting year (as carbon may remain bind in forest products for 
many years depending on the end product).

f. Valuation: The cost based approach is based on actual costs incurred to 
sequester carbon in terms of afforestation costs, costs of artificial regeneration, 
costs of protection for natural regeneration etc. Value computations based on 
these costs usually result in much higher carbon values than the market based 
approaches. Market based approaches which has been used in this study are 
based on prices prevalent in international markets of carbon credits and trade. 
These values are more realistic and dynamic in nature and are more consistent 
with accounting procedures. 

We have used the current market prices in India for sequestered carbon to value 
the carbon stock and sequestration. For this first the stock and sequestered 
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carbon was converted in terms of carbon dioxide by multiplying it with 3.67; as (1 
tonne of carbon = 3.67 tonnes of carbon dioxide). Then the value so obtained was 
multiplied with the current market rate to obtain the total value of carbon stock 
and sequestered carbon of Himachal Pradesh Forest.

g. Adjustment of the Domestic Product: The value of the net carbon 
sequestered in the forests was adjusted to the State Gross Domestic Product. 
Since deforestation or diversion of forest land is a loss of carbon sequestration.

(vi) Bio-prospecting: A proxy for value of Biodiversity Preservation 
The value of bio prospecting in a particular type of forests indicates the potential 
value of drugs that can be obtained from the bio-diversity present in such forests. 
Option value can be conceptualized similar to an insurance premium paid to ensure 
the supply of an asset, the availability of which otherwise would be uncertain. The 
value of bio-prospecting is estimated by the following methodology.

Actual value approach: The ratio of total identified medicinal plant species of India 
to the total identified plant species of India was taken as the coefficient of probability 
that the bio-diversity supported by that land will yield successful drug. Then the total 
number  of plant species actively used in manufacture of drugs and other herbal 
products for India, and their contribution to the gross state domestic product (GSDP) 
was found out from the Medicinal Plant Board of India (NMPB). According to NMPB 
the total contribution of herbal plants in the India's GDP is currently to the extent of 
Rs. 4,446 Crores (Rs.4000 crores from domestic + Rs.446 crores from exports). 
Currently about 500 herbal plant species are actively used in manufacture of drugs 
(NMPB) and other herbal products in India. Based on these data, the average value 
addition of medicinal plants actively used in the manufacture of drugs was 
calculated.

This average value when multiplied by the total number of medicinal plant species 
found in India and the coefficient of probability, gives the total value of bio-
prospecting of the country.

The respective value for each state was computed by multiplying total value of bio-
prospecting for the country with the proportion of number of medicinal plant species 
to the total number of plant species found in the state.

F. Expenditure Account for forestry management and operations
The forest resource account related to expenditure for forestry management and 
protection differs from other environmental services accounts the state that it does 
not add any new information to the national accounts but reorganizes expenditures in 
the conventional national accounts that are closely related to the protection and 
management of forest. In this category, environmental protection and resource 
management expenditure accounts identify expenditures undertaken by public, 
household and private sectors to manage resources and protect the environment. 
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These are already included in the national accounts but are not made explicit 
because they are combined with all the other expenditures of these institutions. The 
purpose of this part of the resource account is to make those expenditures explicit. 
Forestry accounts include forest management expenditures by government, 
environmental protection expenditures by public and the private sectors, as well as 
user fees and taxes paid by forest users to the government.

Environmental protection expenditures related to forests include fire protection, 
afforestation, the improvement of forest soils and protection of wild flora and fauna 
and so forth. As sustainable management of forest is increasingly becoming a 
current practice, forest environmental protection expenditure also covers those 
actual extra costs that correspond to the sustainable use of forest and all 
expenditures related to forest protection, monitoring and inventory.

G. Deforestation, Depletion and Forest Degradation Accounts
FRA according to SEEA has a separate category for depletion, which includes only 
those losses of wooded land and timber that are due to economic activity. Depletion 
of timber includes felling that exceed net natural growth, but does not include loss of 
timber due to storms or fires. Depletion of forestland would refer to a permanent 
change in land use due to economic activity such as land use conversion for 
agriculture. If forest land is degraded to the point where it no longer meets the 
definition of forested land (tree cover falls below 10%) then the land is reclassified.

The revised SEEA-2003 proposes a concept of depletion cost more consistent with 
economic depreciation i.e., the change in asset value from one period to the next. 
Calculation of the cost of degradation relies on good data linking, the physical status 
of a forest and the services it provides.

The exercise would not have been of much value if we could not have derived useful 
macro-economic indicators, or adjust the old indicators, from these accounts. Hence 
a robust theoretical framework was needed to measure and adjust the wealth of the 
state, keeping in mind an expanded asset boundary. The Jeffrey Vincent (1998) 
conceptual framework is proposed to be adopted for adjustments of macroeconomic 
indicators. 

The conceptual framework that has been adopted for the purpose of adjustment of 
macroeconomic indicators (adjustment of the National accounts for the true 
contribution of the forestry sector) is that of Jeffrey Vincent (Vincent, Development 
Discussion Papers, 1998). The salient points of the model are:

� Adjustments to GDP 
1. Upward adjustment for the household consumption of non-market, non-timber 

products and forest amenities.

2. No adjustments for the production externalities, which imply reallocation of 
sectoral value added within GDP.
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� Adjustments for household consumption of non-market goods carry  over to 
NDP
NDP, further, must be adjusted for net depreciation of timber stock, carbon stock, 
and land converted to other uses.
The conventional GDP in Vincent's model is expressed by the term
Y= P  (Q +I +I ) Q C Q F

Where P  is prices in the economy, Q  is consumption by the rest of the economy, I  Q C Q

and I  being investment in the rest of the economy and forestry sector respectively.F

The non-market values to be adjusted to the GDP can be expressed in Vincent's 
model by the term:
U Z +U F N N F

Where 
U = Marginal utility of NTFP (non-marketed)N

U = Marginal utility of forest amenities (forest land)F

Z = Quantity/Volume of NTFP generated /produced/collectedN

F= Forest amenities / forest land
The U Z  term is equal to wage rate (w) times labor inputs (L ) when access to the N N N

forest is free (i.e. it earns no rent).
The net depreciation of natural capital to be adjusted against NDP is expressed by 
the following term: 
λ Z - Z +λ  [g (.)-Z ]+λ  [C -{g (.)-Z }]A D F D S W C ROW W

Where:
� λ Z -λ Z reflects the impact of deforestation, where λ- Z is the depreciation of A D F D F D  

forestland due to deforestation and λ Z is the capital value of land in its new use.A D   

The term λ is the shadow price of forestland which equals the difference between F   

the value of agricultural land (λ ) and the cost of land conversion (P ). The A D

assumption is that the land markets are perfectly efficient; otherwise the formulas 
tend to be more complex. 

The shadow price of timber stock λ equals marginal net price (stumpage value) S 

adjusted for marginal carbon sequestration value: the marginal value of logs as a 
production unit minus the sum of logging costs and the damage caused by CO  2

released due to logging.

F F F
� g(.) = g( L ,K ,Q ,S,F,P) = is the term  for growth/growing stock which is a function of 

factors such as labor and capital  used in forestry etc. 

� g(.) - Z = growth minus harvestW 

� C = net carbon emissions from the rest of the worldROW 

 (g(.) - Z ) = net carbon sequestration W

The sectoral value added shows overestimation in Vincent's model for the industrial 
and agricultural sector and an equivalent under-estimation in the forest 
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management sector. The adjusted value added in industry should be the 
conventional value added minus a certain term denoting the value of pollution 
disposal services of the forests (equal to the cost of pollution damage to forests).The 
adjusted value added for agriculture includes a deduction for the environmental 
services provided by the forests.

Based on the theoretical underpinnings of forest resource accounting, we need to 
identify variables which will be best representative of the parameters described 
below and which can realistically computed using the existing data sets:

⇒ g(.)= Growing stock =

⇒ g(.) - Z = growth minus harvest =W 

⇒ (g(.) - Z ) = net carbon sequestration=W

⇒ λ =shadow price of forestland =the difference between the value of F 

agricultural land    (λ ) and the cost of land conversion (P )A D

⇒ (P ) =cost of land conversionD

⇒ λ shadow price of timber stock =marginal net price (stumpage value) S =

adjusted for marginal carbon sequestration value
⇒ Stumpage value of timber =

⇒ Damage by CO  released due to logging =2

⇒ (w) Wage rate = rates of collection given to labour=
⇒ (L ) Labor inputs =N

⇒ U = Marginal utility of NTFP (non-marketed) =N

⇒ U = Marginal utility of forest amenities (forest land) =F

⇒ Z = Quantity/Volume of NTFP generated /produced/collected =N

⇒ F= Area of forest land/ total level of forest amenities =
⇒ P = Price in the rest of the economy/ price level in the economy.Q 

Secondary data has been used to reflect the overall status of the state based on the 
above methodologies and specific case studies have been conducted to test the 
methodologies at the ground level.
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OVERVIEW OF NATURAL 

RESOURCES OF HIMACHAL PRADESH

5.1 An Overview of Land Resources in Himachal Pradesh

(i) Agriculture and ancillary activities: Agriculture is the main occupation of the People of 
Himachal Pradesh and has an important place in the economy of the State. It provides direct 
employment to about 71% of the total worker's of the State.  About 22.0% of the total GSDP 
comes from agriculture and other allied activities (Economic Survey, DES, HP 2002-03).  
According to agricultural census 1995-96, out of the total geographical area 55.67 lakh 
hectares, the area of operational holdings is about 9.99 lakh hectares, and operated by 8.63 
lakh farmers.

The average holding size is about to 1.2 hectare. About 80% of the total cultivated area in the 
state is rain-fed. The land use pattern for the state is as follows:

Table 5.1 Land Use Pattern in Himachal Pradesh Year 2000-01

Area in Sq. km

Forest land 10930.5

Misc. tree crops and groves 560.8

Permanent pastures and other grazing lands 15290.3

Culturable waste land 1240.5

Land put to non agricultural uses 3130.7

Barren and un-culturable land 8070.2

Current fallows 540.2

Other fallows 130.5

Net area sown 5540.6

Total Geographical area by village records 45470.3

Source: Commissioner of Land Records, HP 2001

CHAPTER-5
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Figure 5.1 Land Use pattern in Himachal Pradesh

Table 5.2 Contribution of various sectors to the SDP of Himachal Pradesh

Source: Commissioner of Land Records, HP, 2001

The economy of Himachal Pradesh is dependent upon agriculture and its allied activities 
and any fluctuation in agricultural production affects the growth rate considerably. The 
economy has shown a shift from agriculture sector to industries and services as the 
percentage contribution of agriculture and allied sectors in total State Domestic Product 
has declined from 55.5% in 1967-68 to 26.5 percent in 1990-91 and 22.0% in 2001-02.

Item 1993-94 1996-97 1999-00 2000-01

1. Gross value of output 155407 171372 167735 184314

1.1 Agriculture 74297 84596 95685 89015

1.2 Horticulture 22542 25211 7741 29489

1.3 Livestock 58568 61565 64309 65810

2. Inputs 36715 46544 44845 45324

3.Gross Value Added (3.1+3.2-3.3) 118702 124837 119040 134452

3.1 Agriculture & allied activities 118692 124828 122890 138990

3.2 Govt. Irrigation system 10 9 12 23

3.3 Less FISIM 3862 4561

4.Less  consumption of fixed capital 3225 3638 3917 4194

5. Net Value Added (3-4) 115477 121199 115123 130258

Source: Economic Survey 2002-03: DES Himachal Pradesh
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The declining share of agriculture sector however did not affect the importance of this sector 
in the state economy. The growth of economy is still being determined by trend in 
agricultural production as it has a significant share in the total domestic product and has 
overall impact on other sectors via input, linkages, employment and trade etc. The region is 
suitable for cultivation of ancillary horticulture produce like flowers, mushroom, honey and 
hoops etc. and growing of off season vegetable has also picked up in the state.

There are limits of increasing production through expansion of cultivated land. Like the 
whole country, Himachal too has almost reached a plateau in so far as cultivated land is 
concerned. Due to an increasing shift towards commercial crops the area under food grains 
is gradually decreasing as the area which in 1990-91 was 874.2 thousand hectares 
declined to 817.2 thousand hectares in 2001-02 whereas the food grain production has 
risen from 1433.3 (thousand tonnes) in 1990-91 to 1598.9 (thousand tonnes) in 2001-02 
respectively.   

The topographical variations and altitudinal differences coupled with fertile, deep and well-
drained soils of the State favour the cultivation of temperate to subtropical fruits. The 
particular suitability of Himachal has resulted in shifting of land use pattern from agriculture 
to fruit crops in the past few decades. The area under fruits, which was 792 hectares in 

Map 5.1 Forest  Spread in Himachal Pradesh

Source : SFR 2003
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1950-51 with total production of 1200 tonnes increased to 223035 hectares (tentative) 
during 2001-02 with total fruit production of 4.60 lakh tonnes.  To bring diversification in the 
horticulture industry a total area of 202 hectares has been brought under flower cultivation. 
Ancillary activities like mushroom and bee keeping are also been promoted, and 3236.40 
tonnes of mushroom and 963.82 tonnes of honey has been produced for the year 2002-03.  

(ii) Fishery: Himachal Pradesh is blessed with vast and variegated fishery resources in 
the shape of networks of Rivers, streams, tributaries, sprawling reservoirs, natural 
lakes and ponds etc. About 12500 Fisherman families in the state depend directly or 
indirectly on this occupation for their livelihood. During 2002-03 the cumulative fish 
production was the level of 7244 tonnes valued at Rs. 3205.47 from the state's 
various reservoirs. The total fish seed production of the state during the year reached 
16.37 million tonnes. A record production of 21 tonnes of rainbow trout valuing Rs. 
31.5 Lakh was also achieved from the departmental and private farms during the 
year.          

Although the state's economy has shown a shift towards Industries and services, 
but still the primary sector has a major contribution to the state domestic product. 
The agriculture & animal husbandry forms ¾th of the SDP contributed by primary 
sector 

Figure 5.2: Contribution Primary Sector

Source: State Statistical Abstract of Himachal Pradesh, Directorate of Economic and 
Statistics 2002-03 HP
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(iii) Industries: Himachal Pradesh comprises of diverse terrain ranges from plain to the 
mountains and has varied climatic zones. This diversity has endowed with very rich 
natural resources. With diverse agro-climatic conditions and geographical features, 
Agriculture, Horticulture, Floriculture, Sericulture, Forestry, Tea Plantation, Hydro 
power generation and tourism are comparatively better developed. There has been 
very significant development in the field of Industrial development. Today in the State 
there are nearly 196 medium and large-scale units and about 30,176 small-scale 
units with an investment of about 3087 Crores rupees generating employment for 
about 1.60 lakh people.

(iv) Urban Areas: According to the census 2001 there are 57 towns in the state. To 
provide civic amenities these areas are placed under the different local bodies. There 
are 53 urban local bodies, besides 7 cantonment boards are also functioning in the 
state as on March 2003. The extent of urban areas, according to town and country 
planning department (TCPD) HP, has increased from 212.48 sq. km in 1981 to 
275.32 sq. km in 2001. These are the change in only planning areas as approved by 
the TCPD but the actual urban sprawl has been much more over all these years.

(v) Infrastructure: In the absence of any other suitable and viable modes of 
communication like railways and waterways, roads play a vital role in boosting the 
economy of the hilly state. Starting almost from a scratch the state government has 
constructed 27,737 Kms. (figures include national highways also) of motorable roads 
inclusive of jeep able track till December 2002 (PWD, HP). In addition to this the state 
has two narrow gauge railway lines (209 km) and one broad gauge railway line (16 km.).

5.2 An Overview of Forest Resources in Himachal Pradesh

The Forests of Himachal Pradesh known for their grandeur and majesty are like a green 
pearl in the Himalayan crown. This life supporting systems are presently under great stress 
due to impact of modern civilization, economic development and growth in human and 
cattle population. Endowed with natural beauty, this Himalayan State has a geographic area 
of 55,673 sq.km. (1.7 percent of country's geographic area). The human population of the 
state is 6.08 million, of which 54.8 million is rural and 6 million is urban (Census 2001). Many 
large rivers (the Chenab, the Ravi, the Beas, the Sutlej and the Yamuna) flow through the 
state having a relatively thin population density of 109 people per sq. km. According to 
Livestock Census 1992, the total livestock population of the state is 5.11 million (DES 2002-
03) which is 1.1 percent of country's total livestock population. The state ranks 5th among all 
the states and Union Territories in respect of percentage of area recorded as forest area and 

 
the total recorded forest area is 37,033 sq.km.as per records of the Forest Department.

However as per FSI Report 2001, the total forest cover is 12,521 sq.km., out of which 10, 
429 sq.km. is dense forest, 3,931 sq.km. is open forest and 397 sq.km. is tree cover. In 
addition to these it has scrub cover of 3,087 sq.km. The state at present has 2 national parks 

2
and 32 wildlife sanctuaries covering about 7103.4 Km  of area. The per capita forest cover 
availability is 0.24 hectares
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According to latest Forest Department Statistics, HP, 2004, legally defined forests are 
classified into the following categories:

Table 5.3 Legal Classification of Forests

Legal Status of Forest Area (sq.km. ) Percentage

1. Reserved Forests 1896 5.1

2. Demarcated Protected Forests 11400 30.8

3. Un-demarcated Protected Forests 21643 58.4

4. Unclassed Forests 977 2.7

Legal Status of Forest Area (sq.km.) Percentage

5. Others (managed by Forest Department 369 1.0

6. Not managed by Forest Department. 748 2.0

Total 37033 100

The forests of the State have been classified on an ecological basis as laid down by 
Champion and Seth, and can be broadly classified into Coniferous Forests and broad-
leaved Forests. Distribution of various species follows fairly regular altitudinal stratification. 
The vegetation varies from Dry Scrub Forests at lower altitudes to Alpine Pastures at higher 
altitudes. 

In between these two extremes, distinct vegetational zones of Mixed Deciduous Forests, 
Bamboo, Chil, Oaks, Deodar, Kail, Fir and Spruce, are found. The richness and diversity of 
our flora can be gauged from the fact that, out of total 45,000 species found in the country as 
many as 3,295 species (7.32%) are reported in the State. More than 95% of the species are 
endemic to Himachal Pradesh and characteristic of Western Himalayan flora, while about 
5% (150 species) are exotic, introduced over the last 150 years.
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The state's forest can be ecologically classified as follows:

Figure 5.3: Area under Different Forest Types

At present the forests are not being looked as a source of revenue and sustained supply of 
raw material. Rather, the emphasis now is on protection and conservation of forests, 
environment and wild life. The removals from forests are, therefore, limited to removal of 
dead, diseased, decaying trees and salvage lots and removals for meeting the bonafide 
requirements of the local people. Due to ban on commercial green felling the harvesting of 
the forest resources has gone down below the prescribed limit. According to Prof. P.C. 
Dhumal, Reference forest resources of the state is worth Rs. 1,00,000 Crore, and if 
harvested according to prescribed silvicultural systems, could generate revenue worth Rs. 
300 Crore annually to the state Exchequer. The State Forest Corporation entrusted with 
responsibility of harvesting the forest lots, also could not achieve its target annually, due to 
various administrative reasons.  The total volume of timber removed from the state's forest 
has considerably fallen, while it was 5623844 cub.mt. in (1980-90), whereas it was 3573632 
cub.mt. in the last decade (1990-99). 

Table 5.4 Species Wise Area, Growing Stock and Yield of Important Species 

(2000-01)

Name of species Forest Growing stock Annual yield
area (sq.km.) (`000cub.mt) (`00cub.mt) prescribed

by volume

Deodar 854 15219 1255

Kail 744 12964 1122

Chil 1336 12080 993

Fir/ Spruce 1167 38700 2316
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Sal 183 2563 190

Moru oak 35 604 Not prescribed

Kharsu 129 3476 21

Ban oak 441 6439 152

Mapple Not applicable 392 12

Horsechestnut Not applicable 50 2

Walnut Not applicable 156 2

Bird cherry Not applicable 41 Not prescribed

Broad leaved sps. 247 2578 55

Total 5136 95262 6120
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Source: Himachal Pradesh Forest Department 2004

Table 5.5 Out-turn and value of Major and Minor forest produce

1992-93 391.0 6,892 54,322 1,381 24,635

1993-94 371.2 31,302 74,514 1,628 78,007

1994-95 449.7 1,701 62,153 916 78,342

1995-96 425.8 2,191 62,644 908 61,703

1996-97 452..6 3,389 53,818 2,148 66,228

1997-98 461.3 1,085 64,807 818 69,897

1998-99 355.4 515 53,739 1,933 89,936

1999-00 312.4 1,147 49,024 1,046 72,824

2000-01 342.0 2,756 47,504 1,362 73,775

2001-02 371.6 6,994 48,806 651 78,836

2002-03 376.3 4953 55,659 412 105706

Source: Forest Dept., HP 2004 (* Firewood extracted / collected includes charcoal also)

The out turn of MFPS this was worth Rs.125, 255,000 in 1995-96, whereas in 1999-00 it 
was worth Rs. 122,894,000.

Year

Major produce Minor produce (Value in'000 Rs.)

Timber standing 
Volume'000 cu. 

meters

Fuel* 
tonnes

resin
Fodder 

and 
grazing

Other 
produce
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LAND RESOURCE 

ACCOUNTING (LRA) OF HIMACHAL PRADESH 

A. Physical Asset Accounts

6.1. Land Resources 
According to the Surveyor General of India, the total geographical area of Himachal 
Pradesh is 55,673 sq.km. However, according to the village papers, the reported area  
which had been surveyed till 2001-02 are just about 45,000 sq.km. This leaves about 19 Per 
cent of the total geographical area still unsurveyed, major part of which falls into the districts 
of Kinnaur and Kullu. Forests cover about 24 percent of the total area of the State, as per as 
the records of Directorate of Land records are concerned. There is lot of data discrepancy as 
per as the extent of forest area is concerned. According to the State Forest Department 
figures the extent of forest area in the state is about 65 percent of the total geographical area 
of the state, which contains approximately about 2 percent of forest which is not under the 
direct control of the state forest department. There may be various reasons for this wide data 
discrepancy between the Directorate of Land records and the forest department.  

Table 6.1 Land Use Pattern Himachal Pradesh

Land Use Pattern In thousand Hectares 

1998-99 1999-00 2000-01

Total geographical area 5567.3 5567.3 5567.3

Reporting area 4530.2 4531.8 4547.3

Forest ( According to village papers) 1092.4 1094.2 1093.5

Barren and unculturable land 905.8 856.9 807.2

Land put to non agricultural  uses 233.1 302.2 313.7

Culturable waste land 107.4 119.4 124.5

Permanent pastures and grazing land 1491 1471.5 1529.2

Miscellaneous tree crops and grooves 67 64.2 56.8

Current fallow 56.9 56.2 54.2

Other fallow 27.6 15.7 13.5

Net area sown 549.4 551.5 554.6

Area sown more than once 420.7 405.3 392.9

Total cropped area 970.1 956.8 947.5

Source: Directorate of Land records, Govt. of Himachal Pradesh

CHAPTER-6
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One may be the difference in coverage that the Directorate of Land records figures are only 

for the surveyed area but the forest department figures are for the whole geographical area. 

But still if the area under forest and the extent of unsurveyed area for the state are clubbed 

together then also there is difference of about 16,000 sq.km.

 
Year wise (1998-99-2001) details regarding extent of  forests, barren and unculturable 

land, land put to non-agricultural use, culturable waste, permanent pastures and other 

grazing land, land under tree crops and groves not included in area sown, current fallows, 

other fallow land, net area sown, as per as the Directorate of Land records figures are given 

in Table 6.1

There is not much change in the extent of forest land, during the reporting period. As per as 

the revenue figures the area under forest accounts for approximately 24 per cent of the total 

reporting area. The area under barren and unculturable land (mountains and deserts etc.) 

accounts for approximately 18-19 Per cent of the total reporting area. During 1998-99 the 

huge increase is due to commencement of settlement operations and during the following 

years, there is decrease due to actual figures taking their own shape. The extent of land put 

to non agricultural uses (Buildings, roads, railways, rivers and canals) was about 5.14 per 

cent in the year 1998-99 which increased to about 6.89 per cent of the total reporting area in 

the year 2000-01.

The land under culturable waste land (area which are available for cultivation and whether 

taken up for cultivation or abandoned after few years) forms about 2.5 per cent of the total 

reporting area. The land under permanent pastures and grazing land forms the largest 

chunk of the reporting area and is about 32-33 per cent of the reporting area during the 

reporting period. Land under miscellaneous tree crops and groves are areas apart from net 

area sown put to some agricultural uses which are about one per cent of the reporting area.

Current fallow forms about one Per cent of the reporting area. The extent of area under other 

fallow (lying fallow for more than 1 year but not than 5 years) is about 0.5 per cent of the 

reporting area. The land may be kept fallow due to poverty of cultivator, lack of irrigation 

facilities, and other economic reasons. The extent of net area sown is about 12 per cent of 

the reporting area. 

Cropping intensity or the index of intensive cultivation and is about 173-175 percent during 

the reporting years.

Based on the accounting of the land resources for the year 1999-00 and 2000-01 given in 

the table below, the extent of land under agriculture has decreased by about 13,000 

hectares. The opening area for the year 1999-00 was 6, 07,700 hectares, has decreased to 

5, 94,500 at the end of the year 2000-01.
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Table 6.2 Core Account Himachal Pradesh

Land Resource (Core) Account In thousand Hectares

1999-00 2000-01

Opening area 607.7 608.8

New areas for agriculture -1.8 0.7

Land use conversion 2.1 -12.1

Other volume changes -0.1 -2.9

Adjustment -0.9 0

Closing area 607.9 594.5

The changes in the physical extent of agricultural area may be attributed to forest, land use 
conversion, and other volume changes.

(i) New areas for agriculture: Results for the year 1999-00 shows that during the year there 
was conversion of  1,800 hectares of  agricultural land to forest land, whereas in 2000-
01,  700 hectares of new  forest area were opened up for agriculture. 

(ii) Land use conversion: This includes the area not available for cultivation (Barren and 
uncultivable land and Land put to non agricultural uses); land under miscellaneous tree 
crops and groves and permanent pastures and other grazing land. During the 
accounting period there was net conversion of about 10, 0000 hectares of agricultural 
land. During the year 1999-00 2100 hectares of land which were not previously 
available for cultivation were taken up for cultivation during the year, but in 2000-01 
there was 12,100 hectares of land were converted to other uses. During these two years 
there was considerable increase in the extent of land put to non agricultural uses (about 
34.57%) and land under permanent pastures and grazing land (2.56%).

(iii) Other volume changes: overall there was not change in the extent of agricultural area 
due to other volume changes. But there was considerable decrease (51.8%) in the 
extent of other fallow during the accounting period. So lots of other fallow lands which 
were previously lying uncultivated were brought under cultivation during the accounting 
period.  But there was also increase (15.92%) in the extent of cultivable wasteland 
during the said period.

6.2 Soil Resources 
The extent of area under various erosion classes and the average rate of erosion for the 
whole state are given in the following table. According to NBSS & LUP about 52.5% of the 
state area is under various degree of degradation in the form of soil erosion. 



Erosion class Expected soil Mean Value Area Total soil Average Erosion
loss (Tonnes/ (Tonnes/ affected eroded rate (Tonnes/ 
Hectare/ Year) Hectare/ ( '000 ('000 Hectare/ Year) 

Year) Hectares) Tonnes/
Year)

Slight < 4 2.75 111 305.25 8.25

Slight moderate 4.1-5.5 4.8 0 0

Moderate 5.6-7.0 6.3 884 5569.2

Moderate severe 7.1-8.5 7.8 0 0

Severe 8.6-10.0 9.3 1867 17363.1

Very severe > 10 11 131 1441

Miscellaneous 0 0 0

Total 2993 24678.55
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Table 6.3 Extent of Area of Himachal Pradesh under Various Erosion Class

The total soil eroded from the affected area is 24678.55 '000' tonnes per year, and the 
average erosion rate is 8.25 tonnes/ hectare / year. The total soils so eroded are not 
permanently lost from the state land, but some are merely displaced and get deposited 
somewhere else. The actual extent of soil lost permanently in the form of sediment from the 
state are 39% (Dhruvnarayan and Ram Babu, 1983) of the total soil eroded. So the extent of 
annual permanent soil loss in the form of sediment is shown in the following table.

Table 6.4 Extent of Sediment and Nutrient loss in the state

Changes in Quality In Thousand Tonnes

1999-00 2000-01

Soil  eroded 5154.67 5033.60

Sediment lost 2010.32 1963.10
Nutrient Loss 

(Fertilizer equivalent ) 27.94 27.29

Nitrogen 0.74 0.72

Phosphorous 25.48 24.88

Potassium 1.72 1.68
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From the total sediment lost, the actual amount of nutrients (major/ fertilizer elements) lost 
was estimated on the basis of average nutrient loss for the country due to nutrient loss due 
to erosion. The actual loss of nutrients was about 1.39% (TERI 1998) of the amount of 
sediment lost.  The total amount of nutrient lost in the form of sediment was estimated to the 
extent of 27.94 '000' tonnes per year from the total annual sediment lost of 2030.32 '000' 
tonnes. 

The total nutrient lost was then converted in the terms of individual major nutrients based on 
the proportion estimated for individual major elements (N, P, and K) by TERI 1998. The total 
nutrient loss and the extent of loss of individual nutrients are shown in the table 6.4.

The loss in terms of nutrients was then converted in terms of commercial fertilizer for the 
individual nutrient based on the active nutrient contains of the respective fertilizer, which is 
shown in the table 6.5. In order to replenish the fertilizer losses, the actual application should 
be 4.34 times the every unit of fertilizer loss to take in to account the loss of applied fertilizer 
due to leaching and volatization. 

Table 6.5 Loss in Terms of Nutrient Replishment

Replishment In Thousand Tonnes In Thousand Tonnes

1999-00 2000-01

Urea 1.61 1.57

Phosphate 159.27 155.53

Potash 2.86 2.79

Taking into consideration leaching and volatization 

Urea 7.00 6.84

Phosphate 692.47 676.20

Potash 12.43 12.14

So the amount of fertilizer to be applied to replace the nutrients washed by erosion was 
estimated to be 711.91 and 695.18 ‘000' tonnes for the year 1999-00 and 2000-01 
respectively. The amount of individual fertilizer to be applied in terms of Urea, Phosphate 
and Potash are given in the table above for both the years.

6.3 Land use Account
The following table shows the cropping pattern, crop wise total production and productivity 
of the respective crops for both the year.
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Table 6.6 Cropping Pattern Himachal Pradesh

Crops 1998-99  1999-2000

  Area Production Yield Area Production Yield
000' '000 '000'tonnes/ '000' '000' '000'tonnes/
Hectares Tonnes hectare Hectares Tonnes hectare

Wheat 379.718 481267 370.58 583300 1.57

Maize 300.79 662282 299.9 681424 2.27

Rice 80.22 120365 1.50

Barley 25.90 32496 1.25

Ragi - -

Pulses 32.55 24316 0.50

Common millets 15.2 9818 0.64

Total food 
grains 824.51 14,51,793 1.76

Total fruits 57.72

Total 
vegetables 34.675 182543 (only

potatoes)

Other food 
crops 7.02 19,707

Total food 
crops 923.93 1654043

Total non 
food crops 32.83 9783

Total food and 
non food crops 956.77 1663826

Source: Directorate of Land Records, H.P. 2003

The major sources of irrigation in the state are wells, tube-wells, tanks, and kuhls. The 
percentage of net irrigated area of the state is about 20 percent of the net sown area. The 
scope for the increase in irrigated area is limited due to the hilly terrain of the state, but 
promising system such as water conservation through watershed schemes, drip and 
sprinkler irrigation and revival of traditional irrigation systems such as Kuhls will lessen the 
dependency of farmers on the rainfall. In addition to these there are lots of hydro projects 
under construction that will help towards increasing the extent of irrigated area.
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Table 6.6 Year Wise Irrigation Source Available

Year No. of No. of wells No of No. of No. of 
Tube wells used for tanks Oil engines kuhls in

irrigation only. use

1999-00 2061 828 758 475 16887

2000-01 2061 828 758 475 16887

Table 6.7 Source Wise Net Irrigated Area

Year Tube Wells Tanks Kuhls Others Total 
wells

1999-00 9.97 3.2 0.270 83.5 4.97 101.9

2000-01 10.13 4.04 0.263 104.76 4.45 123.65

The total area of the operational holdings is about 999 thousand Hectares, operated by 8.63 
lakh farmers. The average landholding size of the state is 1.2 hectare. According to 1995-96 
agricultural census about 84.5% of the total holdings are of small and marginal farmers, and 
only about 0.6 is operated by large farmers.

Table 6.8 Distribution of land Holdings

Size of Category No. of Percentage of Area Percentage Average size
holdings farmers holdings no. of holdings of area of holdings
Hectare

(Ha) (In lakhs) '000' Ha Ha

< 1.0 Marginal 5.56 64.4 230 23 0.4

1.0-2.0 Small 1.73 20.1 241 24.1 1.4

2.0-4.0 Semi 0.95 11 256 25.6 2.7
medium

4.0-10.0 Medium 0.34 3.9 194 19.5 5.7

> 10 Large 0.05 0.6 078 7.8 15.6

Total 8.63 100 999 100 1.2
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B. Monetary Accounts 

The farm land prices were available for the Year 1994-95 for both the irrigated and un-
irrigated land based on sample survey. The monetary estimates of land resources for the 
respective years were estimated based on constant prices (1993-94 as base year) based 
on wholesale price index of all commodities for India. The degradation of soil resources 
were estimated based on nutrient loss, fertilizer prices and the cost of application of 
fertilizer.

6.4 Land Resources 
The opening stock of 607.7 thousand hectares in 1999-00 was valued at Rs. 2,19,773 
million whereas the same for the year 2000-01 was valued at Rs. 2,41,893 million Rs. The 
increase in the value reflects both the increase in farmland prices as well as the increase in 
the opening stock in 2000-01.

Table 7.9 Land resources Monetary Account (In Million Rs.)

Land Resources (Core) Account 1999-00 2000-01

Opening area 219773 241893

New areas for agriculture -650.97 278.13

Land use conversion 759.46 -4808

Other volume changes -36.165 -1152

Adjustment 22382 0

Closing area 219837 237015

The new areas for agriculture were valued at Rs. 650.97 Million for the year 1999-00 and the 
corresponding value for the year 2000-01 was Rs. 278.13 Million. Valuation was simply 
arrived by multiplying the corresponding value in physical terms with the farmland prices for 
the irrigated land and un-irrigated land for the respective year. So there was loss of Rs. 
650.97 Million worth of agricultural land in 1999-00 whereas there was gain of agricultural 
land of Rs. 278.13 Million in the year 2000-01.

As far as land use conversion is concerned during the year 1999-00 there was increase of 
about 2.1 thousand hectares of land worth Rs. 759.46 Million, but in the year 2000-01 there 
was loss of about 12.1 thousand hectares of agricultural land due to land conversion of 
value Rs. 4808 Million.

In terms of other volume changes the areas for agriculture have declined for both the years 
and are valued as Rs. 36.165 Million for the year 1999-00, and Rs. 1152 Million for the year 
2000-01.
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The corresponding value in revaluation includes the increase or decrease in the value of 
land asset due to change in farmland prices as well as includes the corresponding value of 
adjustment in the physical accounts.

The closing area of 607.9 thousand hectares for the year 1999-00 was valued at Rs. 
2,19,837 Million for the year 1999-00 and the closing stock of 594.5 thousand hectares was 
valued at Rs. 2,37,015 Million.

6.5. Soil Resources 
Degradation arising in the form of major nutrient loss (Nitrogen, Phosphorous, and 
Potassium) measured by replacement cost method is valued to be Rs.2192.46 Lakhs for the 
year 1999-00 and Rs. 2199.53 Lakhs for the year 2000-01. The value of degradation 
includes the cost of fertilizer needed to replenish the degraded nutrients as well as the cost 
of fertilizer applications.

Table 6.10 Replacement cost In Million Rs.

Depletion 1999-00 2000-01

Urea  (46.2) 28.01 27.35

Phosphate (S.S.P.) (16) 1883.52 1839.28

Potash (M.O.P.) (60) 46.01 51.67

Cost of Fertilizer Application
@ 4bag/man day 234.93 281.24

Total 2192.46 2199.53

The average value of degradation was estimated to be Rs. 3607.7 per hectare for the year 
1999-00 and Rs.3612.8 per hectare for the year 2000-01 from the area devoted to 
agriculture.

6.6 Adjustment 
The contribution of the Sector (agriculture and animal husbandry) to the state SDP at 
factor cost at current prices for the year 1999-00 was Rs. 2,60,290 Lakhs and for the year 
2000-01 was Rs.2,90,634 Lakhs. After adjusting for the cost of degradation the adjusted 
contribution of the sector to the SDP for the year 1999-00 is Rs.2,68,709.4 Lakhs, 
whereas the same for the year 2000-01 is Rs.2,68,638.7 Lakhs. The cost of degradation 
so estimated ranged from 8.42 per cent ( 1999-00)to 7.56 per cent ( 2000-01) of the 
annual contribution of agriculture and animal husbandry sector to the SDP at factor cost 
at current prices in the respective years. The extent of degradation so estimated ranged 
from 1.829 per cent (1999-00) to 1.699 per cent (2000-01) of the total state domestic 
product at factor cost at current prices.
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FOREST RESOURCE 

ACCOUNTING FOR THE STATE OF HIMACHAL PRADESH 

7.0    Introduction

Environmental  and  economic  concerns  about  forests  have  been  expressed  in  
numerous international forums and have given rise to various conventions, the main 
concerns are:

Economic:  Linked to the sustainability of forests as a source of wood and non-wood 
products and economic activities that take place in the forest. The quantity and quality of 
forest resources decline because of forest logging, at levels greater than those of 
regeneration, for timber, fuel and fodder, and because of forest diversion and 
encroachment.

Environmental: Owing to the role  of  forests  in  the  carbon  cycle;  water  cycle  and  soil  
erosion  control; habitat and support of biodiversity; Recreational, aesthetic and cultural 
functions. The  adverse  consequences  of  large-scale deforestation and diversion  have 
adverse affects on  regional and global climatic balances;  soil  erosion  and watershed 
destabilization; natural  habitat  diversity,  species  diversity  and genetic diversity in forests. 
It has affect on recreational, aesthetic and cultural amenities of the forest with  increasingly 
restricted access to forests affecting communities that are dependent on forests for their 
livelihood and traditional cultural activities

The increasing concern about sustainable forest use, has led to the development of various 
instruments to monitor the health of the forest, changes in land use and the impact of forest 
on the national economy. These instruments include integrated environmental and 
economic accounting for forest, discussed in detail in the previous section. The present 
section discusses the results of the accounting tables presented in chapter 3 (Section I) as 
applied to forests of Himachal Pradesh.

7.1. Asset Accounts

(i) Physical Accounts: The asset accounts of forest resources of Himachal Pradesh in 
physical terms for the year 2001-02 are given in the table 7.1 (Area) and Table 7.2 (Volume).

Opening stocks: The opening stocks represent the growing stock of resources present at 
 

the beginning of the accounting period. The total opening area is 37,033 sq.km. (recorded 
   

forest area)of which 14,353 sq.km.about 38.75 per cent of the total recorded forest area is
under forest cover. 22, 319 sq.km. (60.26 per cent) of the recorded forest area is under forest 
scrub and blank. In addition to this about 361 sq.km. areas inside the forest cover is covered 

.  
with water bodies The total opening volume is 3, 39,421 thousand Cubic meters. The 
Different forest strata in terms of volume and area are grouped into four main categories: 

CHAPTER-7
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Pine, Deodar, Other Conifers and other species, based on the proportion of forest area by 
species composition as per state forest department estimates.  The species wise breakup 
of the growing stock volume is Pine 89232.4; Deodar 54225.7; Fir/ Spruce 137889.1 and 
other Species 58073.8 thousand cubic meters. The total legal extent of the forests in 
Himachal is more than what is shown under the forest cover, since large areas un-culturable 
forest area, and water bodies are hardly covered with any canopy cover.

Changes due to economic activity: The tables show the change in growing stock volume 
and area due to timber logging, fuel-wood extraction, illegal logging and logging damage, 
species wise. The total depletion of growing stock due to various economic activities is 
1859.3 thousand cubic meters. Fuel-wood extraction constitutes about 76 per cent of the 
total harvest. The extent of area under economic activities is about 78.62 sq.km. The 
change in depletion both in area (Table 7.1) and in volume (Table 7.2) are further 
segregated according to species composition. The total area afforested during the year is 
204.35 sq.km. and the total afforested volume during the year is 67.08 thousand cubic 
meters. Therefore net depletion (net of depletion and afforestation) due to economic 
activities in the growing stock is about 1792.19 thousand cubic meters in the year 2001-02.

Table 7.1 Area Asset Account Himachal Pradesh (Area in Square Km) 2001-02)

Activity/Forest types Pine Deodar   Fir/ Other Under Water Forest Recorded
Spruce Species Forest bodies Scrub Forest 

Cover Area

Opening Stocks (I) 1442.2 593.4 810.9 11503.50 14353 361 22319 37033

Area subject to logging(-) (II) 

Logging/harvest 1.58 0.65 0.89 12.6 15.72

Fuel-wood harvesting 6.00 2.46 3.37 47.77 59.60

Illegal logging 0.16 0.07 0.09 1.26 1.57

Logging damage 0.17 0.07 0.10 1.39 1.73

Total 7.92 3.26 4.45 63.02 78.62

Net Area Afforested and 
Regenerated (III)

Area Afforested 20.58 8.45 11.55 163.78 204.35

Area Regenerated 1.84 0.75 1.03 14.63 18.25

Total 22.41 9.20 12.58 178.41 222.60

Area Subject to Natural 
Disturbances (IV)

Area subject to forest fires 1.70 0.70 0.95 13.50 16.84

Area subject to grazing 906.98 372.38 508.87 7219.14 9007.37 14232.62 23239.99

Total 908.68 373.08 509.82 7232.64 9024.21

Encroachment on forest 
Land (V) 0.05 0.02 0.03 0.41 0.53 0.84 1.372

Transfer of land for 
non-forestry purposes (VI) 0.0665 0.0273 0.0373 0.5295 0.6606 1.044 1.705

Closing Area (VII=I-VI) 1445.13 593.37 810.86 11502.97 14352.34 361.00 22317.96 37031.30

Change  0.07 0.03 0.04 0.53 0.66 0.00 1.04 1.70

Source of data : HPFD, 2004; Values computed by authors; framework adapted From Haripriya 2000
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Other volume changes: Other volume changes comprise additions to stock (due to natural 
growth and regeneration) and reductions (due to stand mortality, insect infestations, forest 
fires and natural calamities). The total annual increment due to natural growth was of 
4710.19 thousand cubic meters. The total regenerated Volume is 5.99 thousand cubic 
meters. So the annual augment in the growing stock due to regeneration and growth is to the 
extent of 4716.18 thousand cubic meters. The total extent of area regenerated during the 
year was 18.25 sq.km. The State forest Department statistics reveal that there is no Loss of 
Growing Stock due to forest Fire, except ground vegetation, and the resulting growing stock 
loss   (of regenerated and afforested volume) is to the extent of 8.57 thousand cubic meters. 
The total area affected by forest fire is 16.84 sq.km.

There is no instances of attack of insects and pests in the accounting Year. The extent of 
forest area with forest cover and under heavy Grazing is 9007.37 sq.km. The resulting 
volume lost due to grazing is 375.91 thousand cubic meters. 

Other accumulations: Other accumulations indicate the Diversion of forestland for non-
forestry purposes (e.g. for agriculture, industrial, irrigation purposes) and encroachment. 

 
1.075 sq.km.of Forest area was diverted for non forestry purposes during the year, of which 

  the estimated area under forest cover was 0.66 sq.km. and the remaining area of 1.044
  sq.km. was devoid of any forest cover. The resulting loss in the growing stock due to 

diversion was of 15.616 thousand cubic meters. The annual forest area encroached is 1.372 
 sq.km. of which 0.53 is under forest cover and the remaining is devoid of any forest cover. 

The volume loss due to encroachment is 12.225 thousand cubic meters.

Table 7.2 Asset Accounts of Different Categories of Forests in Himachal Pradesh

(Volume in 000' cum) 2001-02

Activity/Forest types Pine Deodar  Fir/ Spruce Other Sp. Total

(1)Opening Stocks 89232.4 54225.7 137889.1 58073.8 339421
[standing volume]

(2)Changes due to 
economic activity(--) 

Depletion (--) 488.8 297.1 755.3 318.1 1859.3

Timber Logging/harvest 97.7 59.4 151.0 63.6 371.7

Fuel-wood extraction 370.56 225.18 572.61 241.16 1409.52

Illegal logging 9.77 5.94 15.1 6.36 37.17

Logging damage 10.747 6.534 16.61 6.996 40.887

Afforestation (+) 21.18 10.30 21.82 13.78 67.08

Net Changes (net of depletion 467.59 286.76 733.50 304.34 1792.19
and afforestation)
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(3)Other volume changes 

Additions (+)

Natural growth 
(Mean Annual Increment) 1487.2 723 1532.1 967.89 4710.19

Regeneration 1.89 0.91 1.95 1.23 5.99

Total 1489.09 723.91 1534.05 969.12 4716.18

Reductions (--)

Forest fires 2.71 1.32 2.79 1.76 8.57

Stand mortality/insects and 0 0 0 0
other diseases

Animal grazing 118.61 57.11 122.37 77.19 375.91

Total 121.32 58.42 125.16 78.95 384.48

Net Volume Changes (net of 1367.77 665.49 1408.89 890.17 4331.70
additions and reductions)

(4)Other accumulations (--) 

Encroachment on forest land 3.214 1.953 4.966 2.092 12.225

Transfer of land to other activities 4.106 2.495 6.343 2.673 15.616

Net volume change (5=2+3+4) 892.86 374.28 664.08 581.07 2511.66

(6)Closing Stocks (6=1+5) 90125.26 54599.98 138553.18 58654.87 341932.6

Source of data : HPFD, 2004; Values computed by authors; framework adapted From Haripriya 2000

Closing stock: The closing stocks are computed as opening stocks less reductions plus 
additions. The total closing stock for the year in volume terms is 341932.6 thousand cubic 
meters, thereby resulting into annual net increment of about 2511.6 thousand cubic meters 
of volume. The annual increment in volume is about 0.73 per cent of the opening stock. The 

   
closing area is 37031.30; therefore there is net loss of 1.7 sq.km. of forest area during the 
year.

(ii) Monetary accounts:
The entries correspond to the physical accounts but contain an additional entry for 
revaluation, which records the change in asset value due to changes in prices between the 
beginning and end of the period.

The concept of economic rent is central to natural-resource valuation. Economic rent is 
defined as the return to any production input over the minimum amount required to retain it 
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in its present use. It is broadly equivalent to the profit that can be derived or earned from a 
factor of production (for example, a natural-resource stock) beyond its normal supply cost. 
In forest economics, the concept of "stumpage value" is very close to that of economic rent.

The three principal methods for estimating the value of natural-resource stocks are (1) the 
present value of future net revenues; (2) the transaction value of market purchases and 
sales of the resource in situ: and (3) the net price, or unit rent, of the resource multiplied by 
the relevant quantity of the reserve.

The national accounts data are mainly based on market prices, while most non market 
valuation techniques include the consumer surplus, mainly used for valuation of Non timber 
forest products used directly by the households after being collected/processed. The United 
Nations Statistical Office has recommended use of the present-value method when market 
values for transactions in resource stock are not available. Although conceptually preferred, 
Euro stat found the present value approach of standing timber to be complicated and 
required a great deal of data. Consequently, the stumpage value approach was 
recommended.

Timber asset value is the discounted future stumpage price of mature timber after 
deducting the cost of bringing the timber to maturity. The stumpage price is the price paid to 
the owner of the forest for standing timber , or in the absence of such markets, the stumpage 
value can be estimated by  deducting the cost of logging & transportation from the price 
received for raw wood, costs include thinning (net of any income), other forest management 
costs & rent on forest land. So the Stumpage value represents timber sale proceeds less the 
costs of logging, transportation, and processing. For Valuing the Timber asset, stumpage 
value method has been used. The stumpage value approach is also known as the Net Price 
Method.

The Total standing volume (species wise) harvested as per the forest department records 
was converted to the converted timber (species wise) or merchantable volume as per as the 
Records of state forest corporation.

The total expenditure incurred by State forest Corporation (in the form of Felling of trees, 
Conversion and saw mill charges, Transportation charges, Stores and spares consumed) 
was divided by the total standing volume extracted to obtain the extraction cost per unit of 
Standing Volume extracted. The Species wise total cost of extraction was obtained by 
multiplying the average cost of extraction and the species wise standing volume harvested. 

The gross returns species wise generated from sale of Timber was estimated by multiplying  
tentative market Price (for the year 1998-99) of timber of different species and the 
merchantable volume/ converted timber obtained as estimated species wise in volume 
accounts. The net returns (species wise) were obtained by deducting the total cost of 
extraction (species wise) from the gross returns (species wise). The per unit stumpage 
value of the standing timber was obtained by dividing the net returns of the respective 
species with the standing volume harvested (species wise).
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Table 7.3.Volume (Monetary Accounts of Different Categories of Forests in Himachal Pradesh
 ( In 000' Rs.) 2001-02

Activity/Forest types Pine Deodar  Fir/ Spruce Other Sp. Total

(1) Opening Stocks 
[standing volume] 82054724.21 134029879.6 39794932.15 16760156.75 272639692.7

(2) Changes due to 
economic activity(--)     

Depletion (--) 439574.7 718087.9 213193.3 89790.5 1460646.4

Timber Logging/harvest 89841.2 146819.2 43578.8 18355.0 298594.2

Fuel-wood extraction 340749.3 556586.8 165256.7 69600.0 1132192.8

Illegal logging 8984.12074 14681.92176 4357.8751 1835.50236 29859.41996

Logging damage     
Afforestation (+) 19476.32 25458.55 6297.27 3976.92 55209.07

Net Changes (net of 
depletion and 
afforestation) -420098.35 -692629.38 -206896.07 -85813.58 -1405437.37

(3) Other volume 
changes  

Additions (+) 

Natural growth (Mean 
Annual Increment) 1367572.606 1787041.992 442165.5921 279334.0219 3876114.212

Regeneration 1737.97 2249.25 562.77 354.98 4904.97

Total 1369310.58 1789291.24 442728.36 279689.00 3881019.19

Reductions (--)     

Forest fires 2489.017861 3250.884017 804.8712518 508.2506306 7053.02376

Stand mortality/insects 
and other diseases 0 0 0 0

Animal grazing 109071.82 141148.62 35316.039 22276.27 307812.76

Total 111560.84 144399.51 36120.91 22784.52 314865.78

Net Volume Changes 
(net of additions and 
reductions) 1257749.74 1644891.73 406607.45 256904.48 3566153.40

(4)Other 
accumulations (--)  

Encroachment on 
Forest Land 2955.61 4827.48 1433.30 603.68 9820.08

Transfer of land to 
other activities 3775.70 6166.19 1830.50 771.46 12543.85

Net Value change 
(5=2+3+4) 830920.09 941268.7 196447.55 169715.75 2138352.1

(6)Closing Stocks 
(6=1+5) 82885644.3 134971148.3 39991379.7 16929872.5 274778044.8
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7.2. Asset accounts- Commercial working

The total area under forest cover was assumed to be available for wood supply and the 
forest area devoid of any forest cover were considered to be not available for wood supply. 

 
So 14,353 sq.km. of forest area was available for wood supply during the period and the 

 .
remaining area of 22,680 sq.km. was not available for wood supply

Table 7.4.Forest asset accounts for wooded land (2001-02)

(In Sq. Km.)

Categories of Available for Not available Total
Changes wood supply for wood supply

Opening area 14,353.00 22680 37,033

Changes due to 
economic activities
Afforestation 188.25
Afforestation in blank area +16.10 -16.10
Deforestation(Area diverted -1.19 - 1.884
for non forestry purposes) 
and Encroachment

Other changes
Natural Regeneration 4.27
Artificial Regeneration 13.98

Changes in classification
Demarcated 29.33
Un-demarcated -29.33

Closing area 14367.91 22662.016 37029.92

Adapted from Euro stat   2002a

Changes due to Economic Activity: The total afforested area during the year is 204.35 
  

sq.km.; out of which 16.10 sq.km. is on blank area. Therefore resulting into decrease of area 
not available for wood supply by that extent and the corresponding increase in the extent of 
area available for wood supply. The total area deforested during the year in form of diversion 
and encroachment is 3.074 sq.km. The estimated extent of area deforested from area 
available for wood supply was 1.19 sq.km. and the area deforested from area not available 

 
for wood supplyto be 1.884 sq.km.

Other changes:  Extent of area regenerated doesn't cause interchanging in the category of 
area according to availability for wood supply as regeneration takes in the area which is 
previously also wooded or available for wood supply. The total area regenerated during the 

    year was 18.25 sq.km. 
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  Changes in Classification: 29.33 sq.km. of forest area was demarcated during the year 
due to forest settlement activities.

Closing Stock:  The closing area for the land available for wood supply was 14367.91 
   sq.km.and land notavailable for wood supply was 22662.16 sq.km.So the total closing area 

 
for the year was 37029.92. So there was a depletion of 3.08 sq.km.of forest area during the 
year due to diversion and encroachment.

7.3. Flow accounts for forest goods and services

(i) Timber and Fuel-wood
The estimation of output of timber (both recorded and illegal) in physical terms and 
monetary terms (Stumpage value method) has been described in asset accounting in 
details.

(ii) Fodder and Grazing
First the average amount of fodder collected per household from different sources was 
estimated by dividing the total amount of fodder collected from different sources by the 
total number of rural households. This average amount was multiplied by the total no. of 
rural households for the accounting year to obtain the total amount of Fodder collected 
from all sources. From this total fodder collected the amount of fodder collected from 
Government forest was estimated based on the figures per 1000 distribution of quantity 
of fodder collected during by source. Hence the amount obtained was multiplied by the 
average price of fodder (Rs.0.87 per Kilogram) to obtain its monetary value.

As far as grazing of livestock in government forest is concerned, the total no. of livestock 
grazing in state forest is obtained from the state forest department records. The amount 
of fodder grazed from forest was based on the estimate that the proportion of fodder 
receipt from forest in the form of cut grass accounts only 9 percent while the quantity 
consumed in the form of grazing accounts 43 percent in total fodder receipt, (Singh and 
Sikka 1999). The amount of fodder in tonnes grazed from state forest so obtained was 
multiplied by the average price of fodder (Rs.0.87 per Kilogram) to obtain its monetary 
value.

(iii) Minor Forest Produce (MFPs)
The Various Minor Forest Produce (MFPs) extracted or exploited from state forest as 
per as the state forest department records are Resin, grasses, medicinal herbs, 
bamboo and other minor forest produce. The records for resin, Bhabbar grasss, bamboo 
is available with the department in physical and monetary terms, according to state 
forest department records the total monetary value of extraction was Rs.5, 38, 35,000/- 
for the Year 2001-02 

(Resin 7353700 Quintal, Bhabbar grass 3510 Quintal; other MFPs 2100 Quintal and 
1,26,299 bundles of Bamboo).
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42 medicinal plant species have been listed by state Government for which export 
permit fee is to be levied (Kumar and Sharma 2003). The estimated the cost function 
across 41 medicinal herbs for which the royalty value collected by the state government 
and the market price for the year 1996 are available is 
Y= f (X) + Ui
Where Y= Permit value or royalty rate

           X= Market rate 
           Ui = Error term

Estimates are carried out with linear formulations using the ordinary least square 
method. The explanatory power of the equation is 54.68 percent, and is significant at 1 
percent level.

Based on the equation the market value of the herbs exported (total royalty collected 
was Rs.40, 48,620/-) was estimated to be Rs. 16,58,60,388/- for the year 2001-02 at 
1996 prices. So the market value so obtained was 40.96 times the royalty fee collected 
by the state forest department. In addition the state forest department has estimated the 
value of Medicinal herbs collected and consumed locally to be worth Rs. 7 Crore. 

(iv) Ecotourism/ recreational Benefits
For estimation of tourism value from forest ecosystem is based on a tourist economics 
survey by the Department of Economics and Statistics (DES), conducted in June 2000. 
The survey was conducted at 35 tourist places in 357 selected tourist hotels across 
Himachal Pradesh. Survey was conducted for 1,939 tourist parties consisting of 6182 
tourists (5927 Indian; 255 Foreigner).

Table 7.5  Flow Accounts for Himachal Pradesh Forest Goods and Services

Economic Value of Direct and Indirect Benefits

Physical value Monetary value 
(In Cores Rs.)

Total Recorded Forest Area 37,033 sq.km. -

Area under Forest cover 14,353 sq.km. -

3
1.Total growing stock 339421000 M 27263.97 

I. Direct Benefits

A. Direct  Consumptive benefits

32.Timber Logging 408870 M 32.85 

33. Fuel wood 1409520 M 113.22 

4.Fodder (collection) 931065.20Tonnes 81.19 
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5. Grazing  (livestock) 7,30,800 Livestock 387.013 
4448422.622 
tonnes fodder

6. Minor forest produce 1161.56 tonnes 28.97

Total Direct consumptive benefits 643.43

B. Direct Non Consumptive Benefits

7.Ecotourism 19,99,931 Indian 454.38
58,230 Foreigners 31.03

Total Direct Benefits(A+B) 1128.653

II. Indirect Benefits

8.Watershed 339421000 73972
3M Growing stock 

and 37033 Sq. kms. 
of recorded forest 
area

9.Microclimatic factors 969018 Households 145

10.Carbon Stock 170920630 tonnes 16492.41
Carbon flux 1005640 tonnes 97.04

11.Biodiversity/ Endangered 8966- Total no. of 4144
Species  species found in 

Himachal Pradesh & 
125 -  Endangered 
species

12.Employment Generation 48.40 lakh man days 25

Total Indirect Benefits (7+12) 94875.45

Total Economic Value(I+II) 96004.103

Framework Adopted from Verma, 2000

In the said survey 40.33% of Indian Tourist and 48.26% of foreign tourist said that natural 
beauty of Himachal Pradesh was their source of attraction. So out of total Indian tourist and 
foreigner tourist visiting Himachal Pradesh the number of tourist with natural beauty as 
source of attraction were estimated. This was multiplied by the average expenditure 
incurred by the tourist during their stay in Himachal Pradesh (Indian Rs.2272/-; Foreigner 
Rs.5328/-) to obtain the value of tourism dependent on forest ecosystem. Thus estimated 
recreational benefit provided by forest ecosystem obtained was Rs. 1310.74/- per hectare 
of forest area.



9=7*8 10=7+9 11=10*.5 12=11*3.67 13=12*$6 14=13*43.82

Species Below ground Total Living Carbon Carbon value of In INR 
biomass Biomass('000 Content dioxide in carbon Crores
('000 tonnes)  tonnes) ('000 tonnes ('000 tonnes) stock*

(0.5*TLB) US $

1 10 11 12 13 14 15

Deodar 9981.867 51572.98 25786.49 94636.42 567818.50 2488.18

Fir/ Spruce 15487.7 80019.8 40009.9 146836.3 881018.03 3860.62

Pine 16425.9 84867.15 42433.58 155731.2 934387.33 4094.49

other Species 26655.87 125381.3 62690.67 230074.7 1380448.49 6049.13

All species total 68551.34 341841.3 170920.6 627278.7 3763672.34 16492.41
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7.4 Environmental Services Account

(i) Carbon Accounting 
Estimation of Carbon Storage/ Sink: The total growing stock of the state forest is 
339421 thousand cu.mt. The total stem biomass was estimated on the basis of basic 
density of the various species to be 50528.3 thousand tonnes. Based on the biomass 
expansion factor the above ground biomass was estimated to be 273289.9 thousand 
tonnes. Therefore the total belowground biomass estimated on the basis of root shoot 
ratio of individual species was 68551.34 thousand tonnes. So the total biomass of the 
growing stock in the state forest both underground and above ground was 341841.3 
thousand tonnes. So the total carbon stock (based on IPCC default value of 0.5 * 
biomass) held by the state forest was 170920.6 thousand tonnes. So when the total 
carbon stock was converted in terms of carbon dioxide it gave the equivalent of 
atmospheric carbon held by the state forest biomass which was estimated to be 
627278.7 thousand tonnes. 

Table 7.6 Carbon Stock accounting for Himachal Pradesh Forest (2001-02)

1 2 3 = 1/2 4 5= 1*4 6 7= 5*6 8

Species Growing Area Volume/ Basic Stem Biomass Above Root-
stock Sq. Km. Sq.Km. Density Biomass Exp. ground Shoot
Volume                (tonnes/ ('000 Factor biomass ratio
( 000m3) m3) tonnes) ('000

tonnes)

1 2 3 4 5 6 7 8 9

Deodar 54225.7 593.4 91381.36 0.59 31993.16 1.3 41591.11 0.24

Fir/ Spruce 137889.1 810.9 170044.5 0.36 49640.08 1.3 64532.1 0.24

Pine 89232.4 1445.2 61743.98 0.59 52647.12 1.3 68441.25 0.24

other Species 58073.8 11503.5 5048.359 0.5 29036.9 3.4 98725.46 0.27

All species total 339421 14353 23648.09 50528.3 273289.9

Note:”*”value of carbon stock @ US $6 per tonne of Carbon dioxide



Estimation of Annual Carbon Flux/ Sequestration: Carbon sequestration refers to the 
removal of CO currently in the atmosphere, i.e. mitigation of past emissions. The total 2 

addition/ increment in volume (due to mean annual increment, afforestation and 
regeneration) in the stock of the state forest for the year 2001-02 was computed to be 
5942.7 thousand cu.mt. The total leakages during the said year due to insect mortality, fire, 
timber felling, fuel-wood extraction diversion was estimated to be 1854.8 thousand cu.mt. 
So during the year 2001-02 there was a net increment in stock volume of 4087.9 thousand 
cu.mt. The corresponding biomass increment during the year was computed to be 2011.28 
thousand tonnes. The carbon sequestered during the year 2001-02 is 1005.64 thousand 
tonnes.

It is to be noted that from the stand point of accounting the change in carbon stock is the 
release of carbon due to leakages in the accounting year from forestland irrespective of that 
the carbon harvested in the current year are not released in the accounting year (as carbon 
may remain bind in forest products for many years depending on the end product).

Table 7.7 Carbon Sequestration Accounting for Himachal Pradesh Forest (2001-02)

1 2 3=1*2 4=1+3 5 6 7=4+5+6 8

Species Mean root Mean total Natural Afforestation Addition in Volume
Annual shoot annual Mean Regeneration (000m3) Volume subject
Increment  ratio increment annual (000m3) (000m3) to fire
Above- Below- Increment
ground ground (000m3)
(000m3) (000m3)

1 2 3 4 5 6 7 8

Deodar 723 0.24 173.5 896.5 0.91 10.3 907.7 1.32

Pine 1487.2 0.24 356.9 1844.1 1.89 21.18 1867.2 2.71

Fir/ 1532.1 0.24 367.7 1899.8 1.95 21.82 1923.6 2.79
Spruce 

other 967.89 0.27 261.3 1229.2 1.23 13.78 1244.2 1.76
species

total 4710.19 1159.5 5869.7 5.99 67.08 5942.7 8.57

Table 7.7 Continued

9 10 11 12 13 14= sum 15=7-14 16
8-13

Species Volume Encroa- Harvest Fuel-wood Diversion Total Net volume Basic
subject chment of timber harvest of Land leakage increment Density
to insect (volume) (000m3) (000m3) to other volume (000m3) (tonnes/
mortality activities (000 m3) m3)

(000 m3) 

9 10 11 12 13 14 15
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Deodar 0 2.0 65.3 225.2 2.5 296.3 611.4 0.6

Pine 0 3.2 107.5 370.6 4.1 488.1 1379.1 0.4

Fir/Spruce 0 5.0 166.1 572.6 6.3 752.8 1170.8 0.6

other species 0 2.1 70.0 241.2 2.7 317.6 926.6 0.5

total 0 12.2 408.9 1409.5 15.6 1854.8 4087.9
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Table 7.7 (Continued)

18=15*16 19=18*0.5 20=3.67*19 21=20*$6 22

Species Net biomass Net carbon carbon dioxide value of In INR
increment uptake in in (000 tonnes) carbon Crores
N.B.I.  (000 tonnes) stock
(000 tonnes)  =0.5*N.B.I. 

16 17 18 19

Deodar 360.75 180.37 661.97 3971.84 17.40

Pine 496.49 248.25 911.06 5466.37 23.95

Fir/Spruce 690.75 345.37 1267.53 7605.15 33.33

other species 463.29 231.65 850.14 5100.83 22.35

total 2011.28 1005.64 3690.70 22144.20 97.04

Note:”*”value of carbon stock @ US $6 per tonne of Carbon dioxide

Valuation: The last column of the table 7.6 and table 7.7 shows the value of carbon stock 
and net carbon sequestered during the year 2001-02, respectively. The total carbon stock at 
current market rate was valued as Rs. 16492.41 crores whereas net sequestered carbon 
during the year was valued to be of worth Rs. 426.68 crores. 

(ii) Bio-prospecting: A proxy for value of Biodiversity Preservation 
The ratio of total identified medicinal plant species of India to the total identified plant 
species of India was taken as the coefficient of probability that the bio-diversity 
supported by that land will yield successful drug, which was estimated to be 0.318. Then 
the total no. of plant species actively used in manufacture of drugs and other herbal 
products for India, and their contribution to the GDP was found out from the Medicinal 
plant board of India. According to National Medicinal Plant Board of India (NMPB) the 
total contribution of herbal Plants in the India's GDP is currently to the extent of Rs. 
4,446 Crores (Rs.4000 Crores domestic + Rs.446 Crores export). Currently about 500 
herbal plant species are actively used in manufacture of drugs (NMPB) and other herbal 
products in India. Based on these data, the average value addition of medicinal plants 
actively used in the manufacture of drugs was calculated which was found to be Rs. 
8.892 Crores. 
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This average value when multiplied by the total number of medicinal plant species found 
in India and the coefficient of probability, gives the total value of bio-prospecting of the 
country which was estimated to be Rs. 42,414.84 Crores.The total number of plant 
species in Himachal Pradesh are 3,295 (Anon, 1993) and medicinal plant species are 
322 (IIRS, 2002).

The respective value for the Himachal Pradesh was computed by multiplying total value 
of bio-prospecting for the country with the proportion of number of medicinal plant 
species found in Himachal Pradesh to the total number of plant species found in 
Himachal Pradesh,, which was estimated to be Rs.4144.94 Crores.

Table 7.8  Per Hectare values  for Himachal Pradesh Forest Goods and Services

Per Hectare Economic Value of Direct and Indirect Benefits Present value

Benefit and its Total value For Total Recorded Area under Present value
as per Table 7.5 Forest Area Forest cover For 20 years @ 5%

 (In Crores Rs.) (37,033 sq.km.) (14,353 sq.km)  discount rate 

1.Total growing  
stock = 27263.97 - - -

I. Direct Benefits

A. Direct  Consumptive benefits

2.Timber Logging =32.85 88.70 288.8 442.325

3. Fuel wood =113.22 305.72 800.98 1524.507

4.Fodder (collection=81.19 219.23 565.66 1093.223

5. Grazing  1045.04 2696.39 5211.130
(livestock) = 387.013

6..Minor forest 78.22 201.83 390.081
produce = 28.97

Total Direct consumptive 1737.45 4482.89 8661.267
benefits=643.43

B. Direct Non Consumptive Benefits

7.Ecotourism 1226.96 3165.75
Indian = 454.38 6118.227
Foreigners =31.03 83.80  216.19 417.819

Total Direct Benefits 3047.70 7863.53 6536.046
(A+B) =1128.653
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II. Indirect Benefits

8.Watershed =73972 199746.17 515376.57 996032.980

9.Microclimatic factors =145 391.54 101.02 1952.425

10.Carbon Stock =16492.41 44534.36 114905.66 222070.301
Carbon flux =97.04 26.22 676.09 1306.644

11.Biodiversity/ Endangered 11190.02 288720.12 55798.960
Species =4144

12.Employment 67.50 174.18 336.625
Generation = 25

Total Indirect Benefits 256191.63 661014.77 1307892.560
(7+12) =94875.45

Total Economic Value 259239.33 668878.04 1323089.872
(I+II) =96004.103

Framework Adopted from Verma, 2000

7.5. Expenditure Account for forestry management and operations:

The total expenditure from all the sectors for the Himachal Pradesh forest was Rs.41.39 
Crores for the year 1993-94, whereas the same for the year 2001-02 was Rs.220 Crores. So 
during these 8-9 years the expenditure for the sector has increased by about 5.3 times of 
that of year 1993-94.

The expenditure on direction and administration forms the single largest share of 
expenditure. During the year 1993-94 it was 39.22% of the total expenditure, whereas 
during the year 2001-02it formed 28% of the total expenditure.

During these years the expenditure by central sector has decreased significantly, during the 
year 1993-94 it was 28.63% of the total expenditure, whereas in the year 2001-02 the 
contribution by the central sector is only 4.75% of the total expenditure. 

Table 7.9 Expenditure for Forestry and Wildlife Management, Protection, Extension 
and Soil Conservation of Himachal Pradesh Forest Department-  (Value in '000 Rs.)

Year  1993-94 Year 2001-02 

Particulars State Central Charged Total State Central Charged Total
sector sector sector sector

Direction and 162272 84 162356 6,13,901 19 6,13,920
Administration

Communication 
and Building 32,315 32,315 52,220 52,220
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Forest conservation 55,426 1,885 57,311 92,984 7,278 100,262
development and 
regeneration

Social and farm 2,96,965 46,851 3,43,816 3,81,537 21,451 402,988
forestry

Forest Produce 9,011 9,575 252 18,838 7,488 6,619 14,107

Assistance to 
public sector and 
other undertakings 7,17,415 7,17,415

Other Expenditure 26,754 30 26,784 71,524 71,524

Environmental 
conservation and 
Wildlife 21,504 10,609 32,113 45,811 22,353 68,164

Agricultural 
research, 
Education and 
Training 16,284 16,284 58,358 58,358

Soil and water 
conservation 18,320 49,594 67,914 49,550 46,721 96,271

Total 3,41,886 1,18,514 366 413,915 20,90,788 1,04,422 19 2,195,229

The expenditure on forest conservation, regeneration and development relative to the total 
expenditure of the forest department has decreased during the period. During the year 
1993-94 the expenditure on forest regeneration, conservation and development was 
13.84% of the total expenditure, whereas the same for the year 2001-02 was only 4.56% of 
the total expenditure. Similarly the expenditure on forest produce has also decreased during 
the time as due green felling ban by the Supreme Court. Similarly the relative expenditure on 
environment conservation and wild life has decreased during the period.

7.6 Deforestation, depletion and forest degradation Accounts

SEEA has a separate category for depletion, which includes only those losses of wooded 
land / timber that are due to economic activity. Depletion of forestland would refer to a 
permanent change in land use due to economic activity such as land use conversion for 
agriculture, if forest land is degraded to the point where it no longer meets the definition of 
forested land (tree cover falls below 10%) then the land is reclassified. During the year 2001-

    02 there was diversion of 1.7 sq.km.of forest land,out of which 0.66 sq.km. was under forest 
cover.

Depletion of timber includes felling that exceed net natural growth, but does not include 
loss of timber due to storms or fires. 
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Table 7.10 Timber Depletion Accounts (Physical) for Himachal Pradesh (2001-02)

(In'000' cum)

Activity/Forest types Pine Deodar  Fir/ Spruce Other Sp. Total

Opening Stocks 89232.4 54225.7 137889.1 58073.8 339421

Closing Stocks 90125.26 54599.98 138553.18 58654.87 341932.6

Net volume change  892.86 374.28 664.08 581.07 2511.66
( of additions and 
reductions)

Volume loss of Forest 2.71 1.32 2.79 1.76 8.57
fires

Net volume change of 895.57 375.6 666.87 582.83 2520.23
economic activity

During the year 2001-02 there was net augment of 2520.23 thousand cu.mt. of timber, which 
is about 0.74% of the opening stock. 

The revised SEEA-2003 proposes a concept of depletion cost more consistent with 
economic depreciation: the change in asset value from one period to the next.

When this augment in timber stock is converted to monetary terms, it is worth Rs. 27478 
million.

Table 7.11 Timber Depletion Accounts (Monetary) for Himachal Pradesh (2001-02)

(In '000' Rs.)

Activity/Forest types Pine Deodar  Fir/ Spruce Other Sp. Total

Opening Stocks 82054724.2 134029879 39794932 16760156 272639692

Closing Stocks 164940368 269001027 79786311 33690029 547417737

Net volume change  82885644 134971148 39991379 16929872 274778044
( of additions and 
reductions)

 Volume loss of 2489 3250 804 508 7053
Forest fires

Net volume change of 82888133 134974398 39992183 16930380 274785097
economic activity

So in monetary terms the annual rate of augment of timber stock in terms of value of the 
opening stock is estimated to be 1.85%.
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OVERVIEW OF NATURAL 

RESOURCE OF MADHYA PRADESH

8.1 Land Resources

The total geographical area of the State is 30.75 million hectares, which is divided in to 48 
districts of the states and 9 revenue divisions. The State has 313 development Blocks which 
are the units for development activities. The forests occupy in the States 8.57 million 
hectares which is 27.61% of the Geographical area of the state whereas the cultivated area 
is about 66.62%.

(i) Agriculture: The cropping intensity of the State is 135 % & varies from district to district 
to 174 % in Indore district is the highest in the state where as 109% in Bhind district is 
lowest. The land use pattern of the total land area 30.75 million hectares in percentage 
terms is given in the figure below.

Figure 8.1 Land Use Pattern Madhya Pradesh (2002-03)

The total operational holding of the state is 16577997 hectares and the total no. of 
operational holdings is 6636201.The average size of the holdings of the state is 2.5 
hectares.

CHAPTER-8

Source: Directorate of Economic and Statistics, MP
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Table 8.1 Distribution of Land Holdings Madhya Pradesh:

Size of Holdings Category No. of Holdings Area (Hectares)
(Hectares) (Farmer)

Below 1.0 Marginal 2355607 1135220

1.0-2.0 Small 1687407 2437103

2.0-4.0 Semi medium 1417308 3929113

4.0-10.0 Medium 969269 5787622

10.0- above large 206570 3288939

Total 6636201 16577997

Source: Commissioner Land Records (CLR) Gwalior (1995-96)

The production of food grains over the same period of time has increased from 10408 (1991-
92) to 13057 thousand tonnes in2001-02.The long term (1970-71 to 2001-02) compound 
growth rate in food grain production of the state was 1.86%. The agricultural production 
since last three years in thousand tonnes is given in the following table.

Table 8.2: Agricultural Production in Madhya Pradesh

Area: 000' Hectares; Production: 000' tonnes; Yield: Kg/hectare

  Area Production Yield Area Production Yield Area Production Yield

TOTALFOOD GRAINS 10773 10185 945 11845 13607 1149 11393 10750 944

TOTAL OILSEEDS 5532 4097 741 5583 4567 818 5145 3144 611

 COTTON (B) 498 245 244 542 394 371 545 379 355

 SUGAR CANE (G) 43 166 3847 42 167 3976 53 208 3925

TOTAL 16845 14453 858 18017 1834 1018 15682 12943 825

 2002-03 Crops 2000-2001 2001-02 

(B) in thousand bales; (G): in terms of Gur; Source: Directorate of Agriculture, Madhya Pradesh

(ii) Horticulture: Apart from production of food grains and oilseeds, the state has 
considerable share of horticultural produce, but in spite of the all the efforts of the state 
agriculture department of diversification of crop, the area under horticultural crops have 
been considerably decreasing over the last decade from 98807 hectares in 1999-2000 
to 402851 hectares in 2001-02. The production also decreased from 44.05 lakh tonnes 
in 1999-00 to 34.64 lakh tonnes in 2001-02. There has been rise in percentage of net 
irrigated area to net sown area from 23% in 1990-91 to 31.6 % in 2001-02.
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Table 8.3 Value Added from Agriculture and Allied Activities, Madhya Pradesh 
(At constant prices)

(Rs. In Crores)

Item 1993-94 1996-97 1999-00 2000-01

1. Value of output

1.1 Agriculture 13996 15111 17300 11834

1.2 Horticulture 22542 25211 7741 29489

1.3 Livestock 58568 61565 64309 65810

2. Inputs 36715 46544 44845 45324

3.Gross Value Added (3.1+3.2-3.3) 118702 124837 119040 134452

3.1 Agriculture & allied activities 118692 124828 122890 138990

3.2 Govt. Irrigation system 10 9 12 23

3.3 Less FISIM 3862 4561

4.Less  consumption of fixed capital 3225 3638 3917 4194

5. Net Value Added (3-4) 115477 121199 115123 130258

Source: DES Himachal Pradesh; 2002-03

(iii) Fishery:
Madhya Pradesh is blessed with vast and variegated fishery resources in the shape of 
networks of Rivers, streams, tributaries, sprawling reservoirs, natural lakes and ponds 
etc. 

The total available water resources of the state are 2.88 (2.28 Irrigated and 0.60 Village) 
lakh hectares, out of which 2.44 lakh hectares have been brought under fish production.   
In addition the state has water resources available in the form of river catchment i.e 
Narmada, Ganga, Tapti, Mahi and Godavari and their tributaries, the total length of 
which are 17088 Kilometres. This sector generates about 100- 105 Lakh man days of 
Employment annually.

Table 8.4 The Production of Fish since last few years is as following

Year Total Fish Production Total Fish Seed Production
 Tonnes (In Lakh No. of standard fry)

2001-02 47457-03 3593-06

2002-03 42168-23 2631-82

2003-04 50818-30 3844-13

Source: Madhya Pradesh Fisheries Department 2004
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Figure 8.2

 Source: Directorate of Economic and Statistics, 2003,MP

(iv) Urban Areas: According to the urban administration and development department, 
Government of Madhya Pradesh there are 337 municipal Bodies of which 14 are 
corporations, 86 nagarpalika parishads, and 237 town pancahayats. To provide civic 
amenities these areas are placed under the different local bodies.

8.2 Forest Resources 

There are four important forest types viz. Tropical Moist, Tropical Dry, Tropical Thorn, 
Subtropical broad-leaved Hill forests. Based on species composition, there are three 
important forest formations namely Teak forest, Sal forest and Miscellaneous Forests. 
Bamboo bearing areas are widely distributed in the state. To obviate pressure on the natural 
forests, plantations have been undertaken in forest and non-forest areas to supplement the 
availability of fuel wood, small timber, fodder etc.

The total forest area of the state is 95,221 sq. km constituting 31% of the geographical area 
of the state and 12.44% of the forest area of the country. According to the SFR 2001, it has a 
total forest cover and tree cover of 83,016 sq.km. of which 44,384 constitutes sq.km. dense 

 forest, 32,881 sq.km.open forest, and 5,751 sq.km. of tree cover. In addition to these it has 
scrub forest of 3,452 sq.km.
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Fig: 8.3 Comparison of Forest cover Change over the Years

 
Per capita forest and tree cover availability is 0.14 hectares. About 40 per-cents of such 
forest areas grow economically important species like teak, Sal, Bamboo, Tendu tree 
(Diospyros melanoxylon) etc. The State, at present, has nine national parks and 25 
sanctuaries covering about 10.80 thousand Sq. Km area, which has tremendous potential 
of earning economic benefits from nature tourism.

Figure 8.4 Forest Cover Map of Madhya Pradesh 2001

Source: FSI 2003
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The state's forest can be legally classified as follows.

Figure 8.5 Legal Classification of forest

Source: CCF working plan ( MPFD) 1999-2000

The total growing stock of the State is (volume of timber / wood) is 500 lakh cubic Meter. The 
outturn of various forest products since past few years is given in the following table.

 

Legal Classification of Forest in Sq. Km.

1. Reserved 

Forests, 

58733.67, 62%

2. Protected 

Forests, 

35586.99, 37%

3. Unclassed 

Forests, 

900.48, 1%

Table 8.5 Outturn of various Forest Products for the State of Madhya Pradesh

Year Timber Lakh cum. Fuel wood Bamboo
Lakh cum. Lakh nt.

2000-01 2.15 1.55 2.77 

2001-02 4.63 3.47 0.89 

2003-04 3.80 3.75 1.29 

Source: CCF working plan ( MPFD) 1999-2000

The total revenue earned by the department from sale of timber, khair and bamboo was Rs. 
510 crores in 2002-03, whereas it was Rs.287.55 crores in 2000-01. Tribal population 
constitutes 19.9% of the state's population, being away from the mainstream of 
development, most of the villagers are dependent on forests for their livelihood. Of the total 
52,739 villages in the state, 22,600 villages are located in or near forest areas.  
Concessional supply of bamboo, fuel wood, poles & small timber is available for bonafide 
domestic needs of people living within 5 km of forest fringe. The supply is given from the 
notified nistar depots at specified rates. The value of concession under nistar sale is 
substantial. The value of concession rose from Rs. 6.94 Crores (2000-01) to Rs. 8.47 Crores 
in 2002-03.  Information relating to the past few years is tabulated below.
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Table 8.6 Value of Concessions Under Nistar Sale in Physical and Monetary Terms

Year 2000-01 2001-02 2002-03

Bamboo no. in Crores 0.76 0.79 0.83

Pole no. in Lakhs 2.32 3.21 3.17

Fuel-stack no. in lakhs 0.47 0.54 0.55

Nistar value Rs. In Crore 6.43 6.79 6.77

Market Value Rs. In Crores 13.37 14.10 15.24

In addition to these, there are a host of items like leaves, flowers, fruits, bark, seeds, roots 
etc. commonly referred to as non-wood forest products (NWFP), which contribute 
significantly in socio-economic development of the rural communities. It is difficult to 
estimate the exact number of people dependent to some extent on forest, since data 
captures by either the census operation, or by NSSO do not capture employment sources 
that give support for brief periods. In case of people collecting NTFPs, the period of direct 
persons days of employment is not very significant, say ten to fifteen days to month or so at 
the maximum overall in a year. But the forest produce plays a significant role in people's 
livelihood, especially in times of emergency.
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LAND RESOURCE ACCOUNTING 

(LRA) OF MADHYA PRADESH 

A. Physical Asset Accounts

9.1 Land Resources 

According to the surveyor general of India Records the total geographical area of the state is 
about 307.45 Lakh hectares and the land use statistics are available for the total 
geographical area of the state. Predominantly agricultural in nature, till 2004, about 66.6% of 
its land area was devoted to cultivation. There is a little variation in the total geographical 
area of the state as per as the records of Commissioner Land Records Madhya Pradesh, as 
it is evident from the table below. The recent bifurcation of the state may be one possible 
reason for this. These minor variations in total area may be due to adjustment of boundaries 
between the two states Madhya Pradesh and Chattisgarh. 

Table 9.1 Land Use Classification Madhya Pradesh

Particulars In Lakh Hectares

1997-98 1998-99 1999-2000 2000-01 2001-02

Geographical area 307.45 307.45 307.50 307.55 307.55

Forest. 84.95 84.92 86.13 85.52 85.81

Not Available for cultivation

A. Land put to non-agricultural uses 18.40 18.45 18.35 18.89 18.60

B. Barren and uncultivable land 13.66 13.47 13.65 13.49 13.95

Total 32.06 31.92 32.00 32.38 32.55

Other uncultivable land excluding 
fallow land 

A. Permanent Pastures and 17.75 16.99 16.58 15.85 14.81
grazing land

CHAPTER-9
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Particulars In Lakh Hectares

1997-98 1998-99 1999-2000 2000-01 2001-02

B. Land under misc. tree crops 0.2 0.17 0.15 0.2 0.18
and groves

Total 17.95 17.16 16.73 16.05 14.99

Cultivable waste land 11.29 11.75 11.70 12:01 12.18

Fallow land

A. Current fallow 4.91 4.99 4.86 8.18 6.04

B. Other fallow 5.45 5.41 5.38 5.75 6.36

 Total 10.36 10.40 10.24 13.93 12.40

Cropped area 

A. Net area sown 151.03 151.30 150.70 147.66 149.62

B. Area Sown more than once. 51.63 53.52 53.49 22.07 41.85

Gross Cropped Area. 202.66 204.82 204. 19 179.73 191.47

C. Cropping intensity in % 134 135 135 122 128

Source: Commissioner Land Records Madhya Pradesh, 2003

There is discrepancy between the records of state forest department and Commissioner 
Land Records Madhya Pradesh (CLR) as far as the total extent of forest area of the state is 
concerned. As per as the forest department records the total forest area in the state is 
95.221 Lakh hectares, but as per the CLR records the same stands to be around 85 lakh 
hectares. There is also variation in the total geographical area of the state as well as the land 
use breakup figures according to nine fold classification.

Year wise (1997-98 to 2001-2) details regarding extent of forests, barren and unculturable 
land, land put to non-agricultural use, culturable waste, permanent pastures and other 
grazing land, land under tree crops and groves not included in area sown, current fallows, 
other fallow land, net area sown, as per as the CLR records, figures are given in the Table 
9.1.

There is little variation in the extent of forest area, during the accounting years. As per as the 
CLR figures the area under forest accounts for approximately 28% of the total geographical 
area. The area under Barren and unculturable land (mountains and deserts etc.) accounts 
for approximately 4.5% of the total area.  

There was also not much variation in the extent of land put to non agricultural uses 
(Buildings, roads, railways, rivers and canals) during the period and it was approximately 
about 6 per cent of the geographical area. So the total extent of area not available for 
cultivation during the period was about 10.5% of the total geographical area.
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The land under Cultivable waste land (area which are available for cultivation and whether 
taken up for cultivation or abandoned after few years) forms about 3.96 per cent of the total 
reporting area. The land under permanent pastures and grazing land is about 5% of the 
reporting area during the reporting period. Land under miscellaneous tree crops and groves 
are areas apart from net area sown put to some agricultural uses which are insignificant and 
it is only about 0.06% of the geographical area.

Current fallow forms about 2% of the reporting area. The extent of area under other fallow 
(lying fallow for more than 1 year but not than 5 years) is about 2% of the reporting area, 
and there were wide variations in the fallow land during the years. The extent of net area 
sown is about 49% of the reporting area, and it has been shown a declining trend during 
the period. 

Cropping intensity or the index of intensive cultivation and is about 134-122% during the 
reporting years. It is comparatively lower compared to the rest of the country. During the 
reporting year there is decreasing trend in net are sown, gross area sown and intensity of 
cultivation. During the year 2000-01 the intensity of cultivation decreased to 122% from 
135% (1999-00). The low percentage of cropping intensity shows the dependency of the 
state on monsoon. So during the winters very less area is sown due to lack of irrigation 
facilities.

The opening area for the year 1997-98 was 155.94 lakh hectares, and at the end of the 
accounting period in the year 2001-02 it has decreased to 155.48 lakh hectares. Based on 
the accounting of the land resources for the year 1997-98 to 2001-02 given in the table 
below, the extent of land under agriculture has decreased by about 0.46 lakh hectares in 5 
years. So the average annual decrease in the extent of land under cultivation is 0.092 lakh 
hectares.

Table 9.2 Land Resource Account Madhya Pradesh

Land Resource ( Core) In Lakh Hectares

Account 1997-98 1998-99 1999-2000 2000-01 2001-02

Opening area 155.94 156.29 155.56 155.84 155.66

New areas for agriculture 0.1 0.03 -1.21 0.61 -0.29

Land use conversion -0.22 0.93 0.35 0.3 0.89

Other volume changes -0.76 -0.42 0.08 -0.68 -0.78

Adjustment 1.23 -1.27 1.06 -0.41 0

Closing area 155.06 156.83 154.78 156.07 155.48



The changes in the physical extent of agricultural area may be attributed to forest, land use 
conversion, and other volume changes.

(i) New areas for agriculture: During the accounting period there was net conversion of 
0.76 lakh hectares of agricultural land to forest land. During the Year 1999-2000 there 
was loss of 1.21 lakh hectares of agricultural land.

(ii) Land use conversion: This includes the area not available for cultivation (Barren and 
unculturable land and Land put to non agricultural uses); land under miscellaneous tree 
crops and groves and permanent pastures and other grazing land. During the 
accounting period about 2.25 lakh hectares of new areas were taken up for cultivation, 
which were not previously available for cultivation.

(iii) Other volume changes: There was net loss of 1.54 lakh hectares of agricultural land due 
to other volume changes during the accounting period. During the year 2000-01 there 
was considerable decrease of 0.68 lakh hectares of agricultural land due to other 
volume changes, but again in the next year there was gain of about 0.68 lakh hectares of 
agricultural land due to other volume changes.

Over the past few decades, like in the rest of the country, this state has been threatened with 
problems of land degradation and conversion. There has been considerable rise in the 
extent degraded land in the form of land under cultivable waste land (7.88%); barren and 
unculturable land (2.12%) and other fallow (16.69%) during the accounting period. There 
has been competing land uses often results in conversion of agricultural to other land uses. 
Prioritization for a specific land use depends largely on the most viable and the most 
economically rewarding use. With commercial and industrial development offering 
immediate and more attractive returns, land conversion has escalated. If left alone, the 
dwindling of area ploughed-accompanied by rising rates of degradation-would have an 
impact on the state economy, especially on the sustainability of its food supply. This, 
therefore, raises the need to conserve, manage and protect agricultural lands from 
unrestrained and haphazard development that could lead to their alienation and diminished 
productivity.

9.2 Soil resources

The most dominant soil types, covering 40.5% of the total geographical area (tga) of the 
state, are the Inceptisols, best suited for cultivated crops. Those classified as Vertisols 
(20.7% of tga), Entisols (19% of tga) and Mollisols (.6 % of tga) are economically important 
for rice and other crop production. Another type, the Alfisols, cover about 19.1 percent of 
total geographical area of the state. 

About 26.2 million hectares, representing 59.1% of the total geographical area of the state, 
is affected by various soil degradation problems, induced mainly by human intervention 
(NBSS & LUP 1996).
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The most serious problem is of water erosion, causing loss of top soil and terrain 
deformation, affecting 24.6 million hectares, or 55.6% of the total geographical area of the 
state. Salinity/sodicity alone and in combination with water erosion and flooding has been 
observed to affect 1.6 million hectares, constituting 3.5% area. The balance of the area is 
under rocky outcrops.
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Table 9.3 Extent of Soil Erosion in Madhya Pradesh

Erosion class Expected Mean Area Total soil Average
soil loss Value affected eroded Erosion rate

(Tonnes/ (Tonnes/ ('000 ('000 (Tonnes/
Hectare/ Year) Hectare/ Hectares) Tonnes/ Hectare/

Year) Year) Year)

Slight < 4 2.75 1166.3 3207.325

Slight moderate 4.1-5.5 7.73 

Moderate 5.6-7.0 7.05 27493.6 193829.880

Moderate severe 7.1-8.5

Severe 8.6-10.0 9.3 11463.2 106607.76

Very severe > 10 11 3547.5 39022.5

Miscellaneous  0 674 0

Total  44344.6 342667.465

The total soil eroded from the affected area is 342667.465 thousand tonnes per year, and 
the average erosion rate is 7.73 tonnes/ hectare / year.  The total soils so eroded are not 
permanently lost from the state land, but some are merely displaced and get deposited 
somewhere else. The actual extent of soil lost permanently in the form of sediment from the 
state are 39% (Dhruvnarayan and Ram Babu, 1983) of the total soil eroded. So the extent of 
annual permanent soil loss in the form of sediment is shown in the following table.

Table 9.4 Extent of Nutrient loss In Madhya Pradesh

Changes in Quality In Lakh Tonnes

1997-98 1998-99 1999-00 2000-01 2001-02

Soil  eroded  1198.21 1211.88 1196.04 1206.01 1201.45

Sediment 467.30 472.64 466.46 470.34 468.57

Nutrient Loss 3.037 3.072 3.032 3.057 3.046

Nitrogen 0.0425 0.0430 0.0424 0.0428 0.0426

Phosphorous 2.79 2.83 2.79 2.81 2.80

Potassium 0.185 0.187 0.185 0.186 0.186



Soil type In Million Tonnes

Extent of Soil Nitrogen Phosphorus Potassium Total

Alluvial soil 348.85 0.06 0.15 0.04 0.26

Deep black 217.65 0.1 1.62 0.59 2.31

Medium black 2595.52 0.08 0.96 0.25 1.29

Shallow black 209.71 0.09 9 0.29 9.38

Mixed red and black 72.42 - 9 0.2 9.2

Total 3443.95 0.33 20.73 1.37 22.44
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From the total sediment lost, the actual amount of nutrients (major/ fertilizer elements) lost 
was estimated on the basis of average nutrient loss due to erosion for the individual 
elements and total nutrients given in TERI 1998. The loss estimation for the state was based 
on soil groups of Madhya Pradesh as given in Das & Chatterjee 1981. 

Table 9.5 Soil-Nutrient Conversion for Different Soil Types of Madhya Pradesh

* Red and Yellow soil was left out since its presence is significant only in some parts of Balaghat District.

The actual loss of nutrients was about 0.65% of the amount of the sediment lost. The total 
amount of nutrient lost in the form of sediment was estimated to the extent of 3.4 lakh tonnes 
per year from the total annual sediment lost of about 470 lakh tonnes.

The soil nutrient conversion ratio of Madhya Pradesh is given in the table above. The total 
nutrient lost was then converted in the terms of individual major nutrients loss based on the 
proportion estimated for individual major elements (N, P, and K) loss based on soil groups of 
the state. The ratio of nutrient loss due to soil erosion based on the soil groups of the state 
were estimated to be N: P: K = 14:92:6.1. The total nutrient loss and the extent of loss of 
individual nutrients are shown in the table above.

The loss in terms of nutrients was then converted in terms of commercial fertilizer for the 
individual nutrient based on the active nutrient contains of the respective fertilizer, which is 
shown in the table below. 

In order to replenish the fertilizer losses, the actual application should be 4.34 times the 
every unit of fertilizer loss to take in to account the loss of applied fertilizer due to leaching 
and volatization. 
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Table 9.6 Replishment In Terms of Fertilizer

Replishment In Lakh Tonnes

1997-98 1998-99 1999-00 2000-01 2001-02

Urea 0.0919 0.0929 0.0917 0.0925 0.0921

Phosphate 17.47 17.66 17.43 17.58 17.51

Potash 0.31 0.31 0.31 0.31 0.31

Taking into consideration leaching 

Urea 0.399 0.404 0.399 0.402 0.400

Phosphate 75.94 76.80 75.80 76.43 76.14

Potash 1.34 1.35 1.33 1.35 1.34

So the amount of fertilizer to be applied to replace the nutrients washed by erosion was 
estimated to be about 78 lakh tonnes per year. The amount of individual fertilizer to be 
applied in terms of Urea, Phosphate and Potash are given in the table above for the 
respective years.

9.3 Land Use

According to agricultural census the numbers of operational holdings are 66.37 lakh 
hectares. The total area of the holdings is 165.78 lakh hectares. The average size of the 
holdings is 2.49 hectares. Holdings belonging to scheduled caste and scheduled tribes 
work out to be 8.14 and 13.69 lakh constituting about constituting about 8.26 and 19.41% of 
the total operational area of the state respectively.

Table 9.7 Operational Holding (No. and area)(No. in Lakh; area in lakh hectare)

Category S.C. S.T. Others Total Percentage

Marginal No. 3.58 4.65 15.33 23.56 35.50

Area 1.73 2.25 7.38 11.36 6.85

Small No. 2.29 348.00 11.11 16.88 25.43

Area 3.24 5.13 16.01 24.38 14.71

Others No. 2.27 5.68 18.10 25.93 39.07

Area 8.73 24.80 96.51 130.04 78.44

Total No. 8.14 13.69 44.54 66.37

(%) 12.26 20.63 67.11 100.0



Area 13.70 32.18 119.90 165.78

(%) 8.26 19.41 72.32 100.0
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Source Agriculture census 1995-96

The following table shows the cropping pattern, crop wise total production and productivity 
of the respective crops for the Year 2000-01 and 2001-02.

Table 9.8   Area, Production and Yield

  2000-2001  2001-02 

  Area Production Yield Kg/ Area Production Yield Kg/
000' '000 Hectares 000' '000 Hectares
Hectares  Tonnes Hectares Tonnes 

Kharif cereals 3825 2946 770 3885 4270 1099 

Rabi cereals 3396 4963 1461 3793 6113 1612 

Total cereals 7221 7909 1095 7678 10383 1352 

Kharif pulses 855 350 409 871 451 517 

Rabi pulses 2696 1931 716 3295 2774 842 

Total pulses 3551 2281 642 4166 3225 774

Kharif food grains 4680 3296 704 4756 4721 993

Rabi food-grains 6092 6894 1132 7088 8887 1254

Total food grains 10772 10190 946 11844 13608 1149

Kharif. Oilseeds 4947 3718 752 4913 4045 823

Rabi oilseeds 585 379 648 676 524 775

Total oilseeds 5532 4097 741 5589 4569 817

 Cotton (bales) 498 245 244 542 394 371

 Sugar cane (g) 43 166 3847 42 167 3976

Total Kharif 10125 7014 693 10211 8766 858

Total rabi 6720 7439 1107 7806 9578 1227

Total (Kharif+rabi) 16845 14453 858 18017 1834 1018

 Source: Agricultural Statistics 2002; Agriculture Department
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Major crops grown in the State are Paddy, Wheat, Maize and Jowar among Cereals, Gram, 
Tur, Urad and Moong among Pulses, while Soybean, Groundnut and Mustard among 
Oilseeds. Also commercial crops like Cotton and Sugarcane are also grown in considerable 
area in few districts. Horticulture crops Potato, Onion, Garlic, along with fruits like Papaya, 
Banana, Oranges, Mango and Grapes are also grown in the State. Some area under 
medicinal crops and narcotic crops are also grown in the State. Madhya Pradesh is 
predominantly Kharif crops growing State. Kharif Crops occupies about 54.25 % whereas 
Rabi Crops occupies about 45.75 % area out of the total cropped area in the State.

Cereals are cultivated on about 40% of the total gross cropped area of the state. Pulses and 
oil seeds form the second major crops of the state. Each is cultivated on about 20% of the 
gross cropped area. Commercial crops like cotton and sugar cane are cultivated on about 
3% of the gross cropped area. Other crops like vegetables, fodder and medicinal plants are 
grown on about 6% of the gross sown area. 

The State is at present producing about 16.0 million tones of food grains and about 5.7 
million tones of total Oilseed. The State is the highest producer of Oilseed and Pulses in the 
Country As far as productivity is concerned the states lacks far behind the national 
productivity average of cereals and millets. The productivity of pulses in the state is 
comparable to the national average, but still it lags behind in that also.

It has been estimated that the State has an irrigation potential of 60.9 lakh hectares which, 
when fully utilized, can irrigated 40% of the present net sown area. The table given below 
illustrates the source wise irrigated area and the percentage of gross and net area irrigated. 
In terms of net irrigated area the percentage of area irrigated is about 30 -34%.

Table 9.9 Net area irrigated by different sources in Madhya Pradesh
In '000 Hectares

Source: Commissioner Land Records

Year Canals Tanks Wells Other Net Gross % of Net % of Gross
& Sources Irrigated Irrigated Irrigated Irrigated
Tube- Area Area. Area To Area To
Wells. Net Area Gross Area

Sown Sown

1997 -98 964 154 3379 727 5224 5367 34.6 26.5

1998-99 999 139 3600 776 5515 5668 36.4 27.7

1999-00 1002 132 3712 815 5661 5828 37.6 28.5

2000-01 808 85 2651 591 4135 4285 28.0 23.8

2001 02 881 93 3039 722 4735 4899 31.6 25.6
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Fertilizers play a big role in augmenting agricultural production. States average fertilizer 
consumption of NPK is 46.33 Kg/hectare during 1999-2000 as against all India 
consumption of 97 Kg. /hectare (Agriculture Department MP, 2002). The table below 
illustrates the year wise fertilizer consumption in terms of active ingredients in the state.

Table 9.10 Fertilizer consumption in terms of active ingredients (Madhya Pradesh)
(In thousand tonnes)

YEAR Nitrogen Phosphorous Potassium TOTAL

1997-98 595.4 343.3 37.2 975.9

1998-99 576.9 382.6 26.8 986.3

1999-2000 527.2 372.2 44.3 943.7

2000-01 (P) 384.3 300.3 30.6 715.2

2001-02 (P) 432.1 308.4 32.0 772.5

Source: Directorate of Agriculture.

B. Monetary Accounts 
The farm land prices were available for the Year 1994-95 for both the irrigated and un-
irrigated land based on sample survey. The monetary estimates of land resources for the 
respective years were estimated based on constant prices (1993-94 as base year) based 
on wholesale price index of all commodities for India. The degradation of soil resources 
were estimated based on nutrient loss, fertilizer prices and the cost of application of 
fertilizer.

9.4. Land Resources 

The opening area of 155.94 lakh hectares in 1997-98 was valued at Rs.22, 87,066 million 
whereas the same for the year 2001-02 was valued at Rs 27, 08,814 million. The increase in 
the value despite the decrease in area reflects the increase in farmland prices.

Table 9.11 Land Resource Core ( Monetary) Account Madhya Pradesh

Land Resource In million Rs.

(Core) Account 1997-98 1998-99 1999-2000 2000-01 2001-02

Opening area 2287066 2461109 1188882 2539697 2708814

New areas for agriculture 1466.632 472.4121 -9247.54 9941.063 -5046.62

Land use conversion -3226.59 14644.77 2674.909 4889.048 15487.89

Other volume changes -11146.4 -6613.77 611.4077 -11081.8 -13573.7

Adjustment 204989 -1300729 1364877 158687.1 -2705682

Closing area 2274160 2469613 1182921 2543446 2705682
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The new areas for agriculture were valued at Rs. 1466.63 Million for the year 1997-98 and 
the corresponding value for the Year 2001-02 was Rs. 5046.62 Million. Valuation was simply 
arrived by multiplying the corresponding value in physical terms with the farmland prices for 
the irrigated land and un-irrigated land for the respective year.

Regarding the land use conversion and other volume changes the monetary accounts 
contains the monetary value of the corresponding land area in physical terms.

The corresponding value in revaluation includes the increase or decrease in the value of 
land asset due to change in farmland prices as well as includes the corresponding value of 
adjustment in the physical accounts.

The closing area of 155.06 lakh hectares for the year 1997-98 was valued at Rs. 22, 74,160 
Million and  for the year 2001-02 the closing stock of 155.48 lakh hectares was valued at Rs. 
27,056,82  Million.

9.5 Soil resources

Degradation arising in the form of major nutrient loss (Nitrogen, Phosphorous, and 
Potassium) measured by replacement cost method is valued to be Rs. 46,355 Millions for 
the year 1997-98 and Rs. 44877.87 Millions for the year 2001-02. The value of degradation 
includes the cost of fertilizer needed to replenish the degraded nutrients as well as the cost 
of fertilizer applications.

Table 9.12 Soil resource Monetary Account
In Lakh Rs.

Soil Resource (Link) 1997-98 1998-99 1999-2000 2000-01 2001-02
Account

Urea 1461.66 1547.01 1714.14 1849.02 1842.03

Phosphate 215659.32 218121.05 206173.98 207892.32 207106.41

Potash 4947.91 5004.39 5309.40 5727.16 5705.51

Cost of Applications 19418.25 19639.91 19383.19 19544.74 19470.85

Total Replacement 241487.13 244312.36 232580.71 235013.23 234124.79
 cost 

The average value of degradation ranged from Rs. 1502 per hectare to Rs.1557 per hectare 
during the period.
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9.6 Adjustment 

The contribution of the Sector (agriculture and animal husbandry) to the Gross State 
Domestic Product (GSDP) at constant  (1993-94) prices for the year 1997-98 was Rs. 
1525436 lakhs and for the year 2001-02 was Rs. 1415167 lakhs. After adjusting for the cost 
of degradation the adjusted contribution of the sector to the GSDP for the respective years 
was Rs. 1283948.87 lakhs and Rs. 1181042.21 lakhs.

Table 10.13 Adjustment for Degradation, Madhya Pradesh

The cost of degradation in terms of replacement cost  so estimated ranged from 15.83% to 
19.45% of the annual contribution of agriculture and animal husbandry  sector to the  Gross 
State Domestic Product  at constant (1993-94) prices. 

1997-98 1998-99 1999-2000 2000-01 2001-02

Replacement cost 241487.13 244312.36 232580.71 235013.23 234124.79
in lakhs

Contribution of sector 1525436 1556800 1663757 1207984 1415167
to the GSDP at 
constant prices in 
Rs. Lakhs

Adjusted SGDP in 1283948.87 1312487.64 1431176.29 972970.77 1181042.21
Rs. Lakhs

Percentage of 15.831 15.693 13.979 19.455 16.544
replacement cost to 
the SGDP of the 
sector
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FOREST RESOURCE ACCOUNTING 

(FRA)FOR THE STATE OF MADHYA PRADESH 

10.0  Introduction

Environmental  and  economic  concerns  about  forests  have  been  expressed  in  
numerous international forums and have given rise to various conventions, the main 
concerns are:

Economic:  Linked to the sustainability of forests as a source of wood and non-wood 
products and economic activities that take place in the forest.  The quantity and quality of 
forest resources decline because of forest logging, at levels greater than those of 
regeneration, for timber, fuel and fodder, and because of forest diversion and 
encroachment.

Environmental: Owing to the role  of  forests  in  the  carbon  cycle;  water  cycle  and  soil  
erosion  control; habitat and support of biodiversity; Recreational, aesthetic and cultural 
functions. The  adverse  consequences  of  large-scale deforestation and diversion  have 
adverse affects on  regional and global climatic balances;  soil  erosion  and watershed 
destabilization; natural  habitat  diversity,  species  diversity  and genetic diversity in forests. 
It has affect on recreational, aesthetic and cultural amenities of the forest with   increasingly 
restricted access to forests affecting communities that are dependent on forests for their 
livelihood and traditional cultural activities.

The increasing concern about sustainable forest use, has led to the development of various 
instruments to monitor the health of the forest, changes in land use and the impact of forest 
on the national economy. These instruments include integrated environmental and 
economic accounting for forest, discussed in detail in the previous section. The present 
section discusses the results of the accounting tables presented in chapter 3 (Section I) as 
applied to forests of Madhya Pradesh.

10.1 Asset Accounts

(i) Physical Accounts: The asset accounts of forest resources of Madhya Pradesh in 
physical terms for the year 2003-04 are given in the table 10.1 (Area) and table 10.2 
(Volume).

Opening stocks: The opening stocks represent the growing stock of resources 
present at the beginning of the accounting period. The total opening area is 95,221 

  sq.km.(recorded forest area)which is about 31 percent of the state's geographic area. 
 Out of the total recorded forest area, 76429.01 sq.km.about 80.26 per cent of the total 

  recorded forest area is under forest cover. 17,468 sq.km. (18.34 per cent) of the 
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recorded forest area is under forest scrub and blank. In addition to this about 1324 
. sq.km. areas inside the forest cover is covered with water bodies The total opening 

 stock in terms of volume is 216998 thousand cu.mt.The Different forest strata in terms 
of volume and area are grouped into three main categories: Sal, Teak and other 
miscellaneous species, based on the proportion of forest area by species composition 
as per as previous FSI (1995) estimates.  The species wise breakup of the growing 
stock volume is Sal 15896.68; Teak 72,884; and other Miscellaneous Species 
128217.32 thousand cu.mt. The average growing stock in the state forest is 28.39 
cu.mt. per hectare of forest area under forest cover. 

Changes due to economic activity: The tables show the change in growing stock 
volume and area due to timber logging, fuel-wood extraction, illegal logging and 
logging damage, species wise. The state forest department has records of felling in 
terms of converted timber, but that was needed to be converted in terms of standing 
volume based harvested. In absence of data for the whole state for standing volume 
felled the conversion ratio was estimated based on the figures of Bhopal circle. The 
conversion ratio so obtained was 0.203 which was quite low as compared to Himachal 
Pradesh. The total depletion of growing stock in terms of standing volume due to 
various economic activities is 22,175.63 thousand cu.mt. Fuel-wood extraction in 
terms of standing volume harvested constitutes about 92.65 per cent of the total 
depletion due to economic activity. The total extent of area under various economic 
activities is about 8615.42 sq.km. The prescribed area for logging for the year 2004-05 
(1059.5 sq.km.) as provided by the state forest department was taken as the actual 
area under logging (timber) for the year 2003-04. As the actual logged area for the 
accounting year was not available with the department and the other reason was that 
the commercial felling is done according to the working plan prescription, and 
generally the annual prescribed area for logging is more or less same for the various 
years. The change in depletion both in area (table 10.1) and in volume (table 10.2) are 
further segregated according to species composition. The state forest department 
has the records of no. of stumps illegally felled during the year and the volume of 
standing timber felled illegally was estimated based on the average standing volume 
of trees outside forest of the state based on FSI (2005). So the volume of standing 
volume felled illegally was estimated to be about 49 percent of the timber felled 
(normal felling and submergence felling) and it was about 105.55 percent of the 
normal timber felling of the year. The total area afforested during the year is 398.52 

  sq.km.(385sq.km. on forest land and rest on non forest land mainly in lieu of diversion 
and encroachment), and the total afforested volume during the year is 1131.45 
thousand ccu.mt. Therefore net depletion (net of depletion and afforestation) due to 
economic activities in the growing stock is about 21044.18 thousand cu.mt. during the 
accounting year.

Other volume changes: Other volume changes comprise additions to stock (due to 
natural growth and regeneration) and reductions (due to stand mortality, insect 
infestations, forest fires and natural calamities). The total annual increment due to 
natural growth was estimated to be 4651.39 thousand cu.mt. So the annual increment 
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rate for the state forest cover is 0.608 cu.mt. per hectare per year, whereas if it is 
estimated for the total recorded forest area it comes to be 0.488 Cubic meters per 
hectare per year. 927.45 sq.km. of the forest area was put under regeneration. The 
total regenerated volume is 56.44 thousand cu.mt. So the annual augment in the 
growing stock due to regeneration and growth is to the extent of 4707.83 thousand 
cu.mt.

Table 10.1 Area Accounts of Forests of Madhya Pradesh (2003-04)

AREA IN SQ.KM

Activity/Forest types Sal Teak Other Total Water Forest Total 
 Misc forest bodies Scrub/ recorded 

species cover inside Blank Forest
forest Area
cover 

Opening Stocks 5598.9 25670.5 45159.51 76429.01 1324 17,468 95,221

Area subject to logging 631.15 2893.70 5090.59 8615.42

Timber  Logging/harvest 77.62 355.86 626.03 1059.5

Fuel wood 530.02 2430.06 4274.95 7235.03

Illegal logging 19.51 89.45 157.36 266.31

Logging damage 4.00 18.33 32.25 54.58

Total Area Afforested 

and Regenerated 97.03 328.82 783.52 1325.96

Area Afforested

Forest land 28.14 12.95 227.84 385.52

Non forest Land 0.9 4.4 7.7 13.0

Area Regenerated 67.94 311.51 548 927.45

Area Subject to Natural 

Disturbances 2644.4 12124.2 21328.83 36097.41

Area subject to forest fires 39.2 179.7 316.1 535.0

Area subject to grazing 2605.2 11944.5 21012.72 35562.41

Encroachment 2.11 9.69 17.04 28.84 0.50 6.59 35.93

Transfer of land for 

non-forestry purposes 2.97 13.63 23.97 40.57 0.70 9.27 50.54

Closing Area 5596.01 25656.9 45135.54 76388.44 1323.30 17458.72 95170.46

Total Change in area 2.97 13.63 23.97 40.57 0.7 9.27 50.54

Framework Adapted From Haripriya 2000
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Table 10.2 Volume Accounts of Forests in Madhya Pradesh 2003-04

Volume  In '000' cum  

Activity/Forest types Sal Teak Other Total
Misc. Sp.

(1) Opening Stocks [standing volume] 15896.68 72884 128217.32 216998

Changes due to economic activity

Depletion (--) 1624.53 7448.22 13102.89 22175.63

 Timber Logging/harvest 52.51 240.76 423.54 716.81

Fuel-wood extraction 1505.25 6901.36 12140.86 20547.48

Illegal logging 55.41 254.03 446.89 756.33

Logging damage 11.4 52.1 91.6 155.0

Afforestation (+) 82.59 49.15 668.69 800.43

(2) Net Changes (net of depletion 
and afforestation) -1541.94 -7399.07 -12434.20 -21375.20

Other volume changes

Additions (+) 268.15 1844.21 2595.47 4707.83

Natural growth (Mean Annual 
Increment) 264.94 1822.1 2564.35 4651.39

Regeneration 3.21 22.11 31.12 56.44

Reductions (--) 186.18 1140.49 1703.56 3030.24

Forest fires 1.85 12.75 17.95 32.56

Submergences 61.05 279.91 492.42 833.39

Animal grazing 123.28 847.82 1193.19 2164.29

(3) Net Volume Changes (net of 
additions and reductions) 81.97 703.72 891.90 1677.60

(4) Other accumulations (--) 14.44 66.19 116.43 197.06

Encroachment 6.00 27.50 48.38 81.88

Transfer of land to other activities 8.44 38.68 68.05 115.18

Net volume change (5=2+3+4) -1474.40 -6761.53 -11658.73 -19894.66

(6) Closing Stocks (6=1+5) 14422.28 66122.47 116558.59 197434.36

Framework Adapted From Haripriya 2000



According to a survey by the state forest department ( Protection division) about 0.7 percent 
of the area under forest cover of the state is affected by forest fire, based on this the total 
area under forest cover affected by forest fire was estimated to be 535 sq.km.  According to 
the aforesaid survey there is no Loss of Growing Stock due to forest Fire, except loss of 
ground vegetation. So the resulting growing stock loss in form of ground vegetation was 
estimated to be 32.56 thousand cu.mt. 

There is no instances of attack of insects and pests in the accounting Year. According to 
estimates of state forest department about 46.53 percent of the total forest area of the state 
is under heavy grazing pressure. The extent of forest area with forest cover and under heavy 
Grazing is 35562.41 sq.km. and the resulting volume lost due to grazing in form of young 
regenerations is 2164.29  thousand cu.mt.

So the net volume change due to additions and reductions during the accounting year 2003 
-2004 is 1677.60 thousand cu.mt.

Other accumulations: Other accumulations indicate the Diversion of forestland for non-
forestry purposes (e.g. for agriculture, industrial, irrigation purposes) and encroachment. 

 Average annual diversion of forest land was estimated to be 50.54 sq.km. based on the 
extent of diversion since 1980, out of which the estimated area under forest cover was 40.57 

 sq.km. The resulting loss in the growing stock due to diversion was of 115.18 thousand 
 

cu.mt.  The annual forest area encroached is 35.93 sq.km. of which 28.84 sq.km. is under 
forest cover and the remaining is devoid of any forest cover. The volume loss due to 
encroachment is 81.88 thousand cu.mt.

Closing stock: The closing stocks are computed as opening stocks less reductions plus 
additions. The total closing stock for the year in volume terms is 197434.36 thousand cu.mt. 
thereby resulting into annual net depletion of about 19563.64 thousand cubic meters of in 
the growing stock. The annual depletion  in volume is about 9.9% of the opening stock. The 

 closing area is 95170.46 sq.km. therefore there is net loss of 50.54 sq.km. of forest area 
during the year.

(ii) Monetary accounts:
The entries correspond to the physical accounts but may contain an additional entry for 
revaluation, which records the change in asset value due to changes in prices between 
the beginning and end of the period.

The concept of economic rent is central to natural-resource valuation. Economic rent is 
defined as the return to any production input over the minimum amount required to 
retain it in its present use. It is broadly equivalent to the profit that can be derived or 
earned from a factor of production (for example, a natural-resource stock) beyond its 
normal supply cost. In forest economics, the concept of "stumpage value" is very close 
to that of economic rent.

The national accounts data are mainly based on market prices, while most non market 
valuation techniques include the consumer surplus, mainly used for valuation of Non 
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Activity/Forest types Sal Teak other Misc. Sp. Total

(1) Opening stock 20045.7 91906.7 23720.2 135672.6

Changes due to economic activity

Depletion (--) 359.1 1646.4 1861.1 3866.6

 Timber Logging/harvest 66.2 303.6 78.4 448.2

Fuel-wood extraction 208.7 956.8 1683.2 2848.6

Illegal logging 69.9 320.3 82.7 472.9

Logging damage 14.3 65.7 16.9 96.9

Afforestation (+) 104.1 62.0 123.7 289.8

(2) Net Changes (net of depletion and 
afforestation) -254.9 -1584.4 -1737.4 -3576.8

Other volume changes 

Additions (+) 338.1 2325.6 480.2 3143.9

Natural growth (Mean Annual Increment) 334.1 2297.7 474.4 3106.2

Regeneration 4.1 27.9 5.8 37.7

Reductions (--) 234.8 1438.2 315.2 1988.1

Forest fires 2.3 16.1 3.3 21.7

Submergences 77.0 353.0 91.1 521.1

Animal grazing 155.5 1069.1 220.7 1445.3

(3) Net Volume Changes (net of 
additions and reductions) 103.4 887.4 165.0 1155.8

(4) Other accumulations (--) 18.2 83.5 21.5 123.2

Encroachment 7.6 34.7 9.0 51.2

Transfer of land to other activities 10.6 48.8 12.6 72.0

Net volume change (5=2+3+4) -169.8 -780.5 -1594.0 -2544.2

(6) Closing Stocks (6=1+5) 19875.9 91126.3 22126.2 133128.4

timber forest products used directly by the households after being collected/processed. 
The United Nations Statistical Office has recommended use of the present-value 
method when market values for transactions in resource stock are not available. 
Although conceptually preferred, Euro stat found the present value approach of 
standing timber to be complicated and required a great deal of data. Consequently, the 
stumpage value approach was recommended.

The Total converted volume (species wise) harvested was converted to the standing 
volume (species wise).  The total expenditure incurred by State forest department (in 
the form of Felling of trees, Conversion wages, Transportation charges, temporary 
construction for harvesting, wages) for the year was Rs. 447.28 Million. The total 
harvest as per as the forest department records was 314942 thousand cubic meters. 
Hence, the extraction cost per cubic meter (Cmt) of timber extracted, was Rs.1420.15

Table 10.3 Monetary Accounts of Forests in Madhya Pradesh (2003-04Value in Million Rs.)

Framework Adapted From Haripriya 2000
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Average Auction price (Nationalized timber Rs.7625, non nationalized timber Rs. 2328 per 
cu.mt.) was obtained from the State forest corporation for the year 2002-03. Teak and Sal 
are the nationalized timber and the timber under other miscellaneous species was treated 
as non nationalized timber. After deduction for the extraction cost and adjusting in terms of 
standing volume the stumpage value in terms of standing volume was estimated to be Rs. 
1261 per cu.mt. and for non nationalized timber it was estimated to be Rs. 185 per cu.mt. 
The fuel-wood was valued based on NSSO (1999) fuel-wood prices.

So the opening stock of the year was valued as 135672.6 Million Rs. The total depletion due 
to logging was of Rs. 3866.6 Million. The net change due to depletion and afforestation was 
of Rs. 3576.8 Million.

The total addition in the stock due to regeneration and increment was valued at Rs. 3143.9 
Million. The total reductions due to submergence felling, forest fire and grazing was valued 
at Rs. 1988.1 Million. So the net volume change is of the extent Rs. 1155.8 Million. The loss 
in forest stock due to diversion and encroachment in the year was of Rs.123.2 Million.

So the net decrease in value of the timber stock during the year was of Rs. 2544.2 Million 
and the resultant closing stock for the year was Rs. 133128.4 Million.  So a decrease of 
1.87% of the value of opening stock, whereas during the same period the corresponding 
decrease in volume terms was 9.9% of the opening stock.

10.2  Asset accounts- Commercial working

The total area under forest cover was assumed to be available for wood supply and the 
forest area devoid of any forest cover were considered to be not available for wood supply. 

 So 76429.01 sq.km. of forest area was available for wood supply during the period and the 
 .remaining area of 18,791.9 sq.km. was not available for wood supply

Table 10.4 Forest asset accounts for wooded land (2003-04)
(In Sq. Km.)

Categories of Changes Available for Not available Total
wood supply for wood supply

Opening area 76429.01 18,791.9 95,221
Changes due to economic 
activities
Afforestation
Afforestation in non forest land +385.52 -385.52
Deforestation(Area diverted for +13
non forestry purposes) and -69.41 - 17.06
Encroachment
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Other changes
Natural Regeneration 927.45
Artificial Regeneration 0

Changes in classification
Demarcated 0
Un-demarcated 0

Closing area 76,758.12 18389.32 95,147.44

Adapted from Euro stat 2002a.

Changes due to Economic Activity: The total afforested area during the year is 385.52 
sq.km. and in absence of specific information it was assumed that afforestation has been 
done on blank area. Therefore, resulting into decrease of area not available for wood supply 
by that extent and the corresponding increase in the extent of area available for wood 
supply. In addition to that there was afforestation on 13 sq.km. non forest land in lieu of 

 
diversion and encroachment, thereby resulting into corresponding increase in forest land. 

 
The total loss in forest land during the year was 86.47 sq.km. (69.41sq.km. available for 
wood supply and 17.06 not available for wood supply) due to diversion and encroachment.

Other changes:  Extent of area regenerated doesn't cause interchanging in the category of 
area according to availability for wood supply as regeneration takes in the area which is 
previously also wooded or available for wood supply. The total area regenerated during the 
year was 927.45 sq.km.

Closing Stock: The closing area for the land available for wood supply was 76,758.12 
  sq.km. and land notavailable for wood supply was 18389.32 sq.km.So the total closing area 

 for the year was 95,147.44. So there was a depletion of 73.56 sq.km. of forest area during 
the year due to diversion and encroachment, netted of afforestation on blank area.

10.3  Flow accounts for forest goods and services

(i) Timber and Fuel-wood
The estimation of output of timber (normal logging, submergence logging, recorded and 
illegal) in physical terms and monetary terms (Stumpage value method) has been 
described in asset accounting in details.

(ii) Fodder and Grazing
First the average amount of fodder collected per household from different sources was 
estimated by dividing the total amount of fodder collected from different sources by the 
total number of rural households. This average amount was multiplied by the total no. of 
rural households for the accounting year to obtain the total amount of Fodder collected 
from all sources. From this total fodder collected the amount of fodder collected from 
Government forest was estimated based on the figures per 1000 distribution of quantity 
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of fodder collected during by source. Hence the amount obtained was multiplied by the 
average price of fodder, Rs. 0.75 per kg (NSSO 1999) to obtain its monetary value. The 
total fodder collected from the Government forest was estimated to be 294724.74 
tonnes and it was valued to be of Rs.22.14 crores.

About 3.27 million livestock out of 35.61 million livestock (Government of India 2003) 
were estimated (Based on NSSO 1999) grazing in state forest. So about 9.21 per cent 
of the total livestock of the state were estimated to be grazing in state forest.

 As per as the state forest department survey about 35562.4 sq.km. of state forest area 
.  

is under heavy grazing pressure According to Singh (1994) the averagedry grass yield 
from forest and grassland varies from 2.0 to 1.5 tonnes per hectare per year. As the area 
concerned for grazing is under heavy pressure the average yield or fodder grazed form 
forest was taken as 2 tonnes/hectare/ Year. Hence the amount of fodder or grass grazed 
in form of dry fodder from the state forest during the year is estimated to be 7.13 million 
tonnes. This amount of fodder in tonnes grazed from state forest was multiplied by the 
average price of fodder (Rs.0.75 per kg.) to obtain its monetary value. So Rs. 533.43 
crore worth of fodder was grazed from the Madhya Pradesh forest during the year 2003-
04.

(iv) Minor Forest Produce (MFPs)
There are many important Non wood forest Products (NWFP) found in the forests eg. 
Tendu leaves or Bidi leaves (Diospyros melonoxylon), Sal Seed(Shorea robusta), 
Chebulic Myrobolan or Harra (Terminalia chebula), Gum, Chironji (Buchanania 
lanzan), flower and seeds of Mahua (Madhuca indica) and flowers, seeds, bark & roots 
of various plant species. Tendu leaves, Sal seed, Chebulic, Myrobolan and Gums are 
nationalised forest produce whereas the other NWFP being non-nationalised. These 
non-nationalised NWFP can be collected and traded freely.

The records pertaining to collection and trade of nationalized MFPs are available with 
the forest department. During the year 2003-04, 22. 21 lakh standard bags of tendu 
patta were collected and traded. In addition to that 16675 quintals of other nationalized 
Non wood forest products were collected and traded with by the forest department. For 
collection of these nationalized MFPs the forest department paid the local collectors   
Rs. 89 crores and the forest department earned Rs.58.67 crores from the trade of these 
products.

Information regarding the other non nationalized MFPs and medicinal herbs are not 
available, but according to the state Minor forest produce federation the potential 
availability of few important medicinal herbs and the other non nationalized MFPs in the 
state in wild are 9055 tonnes (GOMP, 2004). The values of these were estimated based 
on the local supply price by the cultivators. The value so obtained was Rs.12.43 crores.

  
(v) Ecotourism/ recreational Benefits

The travel cost method (TCM) is the most common indirect method used to estimate the 
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recreational use value of natural areas. The basic premise of the travel cost method is 
that the time and travel cost expenses that people incur to visit a site represent the 
“price” of access to the site.

The individual travel cost method (ITCM) was used for estimation of consumer surplus 
of the visitors and the economic worth of recreation in the state. The number of visits 
made by an individual or a family or a group was used as a dependent variable. Traveling 
cost and the income of the visitor are the most important independent variables that 
determine the value of consumer surplus in the TCM studies. In this study, to and fro 
travel expenses, boarding, lodging and onsite cost while visiting the Reserve were 
considered as the Travel cost. The other independent variables considered were age, 
education, site quality and substitute site.

Pench tiger reserve was selected for this study. Pench Tiger Reserve was created in 
th1992, becoming the 19  Reserve in the Project Tiger network. 

The demand function for the state was estimated to be 

Log  (no. of Trips) = C  + C  (Travel cost) + C  (Household Income) +e10 1 2o
The average consumer plus per visit to the reserve was estimated (CS) = log (No. of 
Trips)/ curve of the demand function (c).

Hence the average consumer plus per visit was estimated to be Rs. 2428. 
According to forest department records 5, 63,490 (5, 45,267 Indian; and 18,223 
Foreigner) made visit to various national parks and sanctuaries of the state during the 
year 2003-04. Rs. 2.21 crores was collected by the forest department by the visitors as 
entry fee and other expenses. The estimated consumer surplus per visit was multiplied 
by the total number of visitors to various National Parks, Sanctuaries of the state during 
the year to obtain the total recreational/ Ecotourism services provided by the forest 
Ecosystem in the state. So the total recreational benefit or ecotourism services 
provided by the state forest ecosystem were estimated to be Rs.136.82 crores.

Table 10.5 Flow Accounts for Madhya Pradesh Forest Goods and Services

Economic Value of Direct and Indirect Benefits

Physical value Monetary value 
(In Crores Rs.)

Total Recorded Forest Area 95,221 sq.km. -

Area under Forest cover 764,429 sq.km. -

3Total growing stock 216.99 Million M 13567.26 

I. Direct Benefits

A. Direct  Consumptive benefits
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32.Timber Logging 2.46 Million M 153.9 

3
3. Fuel wood 20.54 Million M 284.86 

4.Fodder (collection) 0.3 Million Tonnes 22.14 

5. Grazing  (livestock) 3.27 Million Livestock 22.14
7.13 Million  tonnes grazed fodder 533.43 

6..Minor forest produce 22.21 Lakh std. bags of 
tendu patta
10722.5 Tonnes other MFPs. 160.1 

Total Direct consumptive benefits 1176.57

B. Direct Non Consumptive Benefits

7.Ecotourism 545267 Indian 136.82
18223 Foreigners

Total Direct Benefits(A+B)

II. Indirect Benefits

2 recorded forest area
8.Watershed 95,221 Sq. Km 190200.30

9.Carbon  dioxide Stock 922.05 Million 24242.69
Carbon dioxide flux -16.23 Million tonnes - 426.68

10.Biodiversity/ Endangered 
Species 670 Medicinal plant species. 10478.5

11.Employment Generation 480 Lakh Man days 360

Total Indirect Benefits (7+12) 224145

Total Economic Value(I+II) 225459

 For the detail study please refer to the section V o the report 'Case study on Pench Tiger Reserve'  

Framework Adopted from Verma, 2000

10.4   Environmental Services Account

(i) Carbon Accounting

Estimation of Carbon Storage/ Sink
The total growing stock of the state forest is 216998 thousand cu.mt. The total stem 
biomass was estimated on the basis of stem density of the various species to be 
116369.31 thousand tonnes. Based on the biomass expansion factor the above ground 
biomass was estimated to be 395655.65 thousand tonnes. Therefore the total 
belowground biomass estimated on the basis of root shoot ratio of individual species 
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was 106827.03 thousand tonnes. So the total biomass of the growing stock in the state 
forest both underground and above ground was 502482.68 thousand tonnes. So the 
total carbon stock (based on IPCC default value of 0.5 * biomass) held by the state forest 
was 251241.34 thousand tonnes. So when the total carbon stock was n converted in 
terms of carbon dioxide it gave the equivalent of atmospheric carbon held by the state 
forest biomass which was estimated to be 922055.7 thousand tonnes. 

Table 10.6 Carbon Stock Madhya Pradesh Forest 2003-04

1 2 3 = 1/2 4 5= 1*4 6 7= 5*6 8

Species Growing Area Sq. Volume/ Basic Stem Biomass Above Root-
stock Km. Sq. Km. Density Biomass Exp. Factor ground Shoot
 Volume                (tonnes/ ('000 biomass ratio
( 000m3) m3) tonnes) ('000
       tonnes)

1 2 3 4 5 6 7 8 9

Sal 15896.68 5598.90 2839.25 0.72 11445.61 3.4 38915.07 0.27

Teak 72884.00 25670.50 2839.21 0.56 40815.04 3.4 138771.14 0.27

other Species 128217.32 45159.51 2839.21 0.50 64108.66 3.4 217969.44 0.27

All species 216998.00 76428.91 2839.21 116369.31 395655.65
total 

Table 10. 6 Continued.

9=7*8 10=7+9 11=10*.5 12=11*3.67 13=12*1000 14=13*$6 15=14*43.82

Species Below Total Carbon Carbon carbon Value of IN Crores
ground Living Content dioxide in dioxide in carbon
biomass  Biomass ('000 ('000 tonnes stock @
('000 ('000 tonnes tonnes) of $6 per
tonnes) tonnes) (0.5*TLB) tonnes of 

Carbon
dioxide

1 10 11 12 13 14 15 17

Sal 10507.07 49422.14 24711.07 90689.63 90689631 544137786.2 2384.412

Teak 37468.21 176239.34 88119.67 323399.2 3.23E+08 1940395163 8502.812

other 58851.75 276821.19 138410.60 507966.9 5.08E+08 3047801345 13355.47
Species

All species 106827.03 502482.68 251241.34 922055.7 9.22E+08 5532334294 24242.69
total 
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Estimation of Annual Carbon Flux/ Sequestration:
Annual Carbon sequestration/ flux refer to the removal of CO currently in the atmosphere, 2 

i.e. mitigation of past emissions. The total addition/ increment in volume (due to mean 
annual increment, afforestation and regeneration) in the stock of the state forest for the year 
2003-04 was computed to be 6764.13 thousand cu.mt. The total leakages during the said 
year due to insect mortality, fire, timber felling, fuel-wood extraction diversion was estimated 
to be 23238.63 thousand cu.mt. So during the year 2003-04 there was a depletion in stock 
volume of 16474.5 thousand cubic meters. The corresponding biomass decrease during 
the year was computed to be 8844.06 thousand tonnes. So the net carbon sequestered 
(released) during the year 2003-04 is 16228.8 thousand tonnes.

It is to be noted that from the stand point of accounting the change in carbon stock is the 
release of carbon due to leakages in the accounting year from forestland irrespective of that 
the carbon harvested in the current year are not released in the accounting year (as carbon 
may remain bind in forest products for many years depending on the end product).

Table 10.7 Annual Carbon flux Madhya Pradesh Forest 2003-04

Species/ Mean Root Mean Total Natural Afforestation Addition Volume Volume
forest Annual shoot annual Mean Regeneration (000m3) in Volume subject subject
types Increment ratio increment Annual (000m3) (000m3) to fire to

Aboveground Belowground Increment insect
(000m3)     (000m3) (000m3) mortality

Sal 264.94 0.27 71.5338 336.4738 3.21 82.59 422.2738 1.85 0

Teak 1822.1 0.27 491.967 2314.067 22.11 49.15 2385.327 12.75 0

other 2564.35 0.27 692.3745 3256.7245 31.12 668.69 3956.5345 17.95 0
species

total 4651.39 1255.875 5907.2653 56.44 800.43 6764.1353 32.56 0
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Table: 10.7 CONTINUED

Valuation:
The last column of the table 10.6 and table 10.7 shows the value of carbon stock and net 

carbon sequestered (Released) during the year 2003-04, respectively. The total carbon 

stock at current market rate was valued as 24242.69 Crores Rs. whereas net sequestered 
(Released) carbon during the year was valued to be of worth 426.68 crores Rs.

(ii) Bio-prospecting: A proxy for value of Biodiversity Preservation 
Actual value approach:
The ratio of total identified medicinal plant species of India to the total identified plant 

species of India was taken as the coefficient of probability that the bio-diversity 

supported by that land will yield successful drug, which was estimated to be 0.318. 

Then the total no. of plant species actively used in manufacture of drugs and other 

herbal products for India, and their contribution to the GDP was found out from the 

Medicinal plant board of India. According to National Medicinal Plant Board of India 

(NMPB) the total contribution of herbal Plants in the India's GDP is currently to the 

extent of Rs. 4,446 Crores (Rs.4000 Crores domestic + Rs.446 Crores export). 

Currently about 500 herbal plant species are actively used in manufacture of drugs 

(NMPB) and other herbal products in India. Based on these data, the average value 

addition of medicinal plants actively used in the manufacture of drugs was calculated 

which was found to be Rs. 8.892 Crores. 

This average value when multiplied by the total number of medicinal plant species 

found in India and the coefficient of probability, gives the total value of bio-prospecting 

of the country which was estimated to be Rs. 42,414.84 Crores.

The total number of plant species in Madhya Pradesh are 2712 (BSI, 2004) and 

medicinal plant species are 670 (BSI, 2004).



Per Hectare Economic Value of Direct and Indirect Benefits (Annual) Present value

Benefit and its Total value as For Total Recorded Area under Present value
per Table 7.5 Forest Area Forest cover (for 20 years @
(In Crores Rs.) (95,221sq.km.) (76,429 5% discount

sq.km.) rate)

1.Total growing stock = 13567.26 - -

I. Direct Benefits

A. Direct  Consumptive benefits

2.Timber Logging = 154 161.73 201.49 2072.264

3. Fuel wood = 285 299.30 372.89 3835.640

4.Fodder (collection= 22 23.10 28.78 298.115

5. Grazing  (livestock) = 533 559.75 697.37 7176.845

6. Minor forest produce =160 168.03 209.34 2155.747

Total Direct consumptive 
benefits= 1177 1236.07 1539.99 15538.610

B. Direct Non Consumptive Benefits

7.Ecotourism
Indian + Foreigners = 137 143.87 179.25 1842.281

Total Direct Benefits(A+B) = 1314 1379.94 1719.24 17380.8913

II. Indirect Benefits

8.Watershed = 189490 199000.22 247929.45 2561047.040
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The respective value for the Madhya Pradesh was computed by multiplying total value 

of bio-prospecting for the country with the proportion of number of medicinal plant 

species found in Madhya Pradesh to the total number of plant species found in Madhya 

Pradesh, which was estimated to be Rs.10478.5 crores.

 15,000 National Medicinal Plant Board India
 47,000 National Medicinal Plant Board India

 Botanical survey of India ( GOI)
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9.Carbon Stock = 24243 25459.72 31719.63 326427.821
Carbon flux =  - 427 -448.43 -558.68 -5745.246

11.Biodiversity/ Endangered 
Species =  10479 11004.92 13710.76 141093.003

12.Employment Generation =  360 378.06 471.02 4847.400

Total Indirect Benefits 
(7+12) = 224145 235394.50 293272.18 3027670.017

Total Economic Value(I+II) = 225459 23677.44 294991.42 3045050.908

10.5 Expenditure Account for forestry management and operations:

The total expenditure from all the sectors for the Madhya Pradesh forest was Rs.59.58 
Crores for the year 2001-02, whereas the same for the year 2003-04 was Rs.115.7 crores. 
So during these 3 years the expenditure for the sector has increased by about 1.94 times of 
that of year 2001-02.

Table 10.8 Expenditure for Forestry Management and Operations

(Rs. In Lakhs)

Particulars 2001-02 2002-03 2003-04

Direction and Administration 17.63 38.31 49.5

Communication and Building 81.47 98.12 137.9

Forest Conservation, Development and Regeneration 2596.2 6770.53 8944.11

Compensatory afforestation and plantation in lieu of   
settlement 2342.46 1724.92 1378.67

Social and Farm Forestry 140.74 40.1 42.78

Assistance to Public sector and other undertakings 0 0 0

Forest  Resource  Survey and Utilization 4 25.5 27.17

Environmental Conservation and Wildlife 72.87 69.91 84.65

Education and Training 6.89 15.41 26.59

Soil and water conservation 92.12 82 78.77

Expenditure from Forest Corporation budget 585.68 773.41 782.61

Other expenditure 17.68 18.13 17.88

Total 5957.74 9656.34 11570.63
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The expenditure on forest conservation, development regeneration and compensatory 
afforestation and plantations form the largest forms the largest share of expenditure. 

The expenditure on forest conservation, regeneration and development relative to the total 
expenditure of the forest department has increased during the period. The expenditure on 
forest resource survey and utilization has increased during the time as due to survey work 
undertaken by the department for the revision of working plans and due to large extent of 
submergence felling undertaken by the department, due in the affected areas of the Sardar 
Sarovar project. Similarly the relative expenditure on environment conservation and wild life 
has increased during the period.

10.6 Deforestation, depletion and forest degradation Accounts:

SEEA has a separate category for depletion, which includes only those losses of wooded 
land / timber that are due to economic activity. Depletion of forestland would refer to a 
permanent change in land use due to economic activity such as such as land use 
conversion for agriculture, if forest land is degraded to the point where it no longer meets the 
definition of forested land (tree cover falls below 10%) then the land is reclassified. During 

  
the year 2003-04 there was diversion of 50.54 sq.km. of forest land, out of which 40.57 

  
sq.km. was under forest cover.

Depletion of timber includes felling that exceed net natural growth, but does not include 
loss of timber due to storms or fires. 

Table 10.9 Timber Depletion Accounts (Physical) for Madhya Pradesh (2003-04)

(In'000' cum)

Activity/Forest types Sal Teak Other Misc. Sp. Total

Opening Stocks 15896.68 72884 128217.32 216998

Closing Stocks 14422.28 66122.47 116558.59 197434.36

Net volume change -1474.40 -6761.53 -11658.73 -19894.66

Volume loss due to Forest fires 1.85 12.75 17.95 32.56

Depletion of Timber/ Net 
volume change due to  
economic activities -1472.55 -6748.78 -11640.8 -19862.1

During the year 2003-04 there was net depletion of 19862.1 thousand cubic meters of 
timber, which is about 9.15 percent of the opening stock. 

The revised SEEA-2003 proposes a concept of depletion cost more consistent with 
economic depreciation: the change in asset value from one period to the next.
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When this timber depletion is converted to monetary terms, it is worth Rs. 2522.5 million net 
depletion for the year.

Table 10.10 Timber Depletion Accounts (Monetary) for Madhya Pradesh (2003-04)

(In Million Rs.)

Activity/Forest types Sal Teak Other Misc. Sp. Total

Opening Stocks 20045.7 91906.7 23720.2 135672.6

Closing Stocks 19875.9 91126.3 22126.2 133128.4

Net volume change -169.8 -780.5 -1594.0 -2544.2

Volume loss due to Forest fires 2.3 16.1 3.3 21.7

Depletion of Timber/ Net 
volume change due to  
economic activities -167.5 -764.4 -1590.7 -2522.5

Thus in monetary terms the annual rate of depletion in terms of value of the opening stock is 
estimated to be 1.85 percent.
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CHAPTER-11

I. Main Findings 

The study led to development of detailed accounts for various end uses in land and forest 
sector which are summarized as follows:

(i) Physical and Monetary Accounting of Land Resources

For H.P.
The contribution of the Sector (agriculture and animal husbandry) to the state SDP at 
factor cost at current prices for the year 1999-00 was Rs. 260290 lakhs and for the year 
2000-01 was Rs.290634 lakhs. After adjusting for the cost of degradation the adjusted 
contribution of the sector to the SDP for the year 1999-00 is Rs. 268709.4 lakhs, 
whereas the same for the year 2000-01 is Rs.268638.7 lakhs. The cost of degradation 
so estimated ranged from 8.42% (1999-00) to 7.56% (2000-01) of the annual 
contribution of agriculture and animal husbandry sector to the SDP at factor cost at 
current prices in the respective years. The extent of degradation so estimated ranged 
from 1.829% (1999-00) to 1.699% (2000-01) of the total state domestic product at factor 
cost at current prices.

For M.P. 
The contribution of the Sector (agriculture and animal husbandry) to the Gross State 
Domestic Product (GSDP) at constant  (1993-94) prices for the year 1997-98 was Rs. 
1525436 lakhs and for the year 2001-02 was Rs.1415167 lakhs. After adjusting for the 
cost of degradation the adjusted contribution of the sector to the GSDP for the 
respective years was Rs. 1283948.87 lakhs and Rs. 1181042.21 lakhs. The cost of 
degradation in terms of replacement cost  so estimated ranged from 15.83 per cent to  
19.45 per cent of the annual contribution of agriculture and animal husbandry  sector to 
the  Gross State Domestic Product  at constant (1993-94) prices. 

(ii) Physical and Monetary Accounting of Forest  Resources

For HP
  

During the year 2001-02 there was diversion of 1.7 sq.km. of forest land, out of which 
 

0.66 sq.km.was under forest cover. Depletion of timber includes felling that exceed net 
natural growth, but does not include loss of timber due to storms or fires. During the year 
2001-02 there was net augment of 2520.23 thousand cu.mt. of timber, which is about 
0.74% of the opening stock. The revised SEEA-2003 proposes a concept of depletion 
cost more consistent with economic depreciation: the change in asset value from one 
period to the next. When this augment in timber stock is converted to monetary terms, it 
is worth  Rs. 27478 million. So in monetary terms the annual rate of augment of timber 
stock

MAIN FINDINGS
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For MP

  
During the year 2003-04 there was diversion of 50.54 sq.km. of forest land, out of 

 
which 40.57sq.km. was under forest cover. Depletion of timber includes felling that 
exceed net natural growth, but does not include loss of timber due to storms or fires. 
During the year 2003-04 there was net depletion of 19862.1 thousand cu.mt. of 
timber, which is about 9.15% of the opening stock. The revised SEEA-2003 proposes 
a concept of depletion cost more consistent with economic depreciation: the change 
in asset value from one period to the next. When this timber depletion is converted to 
monetary terms, it is worth Rs. 2522.5 million net depletion for the year. So in 
monetary terms the annual rate of depletion in terms of value of the opening stock is 
estimated to be 1.85 percent.
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SUGGESTIVE FRAMEWORK 

FOR WORKING METHODOLOGY AND DATA 

REQUIREMENT FOR NRA OF LAND AND 

FOREST RESOURCES

12.1  Suggestive Framework for Working Methodology

12.1.1 Land Resource Accounting

The framework of the asset accounts on land and soil resource devoted to agricultural uses 
considers three sets of accounts, namely: the land resource accounts, the soil resource 
accounts, and the land use accounts these being the Core, Link, and Supplementary 
accounts, respectively. Estimating the total stock of soil resources in physical terms is very 
difficult, even for countries maintaining sophisticated land statistics. Thus the physical 
account for soil may show only the change in soil resources from one period to the next. 

Since soil forms very slowly, in practice the only change that would be shown in such 
account (accounted for elsewhere in classification) is the depletion of agricultural soil due 
to erosion, or the extraction of topsoil. But physical accounts can be constructed for 
agricultural land. Land and soil maps and classification systems are used to disaggregate 
land into productivity categories. Changes in stocks of each land category within a period 
reflect various phenomena: conversion to non-agricultural uses; conversion to lower 
productivity classes through physical deterioration by erosion, salinization, or water-
logging.

Some of the important dimensions and data for resource accounting for the Land 
(Agriculture) sector are :

v Trends in land use pattern, 
v Trends in uncultivable, fallow and degraded lands, 
v Loss of productivity and production due to different types of soil degradation 
v And replacement costs of degradation. 

The land resource accounts are divided into two major accounts viz.; basic and 
supplementary accounts.

(a) Basic accounts 
These accounts lay emphasis on the detection and indication of land use and land 
cover changes. The following groups of Basic accounting tables are significant from the 
view of accounting structure for land.

CHAPTER-12
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(i) Land Use -Land Cover 
It relates to the single point of time. It shows the land use/ land cover matrix on the 
basis of the classifications of land and of ecosystems. The compilation of this table 
assumes geo-referenced basic data for land use and land cover for the given area.

(ii) Land Cover Change Matrix
The land cover change matrix cross tabulates land cover at two different points in 
time. It shows how much of the opening stock of a land cover category is still the 
same in the closing stock and the gross flows between the different categories of 
land cover. The total increase, the total decrease, the total changes (increase + 
decrease) and the net change (increase  decrease) can be calculated from this 
table. The same analysis can be done for land use changes

(iii) Changes in land cover by categories of changes
The land-cover change matrix forms the ideal starting point for developing an 
analysis of the causes of changes in land cover (or land use). This is another area 
where standard classification on the type of changes is not readily available. The 
account uses classification specifically adapted to the types of land cover and land 
cover changes in a particular country. In general two levels of changes between 
categories of land use or land cover can be distinguished. Changes in classification 
in classification are referred to as external changes and changes within categories 
as internal changes. 

(b) Supplementary Accounts
The supplementary accounts are strongly driven by policy interests. They can be 
broadly divided in two groups. The first concerned with naturalness and intensity of land 
use and the second with land cover aspects, and the state of the environment. These 
set of accounts integrate land use land cover data with data from a great variety of other 
economic and ecological data sources. The examples of few Supplementary 
accounting tables are given as follows.

(i) Land Use Oriented Accounts
In land use supplementary accounts the land use parts of the basic accounts are 
differentiated in a consistent way by more detailed descriptions of issue oriented 
aspects. The main themes are intensity of land use, sealing of soil, land 
fragmentation, use of chemicals in agriculture, disposal of waste etc.

(ii) Land Cover Oriented Accounts
In the Land cover oriented supplementary accounts the information in basic 
accounts is extended by including the potentials of land and aspects of biodiversity. 
Biotope accounting is one such example. 

(c) Integration of Soil
In the asset classification and in the physical accounts of SEEA, soil is explicitly 
recognized as distinct natural resource. This reflects the quantitative dimension of soil 
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such as soil erosion, thereby reducing the availability of soil at a given site. Physical 
flows connected with soil erosion are treated as involving a decrease in soil in one area 
and an increase in the other area where it is finally deposited, making soil a depletable 
asset. The negative impacts of soil degradation are integrated in the land and 
ecosystem accounts also. The ways in which soil is included in environmental 
accounting, either as a separate natural asset or as part of Land and ecosystem 
accounts, depends on the importance of the quantities and qualitative dimension of soil 
in a country.

Using the above set of information physical accounts of land resources can be 
developed as per the following framework:

(I) Physical Accounting of Land Resources

(i) Land Resource (Core) Account: The opening and closing stocks refer to the 
quantity of land (area in hectares) in each category at the beginning and end of the 
accounting period. There are no quantitative losses of land due to economic uses 
since changes in the area of a state can only be caused by political decisions, 
adjustment of state boundary with the neighboring states and, in some cases, 
natural disasters. The increase in area for Land Accounting can be increased by 
bringing of newer areas under village papers, as land use classification is available 
for the area which is brought under village papers of the Revenue Department.  
Increases in land may, however, be also be made for economic reasons by means 
of land reclamation. These cases fall under the category other accumulation, which 
simply pertains to the changes on the quantity of land caused by economic 
decisions. Included in this classification are changes in land use and/or transfers of 
non-economic land from the environment into the economy for production 
purposes, thus, representing additions to the beginning inventory.

On the other hand, conversions from agricultural to non-agricultural uses would 
decrease agricultural areas and increase other types of land. The changes in the 
quantity of land caused by natural events or non-economic decisions fall under the 
category of other volume changes. The adjustment is an item in the physical 
accounting that balances the resulting closing stock of the previous year to the 
opening stock of the following year. 

 
(ii) Soil Resource (Link) Account: Changes in land and soil quality, which is 

ultimately expressed in nutrient loss (metric tons) in fertilizer equivalent, are 
covered under the link account. As earlier stated, there are no quantitative losses of 
land due to economic use. Yet, unlike land, soil may manifest both qualitative and 
quantitative changes quantitative in the sense that, through soil erosion, soil is 
transferred from one place to another or is lost to rivers, canals, and waterways. 
Nevertheless, in this framework, it is believed that the eroded soil will finally affect 
land productivity, which is a measure of land quality.
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(iii) Land Use (Supplementary) Account: The physical extent of lands for general 
and specific uses is accounted for in the supplementary accounts and is expressed 
in hectares. Specifically, it represents physical farm area by type of land use, land 
utilization, and presence of irrigation facilities. 

(II) Monetary Accounting of Land Resources

In contrast to the physical asset accounts, the monetary accounts consider both 
qualitative and quantitative changes for land and soil because they are both expressed 
in rupees. Under the monetary accounts, the opening and closing stocks, other 
accumulation, and other volume changes are the counterparts of the same items in the 
physical-asset accounts of the core account, also valued in monetary terms. On the 
other hand, degradation is the equivalent value of changes in quality from the soil 
resource (link) account. Lastly, revaluation records the valuation of the (balancing item) 
from the physical accounts.

 (III) Adjustment to the Macro Economic Aggregates

Land accounting poses some problems as far as adjustment of the GDP for 
degradation is concerned. In a country like India, where productive land is synonymous 
with agricultural or pastoral land, the impact of land degradation mostly manifests itself 
usually through declining crop yield or declining productivity because of rising input 
costs. This in turn gets justly reflected in the agricultural sector's contribution to the 
GDP. Any separate adjustments for costs of degradation (mostly computed through 
separate studies) thus will, in all probability, result in double counting on the cost side.

This off-course does not in any way justify non-cognizance of the problem. Rather than 
that, it creates challenges, of both theoretical and practical nature, of how to estimate 
and incorporate the land degradation as a natural resource depletion/degradation 
phenomenon. Leaving that question aside for the time being, we can still do justice to 
the overall objective resource accounting and valuation. A set of satellite accounts 
which gives policy makers a chance to take cognizance of the various types of 
degradation/up-gradation that is taking place as well as their economic impacts can 
serve a useful purpose. Even estimates of costs of degradation by replacement cost of 
nutrient or declining yield approach can be quite effective in isolating degradation 
regarding its importance as a factor among a host of other factors which adversely 
impacts agricultural outturn and income. 

12.1.2  Forest  Resource Accounting
Environment statistics attempt to compile raw data from multiple sources, and present 
them in a coordinated manner; they can be further aggregated and presented in the 
form of stocks and flows in physical terms in the form of following major accounts which 
is the objective of natural resource accounting. 



� Asset accounts record stocks & changes in stocks of natural resources over time. 
Forest asset account typically includes balance account for forest land & stocks of 
standing timber, accounts to record forest health are also included.

� Forest flow accounts, include supply & use tables for detailed forest products (wood 
&non wood, marketed & non-marketed) by sector, which are linked to the input 
output (IO) tables & social accounting matrices (SAMs) used in economic models. 
Forest flow accounts also include measures of forest ecosystem services, 
environmental degradation associated with forest use.

� Environmental protection & resource management expenditures accounts 
identify expenditure undertaken by public & private sectors to manage resources & 
protect environment.

� Environmentally-adjusted aggregates include commonly used indicators of 
macroeconomic performances than have been adjusted to better reflect 
sustainability. For this component of the SEEA, forestry accounts provide the 
addition to GDP of unvalued forest goods & services, the subtraction from NDP of 
economic cost of deforestation or loss of forest service due to change in 
management.

(I) Physical Accounting of Forest Resources

(i) Development of Forest Accounts 
· Asset accounts record stocks & changes in stocks of natural resources over time. 

Forest asset account typically includes balance account for forest land & stocks of 
standing timber, both in Physical and Monetary terms.

· Asset accounts Commercial working For land available for wood supply. Area 
accounts use  extent of total forest area of the state.

· Flow accounts for forest goods & services  includes both cultivated and natural 
forests and attempt to include all forest goods and services both marketed and 
non-marketed in flow accounts.

· Expenditure for forestry management & operations it doesn't add any new 
information to the national accounts but reorganizes expenditures in the 
conventional SNA that are closely related to the protection & management of 
forest.

· Deforestation, depletion & forest degradation Accounts the depletion cost 
(SEEA 2003) more consistent with economic depreciation: the change in asset 
value from one period to the next relies on good data linking the physical status of a 
forest and the services it provides. 

(ii) Flow accounts for forest goods and services

1. Timber 
Three alternative methods for calculating the value of standing timber exist in the 
literature, namely, Net present value approach, stumpage value approach and 
consumption value approach. The present study uses the Stumpage value approach 
for estimating the value of timber. According to this approach, timber value is the 
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discounted future stumpage price of mature timber after deducting costs of bringing the 
timber to maturity. The method is further simplified by assuming that the rate of discount 
is equal to the natural growth rate of the forest. This offsets the need for discounting.  
The stumpage value approach is also known as the Net price method. It multiplies the 
standing volume of timber exploited with the average stumpage price of the timber 
removed. The stumpage price is the price paid to the owner of the forest for standing 
timber or in the absence of such markets, the stumpage value can be estimated by 
deducting the costs of logging and transportation from the price received for raw wood. 
Costs include thinning (net of any income), other forest management costs and rent on 
forestland. So the stumpage value represents timber sale proceeds less the costs of 
logging, transportation and processing.

Estimation of Timber value based on Stumpage Value Approach

⇒ Standing volume of timber extracted (species-wise) 

⇒ Per unit Stumpage value of the Standing Timber was obtained by dividing the net 
returns of the respective species with the Standing volume harvested (species 
wise) 

⇒ Net returns of the respective species are derived by deducting total cost of 
extraction from gross returns of the respective species 

⇒ Gross returns species wise generated from sale of Timber were estimated by 
multiplying tentative markets price of Timber of different species and the 
merchantable volume/converted timber obtained as estimated species wise 

⇒ Species wise total cost of extraction was obtained by multiplying the average cost 
of extraction and the species wise standing volume harvested 

⇒ Finally, the stumpage value of different species is taken from the FD records

Timber value = Standing Volume of Timber Exploited (in cu.mt.) stumpage value (per 
cubic meter)
So, Value of Each species= Total value of Timber

                          
2. Carbon Storage

Carbon storage is the non-timber value most often included in the forest accounts. The 
unit value of carbon is usually based on one of the following alternatives approaches.

              
a. Carbon emission tax in those countries that levy such a tax.
b. Market price for emission permits where Markets have developed.
c. Damage cost: estimate of the global damage from climate change averted by 

reducing emissions by a units of carbon, based on one of the major climate change 
modeling studies.

d. Damage avoidance cost: the cost of reducing carbon emissions. 

In our study we use market price approach to estimate value of carbon storage services 
for forests. Also, the data on carbon stocks and biomass is extrapolated from data given 
in FSI publications.
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            Steps:1
Using the conversion tables given in FSI publication, species-wise biomass is 
estimated from the growing stock as per the conversion rates given in that study. 
Where, growing stock of each species is taken from FD records, then carbon stock is 
then calculated as 

Biomass x 0.5 (IPCC-GPG DEFAULT VALUE) and finally, 
Value of carbon stocks = carbon stocks × Market rate of carbon dioxide.

Steps:2 
For estimating the value of carbon stock in monetary term,

Price of Certified Emission Reduction i.e., 6 $ per tonne of carbon has been used  (One 
CER= one tonne of carbon dioxide)

                                                                  
3.    Fuel-wood

Collection of fuel-wood by rural households (circle-wise) is estimated in order to value 
this particular forest service. In our study we referred to NSSO for fuel wood collection 
in terms of average value of fuel-wood collected and number of rural households 
collecting fuel-wood from Government Forest (table 14.1). There are other sources also 
like village common land, village forests /wood government forests etc. However, we 
concentrated on Government forest, to show the dependence of people on 
Government forests. Steps to calculate the number of rural households (NSSO 1999):

 
⇒ Out of 1000 rural households number of households collected from Government 

forest in each state.
The average quantity of fuel-wood collected from the Government forest  (NSSO 
1999):
⇒ Average quantity of fuel wood collected =>  kgs in 365 days.

⇒ Value of that Quantity => Rs  (given in NSSO 1999)

Ø  Per hec. Value of Fuel wood :

Per hec. value of fuel-wood collected in each circle/dividion  = Total value of fuel-wood 
in each circle  / Net area in each circle.

Where, 

Total value of fuel- wood collected = No. of rural households collecting fuel- wood from 
Govt. Forest in last 365 days × Average value of collection per collecting household.

4. Fodder
Similarly, collection of fodder by rural households (circle-wise) is estimated in order to 
value this particular forest service as is done in the case of fuel-wood. The study refers 
to NSSO for fodder collection in terms of average value of fodder collected and number 
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of rural households collecting fodder from Government Forest (Table 20). There are 
other source also like village common land, village forests /wood government forests 
etc. 

Steps to calculate the number of rural households (NSSO 1999):
 

⇒ Out of 1000 rural households number of  households collected fodder from 
Government forest and then on  this basis circle/divisionwise  number of rural 
households collecting fodder from Govt. forest is calculated.

Ø Per hec. Value of Fodder:

Per hec. value of fodder collected in each circle = Total value of fodder  in each circle  / 
Net area in each circle.

Where, 

Total value of fodder collected = No. Of rural households collecting fodder from Govt. 
Forest in last 365 days × Average value of collection per collecting household.

5. Minor Forest Produce (MFP)
Here again collection of minor forest produce by rural households (circle-wise) is 
estimated in order to value this particular forest service as is done in the case of fuel-
wood and fodder. The study refers to NSSO for MFP collection in terms of value of MFP 
collected and number of rural households collecting MFP from CPR (Table 23.1). The 
various Minor forests produce extracted or exploited from CPR during last 365 days are 
fruits, roots, tubes, gums, resins, medicinal herbs, leaves.grass.etc

Steps to calculate the number of rural households (NSSO, 1999):
 

� Out of 1000 rural households 100 households collected fodder from CPR in the 
state

� On this basis circle-wise number of rural households collecting fodder from CPR is 
calculated.

� Total value of MFP (circle-wise)= No. of rural households collecting MFP from CPR 

X Total value of MFP collected per household.
� Per hec. value of MFP collected in each circle = Total value of MFP  in each circle  / 

Net area in each circle.

6. Eco -tourism
The estimation of tourism value from the forest ecosystem in Himachal Pradesh is 
based on a Tourist Economic Survey (DES 2002) done by Department of Economics 
and Statistics (DES) in June 2000. The survey was conducted in 35 tourist places in 357 
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selected tourist hotels across Himachal Prdaesh. 1939 tourist parties consisting of 
6182 tourists (5927 Indian, 255 Foreigners) were finally surveyed.

            
In this survey tourists were asked to state their source of attraction to visit H.P. The 
source of attraction stated by tourists was natural beauty, climate, peaceful 
atmosphere, less expensive, publicity etc.  Given this, the present study is assuming 
that the natural beauty of the state is mainly due to forest ecosystem, and this 
assumption is validated by the survey conducted by DES. Finally, out of total Indian and 
foreign tourists visiting H.P. the number of tourist with natural beauty as source of 
attraction are taken in the analysis.

Therefore, 
Value of Eco-tourism dependent on forest ecosystems = No. Of people visiting H.P mainly 
due to natural beauty õ average expenditure.

Per hec.value of Eco-tourism can be estimated as under:

Per  hec.value of Eco-tourism in each circle = Total value of Eco-tourism in each circle  / Net 
Area in each circle.

(Source: Tourist Economics survey -Department of Economics & Statistics 2002)
For M.P. the data was taken from MPFD and MPSTDC.
Similarly the tourist  data studies may be considered in specific states.

7. Bio-prospecting: A proxy for value of Biodiversity Preservation 

Actual value approach:
Coefficient of probability of successful hit : 0.318
=Ratio of total identified medicinal plant species of India (15,000) to the total identified 
plant species of India (47,000)
Average value addition of drugs: 8,892 Crores
= Their total contribution to the GDP [4,446 Crores] divided by the total number of plant 
species actively used in manufacture of drugs (500) and other herbal products for India. 

Total Value of Bioprospecting of India: 42,414.84 Crores
= Average value addition of drugs × Total number of medicinal plant species found in 
India × the co-efficient of probability of a hit.

Total value of Bioprospecting of respective states:
=The product of the total value of Bioprospecting of India and the co-efficient of 
probability of hit for particular state.

E.g. Himachal Pradesh
No. of plant species is 3,295 (Anon, 1993 as in IIRS 2002),
Medicinal plant species: 322 (IIRS, 2002)
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The value of Bioprospecting in the state of Himachal Pradesh = 4144.94 Crores. (322/ 
3295*42414.84).

8. Watershed function - soil building, nutrient movement, hydrological and climate 
regulations, floodplain benefits

Secondary site specific studies can be wed in estimating the above watershed 
functions. Due to budget and time constraint the current project could not conduct site 
specific detailed watershed function studies hence in the valuation exercise the values 
of the studies conducted in various regions have been considered.

The Net Present value of the Forest Ecosystem Services can be worked out by 
subtracting the estimating the annual costs of maintenance of forests from the  
annualized benefits.  The annualized values can be estimated using 20 yeas time 
period @ 5% discount rate.The following table summarizes the estimation of NPV from 
forests.
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Table 12.1 Estimation of NPV of Forest Resources of India for its Use in Forest Resource 
Accounting System

Ecosystem  Service Annual Value (Benefit) Annual Costs

1.Timber - logging, Long run Stumpage value approach Costs of production (departmental),
TDRs/Nistar and or Stumpage price of  mature timber extraction and transport
Salvage and salvaged timber 

2.Fuel wood Total value of fuel wood collected in a Cost of collecting fuelwood = (No. of rural
normal year = No. of rural households households) X (Total annual time cost of
collecting fuel wood from forest in last collection per household valued at 15% of
365 days x Average value of collection average agricultural wage rate).
per collecting household. (the value to 
be used is the relevant price in the 
nearest local market) 

3. Fodder Total value of  fodder collected in a normal Cost of collecting fodder = (No. of rural
year = No. of rural households collecting households) X (Total annual time cost of
x fodder from forest in last 365 days collection per household valued at 15%
x Average value of collection per collecting of average agricultural wage rate).
household. (the value to be used is the 
relevant price in the nearest local market)

Grazing Total no. of livestock grazing in state forest Management cost
x  total fodder receipt 

4.Non Timber Forest Per hectare value of NTFP collected in Cost of collecting NTFP = (No. of rural
Products each circle  Value of NTFP in each circle / households) X (Total annual time cost of
(including grass)- Net forest area in each circle. Value of collection per household valued at 15% of
extraction method NTFP in each circle = Value of NTFP average agricultural wage rate).

collected in a normal year per household
x  No. of rural households (the value to
be used is the relevant price in the nearest
local market) or cost function to get actual
market value of medicinal herbs based
on the royalty or permit value collected.
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Consumption method Household survey using Village input- Wage rate for labour inputs
output model 

5. Carbon Value of carbon stock = carbon content No. direct costs.
Sequestration x market rate of carbon. Carbon Content= 

1Biomass x IPCC-GPG default value . 
Biomass = Growing stock x Conversion 
factor 

6. Ecotourism/ Per hec. Value of Eco-tourism in each circle Costs incurred by the Forest Department 
Landscape beauty = Total value of Eco-tourism in each circle / in the maintenance, preservation and

Net forest area in each circle. development of national parks and 
Value of Eco-tourism dependent on forest wildlife sanctuaries. The per hectare cost
ecosystems = No. of people visiting different  were calculated to arrive at costs for 
circles per year mainly due to natural each circle. See Step 6 for common 
beauty X average expenditure incurred departmental costs.
per person

7.Watershed function-   Value per hectare for specific watershed As per site specific secondary studies.
soil building, nutrient function based on  secondary site specific
movement,  studies.
Hydrological and 
climate regulations, 
floodplain benefits

8. Biodiversity/
Bioprospeting
(i) Actual value (i) Potential value of drugs that can be Cost of collection
approach obtained from the bio-diversity present in

forests 
(ii) Option value (ii) insurance premium paid to ensure the R&D costs
approach supply of an asset, the availability of which 

otherwise would be uncertain 

Note: (1) The value for fodder, fuelwood, NTFP can be  based on the report of  the NSSO 
54th round Survey on Common Property resources in India, (2) Annual values in column 2  
for items 1-8 are  calculated as per methodology developed under the current project 
(2003-2006) at the IIFM,(3) Annual Costs in column 3 were calculated for items1-7 except 
for TDRs/Nistar and Salvage, Grazing and household consumption of NTFPs in 
Empowered Committee's Report on NPV, New Delhi 2006.

(II) Monetary Accounting of Forest Resources
The entries correspond to the physical accounts but contain an additional entry for 
revaluation, which records the change in asset value due to changes in prices between 
the beginning and end of the period.The concept of economic rent is central to natural-
resource valuation. Economic rent is defined as the return to any production input over 
the minimum amount required to retain it in its present use. It is broadly equivalent to the 
profit that can be derived or earned from a factor of production (for example, a natural-
resource stock) beyond its normal supply cost. In forest economics, the concept of 
"stumpage value" is very close to that of economic rent.
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The three principal methods for estimating the value of natural-resource stocks are (1) the 
present value of future net revenues; (2) the transaction value of market purchases and 
sales of the resource in situ and (3) the net price or unit rent, of the resource multiplied by 
the relevant quantity of the reserve.

The national accounts data are mainly based on market prices, while most non market 
valuation techniques include the consumer surplus, mainly used for valuation of Non timber 
forest products used directly by the households after being collected/processed. The 
United Nations Statistical Office has recommended use of the present-value method when 
market values for transactions in resource stock are not available. Although conceptually 
preferred, Euro stat found the present value approach of standing timber to be complicated 
and required a great deal of data. Consequently, the stumpage value approach was 
recommended.

Timber asset value is the discounted future stumpage price of mature timber after 
deducting the cost of bringing the timber to maturity. The stumpage price is the price paid to 
the owner of the forest for standing timber or in the absence of such markets, the stumpage 
value can be estimated by deducting the cost of logging & transportation from the price 
received for raw wood, costs include thinning (net of any income), other forest management 
costs & rent on forest land. So the stumpage value represents timber sale proceeds less the 
costs of logging, transportation, and processing. For valuing the timber asset, stumpage 
value method has been used. The stumpage value approach is also known as the Net Price 
Method.

The total standing volume (species wise) harvested as per the forest department records 
was converted to the converted timber (species wise) or merchantable volume as per as 
the records of state forest corporation of Himachal Pradesh and Madhya Pradesh State 
forest Department. The total expenditure incurred in the form of felling of trees, conversion 
and saw mill charges, transportation charges, stores and spares consumed was divided by 
the total standing volume extracted to obtain the extraction cost per unit of standing volume 
extracted. The Species wise total cost of extraction was obtained by multiplying the average 
cost of extraction and the species wise standing volume harvested. 

The gross returns species wise generated from sale of timber was estimated by multiplying  
tentative market price of timber of different species and the merchantable volume/ 
converted timber obtained as estimated species wise in volume accounts. The net returns 
(species wise) were obtained by deducting the total cost of extraction (species wise) from 
the gross returns (species wise). The per unit stumpage value of the standing timber was 
obtained by dividing the net returns of the respective species with the standing volume 
harvested (species wise).

Finally the following tables indicating various data sets would be developed for land and 
forest resource accounting.



Components               Data requirements                            Source 

General � Agro-climatic zonation for � Directorate of Agriculture
the state. � National Bureau of Soil Survey &

� Soil map for the state Land use Planning
� Map of the state according to � Agro-climatic Regional Planning Unit

the nine fold classification � National Remote Sensing Agency
� Indian Institute  of Soil Science

Agricultural � Gross /Net sown area data  � Directorate of Agriculture
practices during past ten year (pty) � Directorate of Economics & Statistics

� Gross/Net cultivable area � Commissioner Land Records
data (pty) � Central Agricultural Engineering 

� Gross/Net irrigated area (pty) Institute
� Total cropped area (pty) � Watershed Mission
� Cropping pattern of the state  � Primary studies

( zone/region wise) trends (pty) � Agricultural market related bulletins
� Productivity ( crop wise and zone/

region wise) trends (pty)
� Consumption and trade pattern 
� Inputs and sources and fertilizer 

demand over the last ten years.
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(A) Land accounting
� Land cover-land use breakdown of the total land area to be accounted.
� Cross-classification of land cover & bio-topes
� Land use by industries & households
� Changes in land cover by categories of change
� Changes in Land Cover by categories of cover
� Land cover stock & changes- summary
� Land use stock changes- summary (1000 ha)
� Land Use- Monetary Value (Million Rs.) Fixed Prices
� Land use detailed changes (1000 ha)
� Land use in localities, detailed changes in hectares

(B) Forest accounting
� Forest asset accounts: volume of standing timber, (million cubic metre)
� Forest asset accounts: value of wooded land
� Forest asset accounts: value of standing timber
� Physical supply & use tables for wood products
� Monetary supply & use table for wood products
� Expenditure for forestry management & protection

12.2  Data Requirement
The following list is indicative of the data requirements of  land and  forest sector under 
various parameters.

Table 12.2 Data requirement for the Land sector 



� Input costs (pty)
� Revenues/output prices  (pty)

Agricultural � Area of forest encroached upon (pty) � Forest Department 
impacts � Records of soil loss(erosion, � Commissioner Land  Records

salinity, water-logging) (pty) � Water & Land Management Institute
� Records of soil loss reduction � Central Soil & Water Conservation &

efforts and costs  (pty) Training Institute
� Nutrient loss records along the year � National Bureau of Soil Survey & 

and causes (pty) Land Use Planning
� Change in yield of some major � Institute of Soil Sciences

crops (pty) � Center for Agriculture. Engineering.

Land use � Socio-economic data /demography � Survey of India
� Settlements records (pty) � Directorate of Economics & Statistics
� Change in rural land use pattern/ � Town & Country Planning Directorate

cropping pattern/other (pty) � Commissioner Land Records
� Change in urban land use pattern/ � National Bureau of Soil Survey &

expansion/other (pty) Land use Planning
� Increase or decrease in productive � Watershed Mission

land due to reclassification  (pty) � Sub registrar office 
� Real estate prices (urban/rural) � Primary study of real estate markets

and trends � Directorate of Agriculture
� Changes in ravine/alpine lands(pty)
� Other wind eroded land (pty)
� Fallow land records(pty)
� Degraded land area records over 

the past ten years (pty)

Economic- � Solid waste dumping records (pty) � Directorate of Economics & Statistics
Environmental � Landfill records (pty) � State Pollution Control Board 
impact � Immigration records and private/ � Primary studies

social costs incurred (pty) � Commissioner Land records

Ecosystem � Soil conservation � Central Soil & Water Conservation &
services � Water conservation Training Institute

� Oxygen production � Zoological Survey of India
� Carbon sequestration � Indian Institute of Remote Sensing
� Global warming mitigation � Forest Department
� Aesthetic  Value � Wildlife Institute of India
� Bio-diversity conservation

Soil data � Soil type � National Bureau of Soil Survey &
� Soil depth Land use Planning
� Soil color � National Remote Sensing Agency
� Soil salinity � Primary study
� Rate of percolation
� Soil drainage
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Table 12.3 Data requirement for the Forest sector 

Components Data requirements Source 

Industries � Industrial unit types � State Pollution Control  Board
� Number of units and distribution, � Central Pollution Control board.

which has a bearing on the � Directorate of Economics & Statistics
environment.

� Capacity of the units (Source and 
quantity of natural raw material 
input, if any and Output 

� Costs (private) and revenues

Tourism � List of nature tourism sites including � Respective Forest Department
protected areas ( Ecotourism Cell)

� Nature of the recreation activities � Wild Life Institute of India
� Level of biotic interference (number � Wild Life Trust of India

of tourists /year as compared to � Park authorities, primary data
carrying capacity etc.) � State tourism Department

� Seasonal and regional variation of 
tourists

� Maintenance costs and revenues 
� Valuation of the recreation value                     

Forest resource � Forest land ( land class wise area) � National Remote Sensing Agency.
stock � Growing stock (species and forest � Forest Survey of India

type wise) � Ministry of Environment & Forest
� Biomass stock (species and forest � Respective Forest Department

type wise) � Working Plan of respective division
� Current annual increment and Mean � Indian Council of Forestry Research

annual increment for the state & Education
(species and forest type wise) � Any other institutions

� Case studies

Logging � Growing stock (species and forest � Forest Survey of India
type wise) � Rough guess estimates present with

� Bio-mass stock (species and forest � the forest department
type wise) � Any other Institutions

� Current annual increment and Mean � Case studies
annual increment for the state 
(species and forest type wise)

� Volume extracted in terms of timbe ,
fuelwood

� Auction price
� Hidden market price

Other extractions � Types available � Forest department 
(MFP collections) � Volume of each type extracted � MFP Federation, 

� Value addition information on each � District unions, TRIFED
type � Medicinal Plant Board

� Value and volume of trade on each � COMFORTS
type � Case Studies
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� Existing volume estimates of each 
type

� Extent of removals under right 
holders

� Extent of illicit removals

Changes in forest � Existing forest canopy cover and � Forest  Survey of India
and forest types crown density � Indian Institute of Remote sensing

� Change in forest area � National Remote Sensing Agency
� Change in forest area according to � Respective Forest Department

forest area � Forest Development Corporation
� Change in quantity and quality of � Minor Forest produce Federations

timber along the years
� Change in quality and quantity of 

fuel-wood along the years
� Change in quality and quantity of 

other NTFPs along the years
� Desertification 
� Change in area due to encroachment 
� Change in area  due to forest fire
� Change due to Orange Area 

classification

Change in � Change in nutrient cycling capacity � Soil sciences Institute
identifiable � Change in soil quality � Water & Land Management Institute
ecological � Change in stream water flow � Watershed Mission
services quantity and quality � Central Soil & Water Conservation &

� Change in water retention capacity � Training Institute
� Change in soil retention capacity � Ground water Board

� Case studies

Change in � Species richness (forest type wise/ � Primary studies
biodiversity zone wise) � Indian institute of Remote Sensing

� Change in species richness � Respective Forest department
� WTP to conserve bio-diversity � Forest Survey of India
� Value of bio-prospecting � Wild life Institute of India
� Change in the above two values � Zoological Survey of India

over the years due to change in the � Botanical Survey of India
bio-diversity � Case studies

Natural calamities � Loss of forest area due to flood/ � Disaster Management Institute
and its effect on submergence � Respective State Government
stock assets � Loss due to landslide

Agriculture � Change in area due to � Commissioner  Land  Records
reclassification to revenue land � Department of Agriculture

� Effect of agricultural runoff on forests � National Sample Survey Organization
� Usage of agricultural residues as 

fuel and fodder 
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Infrastructure � Sites and status of all infrastructure � Public Works Department
Impact projects involving forest land. � National Highway Authority of India

� Amount of forest land diverted � Town & Country Planning Directorate
� Benefits and costs of all such � Respective Forest Department

projects ( present and future) � Department of Power/Energy
� Number of people rehabilitated and � State Ministry of heavy industries

cost of rehabilitation.
� Previous value of the forest area 

foregone

Pressure on � Number of villages or hamlets � Respective forest department
forests  dependent on near by  forest for � Census office

timber, fuelwood & fodder � Commissioner Land Records
� Human population (with timber & � Case studies

fuelwood rights)dependent on forest.
� Number of livestock dependent on 

nearby forest for grazing 

12.3    Data Gaps

Table 12.4  Data gaps in  the Land sector 

Components               Data  requirements  Data availability     comments

General � Agro-climatic zonation for the state. Yes
� Soil map for the state Yes
� Map of the state according to the No

nine fold classification

Agricultural � Gross /Net sown area data Yes
practices (past ten years)

� Gross/Net cultivable area data Yes
(past ten years)

� Gross/Net irrigated area Yes
(past ten years)

� Total cropped area (pty) Yes
� Cropping pattern of the state         Yes Can be worked 

( zone/region wise) trends (pty) out.
� Productivity ( crop wise and zone/ Yes (trade pattern)

region wise) trends (pty) Yes state-wise
� Consumption and trade pattern Only fertilizers, Can be worked
� Inputs and sources and fertilizer pesticides(state- out

demand over the last ten years. wise)
� Input costs (pty)
� Revenues/output prices  (pty) Avg. input can be 

worked out in 
primary study
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Agricultural � Area of forest encroached upon (pty No
impacts � Records of soil loss(erosion, No

salinity, water-logging) (pty)
� Records of soil loss reduction No

efforts and costs  (pty)
� Nutrient loss records along the year No

and causes (pty)
� Change in yield of some major Yes

crops (pty)

Land use � Socio-economic data /demography Yes
� Settlements records (pty)
� Change in rural land use pattern/ Yes

cropping pattern/other (pty)
� Change in urban land use pattern/ (only one time 

expansion/other (pty) data) & proposed
� Increase or decrease in productive No

land due to reclassification  (pty)
� Real estate prices (urban/rural) and Yes (govt. prices)

trends
� Changes in ravine/alpine lands(pty) No
� Other wind eroded land (pty) No
� Fallow land records(pty) Yes
� Degraded land area records over Yes ( wasteland)

the past ten years (pty)

Economic- � Solid waste dumping records (pty) No
Environmental � Landfill records (pty) No
impact � Immigration records and private/ Yes (one time)

social costs incurred (pty)

Soil data � Soil type Yes
� Soil depth No
� Soil color No
� Soil salinity No
� Rate of percolation No
� Soil drainage No
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Table 12.5  Data Gaps in Forestry Sector 

Purpose of data Data requirement Data Availability 
Industrial Demand 

from forest § Industrial units types which draw resources No
from forests

§ Their number and distribution
            their capacity(source and quantity of raw material 

input and output including discharges)
§ Costs (private) and revenue



Impact of Tourism § List of nature tourism sites including protected areas Yes
§ Nature of the recreation activities No
§ Level of biotic interference (number of tourists /year No

as compared to carrying capacity etc.)
§ Seasonal and regional variation of tourists No
§ Maintenance costs and revenues No
§ Valuation of the recreation value Yes

Growing Stock § Growing stock (species and forest type wise)
§ CAI and MAI for the state (species and forest 

type wise)/for certain sample areas
§ Volume extracted (merchantable and non-

merchantable)
§ Hidden market price/consumptive use values

Flow Values § Volume extracted (merchantable and non-
merchantable)

§ Auction price
§ Records of wastage, if any.
§ Open market price

Value addition and § Types available which finds it way into the
market value economy

§ Volume of each of these type extracted and 
their market prices.

§ Value addition information on each type
§ Value and volume of trade on each type
§ Existing volume estimates of each type

Change in forest § Forest area by ownership (FD, Revenue Dept.,
area, cover and Corporate Bodies, Private holders' etc.)
composition § Existing forest canopy cover and crown density

§ Change in quantity and quality of timber along 
the years

§ Change in quality and quantity of fuel-wood 
along the years

§ Change in quality and quantity of other NTFPs 
along the years

§ Desertification 
§ Change in area and stock due to encroachment 
§ Change in area and stock  due to forest fire
§ Change in stock and area due to insects and 

diseases.
§ Change in area and stock due to Orange Area 

classification.
§ Extent of forest wasteland. 
§ Extent of forest grazing land ( bio-mass, number 

of dependent livestock etc.)
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Ecological services § Change in nutrient cycling capacity
from forest § Change in stream water flow quantity and quality

§ Change in water retention capacity
§ Change in soil retention capacity
§ Area of forest land with significant soil erosion.

Species composition § Species richness (forest type wise/zone wise)
§ Change in species richness 
§ WTP to conserve bio-diversity
§ Value of bio-prospecting
§ Change in the above two values over the years 

due to change in the biodiversity

Natural calamities § Loss of forest area and stock due to flood/
and its effect on submergence / estimate of stocks felled prior to
stock assets  submergence

§ Loss due to landslide
§ Change in area due to reclassification to 

revenue land
§ Effect of agricultural runoff on forests
§ Usage of agricultural residues as fuel and fodder

Forest Diversion § Sites and status of all infrastructure projects 
involving forest land.

§ Amount of forest land diverted
§ Benefits and costs of all such projects   

(present and future)
§ Number of people rehabilitated and cost of 

rehabilitation.
§ Previous value of the forest area foregone

Investment in § Value of investment, including investment in
forestry sector forest growing, forest health and management, 

planted forests, wood processing, recreation 
and tourism.

§ Level of expenditure on research, education 
and extension.

§ Level of expenditure on new technology

Employment and § Direct and indirect employment in the forestry
community needs sector

§ Average wage rate
§ Area of forest land used for subsistence use

Sectoral linkages § Export product wise (volumes and values)
§ Import product wise (volumes and values)
§ Product wise inputs to other sector and inputs 

from other sector. 

188



189

12.4  Recommendations

To implement the proposed system of FRA in India and to overcome impediments in the 
system of economic valuation of forests of the country for estimating their true contribution, 
the following recommendations are made:

1. Creation of National Level Coordination Committee /Working/Expert group for 
FRA
A national level coordinated effort needs to be initiated to estimate economic value 
across various forest types, species and densities. For the purpose a National Level 
Coordination Committee comprising of experts in the area may be constituted. 
Institutions and individuals working in the area of forest resource data generation, 
valuation and accounting along with the practitioners shall be the members. Relevant to 
mention the name of Indian Institute of Forest Management (IIFM), an organization of 
the Ministry of Environment and Forests, Government of India, New Delhi wherein the 
involved faculty has done considerable work in this area. Noteworthy to make a mention 
of the work on Economic valuating of Himachal forests which led to policy change in 
terms of introduction of environmental value tax in the state on user agencies 
converting forests for in forestry works and another major work for the Central 
Statistical Organisation, Ministry of Statistics and Programme Implementation, 
Government of India, New Delhi regarding developing methodology fro NRA of forests 
and Land sectors. Along with IIFM, Institute for Social and Economic Change (ISEC), 
Bangalore and Institute of Economic Growth (IEG) shall be involved as the faculty there 
has done some pioneering work in the area of NRA. Faculty based in IGNFA and ICFRE 
have also been doing the work of valuation and accounting and also have sector's 
technical expertise to understand the resource better, hence may be part of the 
committee. Forest Survey of India, Dehradaun and National Remote Sensing Agency 
(NRSA), Hyderabad are data gathering and generating agency who shall play an 
important role in filling up data gaps in the current system. Members may also be drawn 
from the Ministry of Environment and Forests, Government of India, New Delhi to 
provide the policy angle and overall coordination. Some legal expert may also be a 
member who shall be able to overlay forest values across the FCA and their accrual to 
various stakeholders. The centre may be located at IIFM. The committee/ working 
group shall prepare the technical and financial estimate for carrying out the activity and 
shall seek support from the Ministry of Environment and Forests, Government of India, 
New Delhi for executing the process.

Similarly for the land resource valuation and accounting the organizations engaged in 
agriculture, soil conservation, watershed management, water resources, town and 
country planning could be engaged to form a working group such that  inter-sectoral 
changes and impacts can be captured and accounted.
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2. Bridging the data gaps
The major data gaps that the sector is subject to are inconsistent data from different 
sources of the sector as well as other line departments, and lack of resource inventory 
data. Some of the specific data gaps are forest resource stock and exploitation data, 
change in forest stock, time series data on ecosystem services provided by forests and 
biodiversity, data on encroachment, data on resources drawn from forests by industrial 
units and data on intermediate consumption by industrial units etc. 

In case of land sector the above mentioned gap may be bridged by generating regular 
data basis. Experts drawn from all concerned sources shall be able to bridge such data 
gaps.

Experts drawn from all concerned sources shall be able to bridge such data gaps.

3. Pilot implementation, at selected sites: 
The system evolved by the group may be initially tested in some pilot sites to gain 
experience and validating of the procedure of FRA.

4. Dissemination of Knowledge about FRA amongst all concerned
As the forests have multistakeholder and multisectoral linkages, the knowledge so 
generated by the expert group shall be disseminated in the form of working or policy 
papers on 'developing framework for valuing forests to guide the policy' to them for 
inculcating appreciation of the concept and need for such a system. 

5. National Level Stakeholder Workshop
National Level Stakeholder Workshop may be conducted inviting parties which lay a 
claim on forest land mainly for developmental purposes like Ministries of Rural 
Development, Irrigation, Power, Infrastructure, Mining, Railways and Surface 
Transportation and also NGOs.

6. Preparation of a manual to facilitate operationalization
A manual containing basic concepts, procedure for economic valuation and accounting 
of forests may be prepared for handy use by the end users. Necessary capacity building 
regarding new system of FRA should also be done amongst the personnel of Forest 
Departments who are expected to be involved in implementing the proposed system. In 
this manner the new system of FRA shall be  operationalised  throughout the country. 

7. National Sensitization Workshop for State Forest Heads for better dissemination 
and implementation of the proposed system
A national level sensitization workshop may be held for familiarizing the PCCF / CCF 
concerned with the basic concepts and relevance of the proposed system of FRA for 
better dissemination and implementation of the proposed system. Appreciation at the 
top level shall certainly help in efficient implementation and monitoring of the system.



8. FRA as a Component of Working Plan 
The new system of FRA proposed through the efforts of the expert group shall 
comprise of tools and techniques of capturing values of tangible and intangible goods 
and services provided by forests and shall produce a set of accounts for systematically 
recording such values in the system of national accounts. The proposed system can be 
implemented at the functional unit level which may be a division or state level. Since the 
forest sector is a dynamic sector and ant change in it will have a multiplier effects on 
itself as well on the other sectors; it is essential that the exercise of valuation and 
accounting be taken on regular basis. For the purpose it is proposed that that the 
exercise should be made a component of the working plan. As the working plan is 
prepared every 8-10 years, the FRA shall also be prepared. In fact if FRA exercises are 
performed first, important signals can be generated for the new working plan. 
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METHODOLOGY FOR ASSESSING 

THE VALUE OF HOUSEHOLD CONSUMPTION OF 

NON-TIMBER FOREST PRODUCE

Non-timber forest products (NTFP) include any kind of fruit, nuts, and honey bark, fibre, fungi 
resin, animal products or organic chemicals that originate in a forest ecosystem. One major 
advantage of looking at these products as potential income generators is that it is possible to 
harvest them without any major damage being done to the ecosystem. In addition, the methods of 
collection of such products are inevitably labour intensive, meaning that they are appropriate to 
the surplus-labour situations found in these forest villages and the villages situated in the close 
proximity of forest as was the present study area. Furthermore, since indigenous forest peoples 
are usually familiar with available NTFPs and methods of collecting/ harvesting from the forest, 
they can be considered as skilled labourer for doing collection/ harvesting NTFPs. 

It has been theoretically demonstrated (Vincent, 1998) that one should adjust the level of GDP 
upward for household consumption of non-market non-timber products and forest amenities. 
Adjustments for household consumption of non-market goods carry over to NDP. Empirical 
exercises, like the present system of computation of national accounts in India, do not comply 
most of these guidelines of forest accounts. Therefore, an attempt was made to assess the value 
of household consumption of non-market non-timber products in both the states through few case 
studies. 

The Sullivan model, used in the context of Amazonian forest villages in which for the economic 
valuation, an accounting framework has been developed similar to that employed in conventional 
national accounting, but modified to include the value of nature (in the form of forest) use.  

The Model or the accounting Framework
The Sullivan model is based on the usual accounting framework, as outlined in the United Nations 
System of National Accounts, (UNEP, 1993), but was modified to represent the simpler economy 
found in a subsistence village for calculating of the net village product (NVP). The usual 
equilibrium accounting assumption of the model is that:

Value of household input = Value of household output
Here 

h h h h
Household inputs = wL  +rK  +K  +P F (1)f

Where:
W = Wage rate

h =  
L weighted hours worked by households h, (weighted for men, women and child 
labour inputs)
r- Rate of interest for the use of capital in production

h 
K = Productive capital used by the household h

CHAPTER-13
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 = Capital depreciation rate
P Implicit price of each unit of (forest) usedf = 

h   h.F =Implicit quantity of nature (forest) used by household 

                             n
hHousehold outputs =      P Q (2)i I

                     i=1

Here 
Pi= price of good
i- Counter for NTFPs; handicraft, farming, livestock, outputs, etc.

h
Q Quantity of nature (NTFPs) used by household h.I = 

All values used here refer to the period of one year, and so for convenience, the time subscript (t) 
usually applied was omitted. Without intertemporal household data, it is impossible to identify any 
specific value for capital accumulation by households. As a result, this value is included in the total 
of “value added” associated with the use of the forest. By equating the value of household inputs 
and outputs, we get:

                  n
h h h h hwL  +rK  +K  +P F =      PQ (3)f i i 

                         i=1 

                 
To build the complete model of the village, all the data was consolidated, and the net village 
product (NVP) was obtained by summing across all households h:

h h h h hNVP = (wL  +rK  +K  +P F ) = PQ (4)f i I

Determiningthe value of from Net Village product 
h The value of PF was derived as forest inputs a residual from the completed equation of all other f

 
inputs and outputs as shownbelow:

h h h h h   P F = ( PQ  - (wL  +rK  +K  )  (5)f i i

This residualrepresents the contribution made to NVP by the various NTFPs, and these are in the  

form of output values from village activities generated use of forest resources. By examining their 
monetary values, it is possible to assess the proportion of village output, which depends on non-
timber forest utilisation. 

Selection of Village: Two stage Stratified random sampling technique to identify the districts 
followed by purposive sampling for the selection of villages. The first stage stratification was 
based on broad characteristics such as agro-climatic zone soil types, forest types etc. Followed 
by further stratification based on net area sown, intensity of cropping, extent of forest cover, etc, 
each stratum so obtained consists of a group of districts from which districts were selected 
randomly. Final Village Sites within the districts were further selected purposively, after 
preliminary visit to various probable sites, which best represent, the characteristic of the 
strata/district, and has the characteristics to present the case more effectively. 



Data Collection:
Participatory and structured questionnaire were used to collect information on use of NTFPs by 
households and other household activities. Data were also collected from local markets for 
Tranjecation of data checking. Secondary sources like the district statistical offices, district 
agricultural offices, soil survey offices and forest division offices were also approached for 
relevant data in all the cases

Measuring of physical quantity of NTFPs/ other inputs and outputs were considered initially in 
local units, which were later converted to standard units. By developing a realistic value of the 
income flows from the forest, it is possible to assess some indicator of the value of the stock of the 
capital. One way of approaching this is through the use of what have been referred to as biased 
shadow prices ( Dasgupta and Miler, 1997), to estimate the option and existence value of the 
resource, and to achieve this, reliable data on use values must be available. 

Assessing the value of householdinputs and outputs 

In order to compute the model described above detailed statistics on all household inputs and 
outputs were required, and were collected using the synthesis of participatory methodologies 
and well structured questionnaire based interviews as described above.

(i) Households labor inputs: Detailed information on labor input was collected on time 
allocation from household members, of the village to various economic activities. Based on 
this information the supplies of labour were calculated for various activities, giving an 
annual total effective labour supply for each household. In order to calculate value of labor, a 
system of weighted average rate was used, which was estimated on the basis of wage rate 
prevalent in the local market.

(ii) The contribution of capital to the households and village production process: Various short, 
medium and long term capital of the household's used in production process were identified 
during the household interview, and used regionally adjusted market prices for these items 
to arrive at monetary value of these productive capitals. From the total value of productive 

h) 
capital in each household, the amount of capital consumed during the year (K were 
calculated. In addition the holding of capital has a cost in terms of forgone interest, and so 
the village opportunity cost of holding the capital is rK, where r is the real rate of interest for 
the relevant period.

(iii) Estimating household outputs: Household outputs include the output from farming, animal 
husbandry, fishery, labour, fuelwood collection, NTFPs collection, and other allied activities. 
The value of all these are calculated on the basis of the data collected from the households, 
and these values are used in the calculation of the Net Village Product.

(iv) Estimation of net village product, and the value of NTFPs: Finally all input and output value 
of the household economic activities were fitted in the equation 3 to arrive at the  net village 
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product, and from that, by rearrangement of the NVP equation, the residual value of NTFPs 
use was determined. 

Conclusion:

The forest dependent activities clearly make a significant contribution to a subsistence village 
economy, the monetary value of which represent the proportion of village output which depends 
on forest utilization. 

This net value added as calculated represents the value added by the anthropogenic use of 
NTFPs from Forest to labour and capital inputs by the use of the primary resource land. So this 
amount is equivalent to the rent of the factors of production.
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CHAPTER - 14 : A CASE OF KEWLAJHIR 

FOREST VILLAGE OF BETUL, 

MADHYA PRADESH 

STUDY AREA 

Geographical

The study area lies in the tribal dominated Betul District of Madhya Pradesh. Betul is one of the 
marginally located southern districts of Madhya Pradesh, lying almost wholly on the Satpura 
plateau. It occupies nearly the whole width of the Satpura range between the valley of the 

oNarmada on the north and the Berar plains on the south. The District extends between 21 -22' 
o o oand 22  -24' degrees North Latitude and between 77  -10' and 78  -33' degrees East Longitude.  

The Southern boundary of the district runs almost along the southern foothills of the Melghat 
range, but excludes Hattighat and Chikalda hills in Amaroti district. The Western boundary is 
associated for some distance with the Ganjal river (Southern), a tributary of Tapti, and then with 
the watershed line between the Morand and the Ganjal (Northern), the tributaries of the 
Narmada. The Northern boundary is marked by the course of the Morand River, and by the Tawa 
River. The Eastern Boundary runs through several small streams and hills. 

Temperatures in the region vary from a winter min. of 3 degree Celsius to summer maximum of 40 
degree Celsius approximately. Average annual rainfall in the district is about 1546.03 mm.  

The total geographical area of the district is 10043 square kms which is administratively divided 
into 5 Tehsils and 10 Development Blocks. There are about 1236 revenue villages and 78 
abandoned villages in the district.

1  http//mp.nic.in/betul/factsheets.htm dated 02/07/2005
2  District Statistics 2002, Betul
3  MP Human Development Report-2002
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MAP OF BETUL DISTRICT SHOWING THE DEVELOPMENT BLOCKS AND 
THE LOCATION OF THE STUDY VILLAGE

LOCATION OF KEWLAJHIR VILLAGE

 

 

SOCIO-ECONOMIC

Land Use
This district comes under Satpura plateau agro-climatic zone and Wheat Jowar crop zone. Most 
of the land under cultivation is under Kharif and only 120.3 sq. kms is under Rabi crop. The district 
consists of nearly 1.76 Lakh agricultural families with a cropping intensity of 130.6 per cent.  

The Land Use pattern of the district is as illustrated below:

Table 14.1 Land Use Classification of Betul district

Land use classes Area in hectares Percentage of TGA

Total Geographical Area 1007800 100

Forests 395579 39.25

Area under non-agricultural uses 46460 4.61

Barren and uncultivable land 25376 2.52
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Permanent pastures and other grazing land 27327 2.71

Land under misc. tree crops  and groves 4 0.00

Cultivable wasteland 49641 4.93

Current fallow 25332 2.51

Old fallow 30984 3.07

Net Area Sown 407097 40.39

Gross area sown 531856 52.8

Source: Human Development Report, MP, 2002

4  MP Human Development Report-2002

Forest Resources

Forest boundaries of Betul Forest Circle and Betul District are the same. Information regarding 
forest resources of the region is illustrated in the following table:

Table 14.2 Forest Resources of Betul District

Total forest area 4085.043 sq. kms [40.67 % of total geographical 
area of the district]

Protected Forest 1245.634 sq. km

Reserve Forest 2839.409 sq. km

Per capita forest area of the district 0.267 (1999 figure)

Annual rate of afforestation 0.19 percent (1993-99 figures)

Forest villages 111

Main species Teak [usually of grade III ]

Other species Haldu, Saja, Dhaoda

Minor forest produce Tendu leaves,Chironji,Harra, Aonla etc.

Source: Betul Forest Department WP, MP HDR-2002, Madhya Pradesh HDR-2002

Socio-economic characteristics

The socio-economic characteristics of the district are summarized as below:



Table 14.3 Socio-economic Characteristics of Betul District

Total population 1394421 (2001 Census data)

2.31 percent of the total population of 
Madhya Pradesh.

Density of population 139 per sq.km. (2001 Census)

Scheduled tribes 37 percent

Scheduled castes 11 percent

Decadal growth rate  urban population 17.7 percent [ 1991-00 period]

Decadal growth rate  rural population 18.09 [ 1991-00 period]

Share of primary sector in employment 
generation 84.8 percent

Percentage of workforce employed as 
agricultural labour 37.6 percent

Rank as per Human Development Index 
for districts of MP 30th

Source: Human Development Report, MP, 2002

Sample selection
The district is representative of the shallow and medium black soils zone of the state, along with 
the district of Chindwara. At the same time, the district falls in the wheat-jowar crop zone of the 
state, which includes 9 other districts of Gwalior, Bhind, parts of Shivpuri, Morena, Sheopur kala 
Chhattarpur, Datia, Tikamgarh and some parts of Panna. 

The study village of Kewlajhir was selected based on purposive sampling, to take into account 
usages of forest resource (both fuel-wood and NTFP) by a village which is also engaged in some 
form of agriculture. The village was chosen after extensive discussion with Forest Department, 
Agriculture Department, officials of the district, after preliminary visits to many villages of the 
district.

Geographical And Socio-Economic Characteristics Of The Study Village Of Kewlajhir

The study village of Kewlajhir is a forest village and lies in the Betul tehsil of the district, some 5 
km. inside along the Betul Bhopal road. It consists of two distinct hamlets spread on two hillocks 
with the small valley being used for agricultural purposes. The village is within state forest-land, 
and is surrounded on all sides by heavily forested areas. The system of agriculture is mostly non-
mechanized in nature and subsistence cultivation is the norm. 

Basic information pertaining to the social and economic structure of the village is being illustrated 
in the following table:
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Table 14.4 Socioeconomic Characteristics of Kewlajhir Village

Number of households 84

Household size 6

Sex Ratio (females per 1000 males) 948

Total Male Female

Population 483 248 235

SC population 7         [ 1.4% of total] 3 4

ST population 426     [ 88.2% of total] 224 202

Number of literates 108 72 36

Total workers 277 133 144

Cultivators 234 [84.5% of total workers] 117 117

Agricultural laborers 23   [ 8.3% of total workers ] 6 17

Workers in household industry 0 0 0

Other workers 20 10 10

Source: Census 2001

The forest resources utilized by the village are mostly in the form of fuel-wood and timber for 
construction. Other products like aonla and more importantly, Mahua flowers and seeds are 
extracted more from trees and groves adjoining agricultural land than the forests. It was found that 
during the season when it flowers and gives fruits, monkeys and birds seldom leave any scope for 
harvesting of Mahua products from the wild. Hence Mahua flower extraction is mostly done from 
trees in private lands where protection is possible. Fuel-wood is collected both for self-
consumption as well as for sale in the nearby road-head.  The village is almost completely 
dependent on fuel-wood for meeting its energy needs, supplemented to a very small extent by 
cow-dung based fuels. 

Since the system of agriculture in the study village is entirely dependent on monsoon rains, there 
is out-migration to nearby towns like Itarsi and Betul for manual labor. Income is also generated 
from sale of fuel-wood to the nearest road-head. 

A total of 21 households were included in the study and interviews held with men, women, elders 
and youths with specific information being collected from farmers. Data was also collected from 
local markets for cross checking. Household members were asked to complete diaries of 
household activities by each member. 

A brief profile of the respondents is as follows:
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Table 14.5 Profile of Households

Total number of Households surveyed 21

SC households surveyed 2

ST households surveyed 16

Other households surveyed 3

Number of Agricultural Laborers surveyed 6

Number of Cultivator's household surveyed 19

Assessing the value of householdinputs and outputs 

In order to compute the model described above detailed statistics on all household inputs and 
outputs were required, and were collected using the synthesis of participatory methodologies 
described in the common framework.

Households variable inputs
From both heads of households, and senior women, detailed data were collected on time 
allocation from household members. From this data the supply of labour were calculated, giving 
an annual total effective labour supply for each household. Hence the distribution of labour 
activity wise was computed. 

Table 14.6 Labour Activity in Kewlajhir 

Total labour supply man days per year 15028

Average labour supply by household man days per year 179

Apart from labour inputs there were other variable inputs for various economic activities such as 
fertilizers, manure, seeds, for agriculture. There were expenses on irrigation, threshing, purchase 
of fodder and feed. The accounting value of labour was estimated to be of Rs. 7, 06,316  weighted 
average rate of Rs. 47 on the basis of wage rate prevalent in the local market was used. The total 
value of variable inputs used in the village economy during the year was estimated to be of Rs. 8, 
08,292. So the percentage of labour inputs was about 87.38 percent of the total variable inputs. 

The contribution of capital to the village production process:
Household's items important for production were identified during the interview with women, and 
senior male householders, and using regionally adjusted market prices for these items, the 
monetary value of the productive capital were estimated. The various productive capital used for 
various production activities in the village are plough, leveler, irrigation pump, compost pit, sickle, 
hoe, cart, spade, bullock. The total value of productive capital in the village was estimated to be of 

h) Rs. 440,400. The amount of capital consumed during the year (K were calculated after allowing 
for annual depreciation based on the average life of the capital goods. So the value for the use of 
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capital goods during the year was calculated to be Rs.75, 750/-. In addition the holding of capital 
has a cost in terms of forgone interest, and so the village opportunity cost of holding the capital rK, 
was estimated to be of Rs. 39,636/- at 9 per cent  of rate of interest for the relevant period.

Estimating household outputs.
In this village, household outputs include the output from farming, labour, fuel wood collection, 
NTFP collection, and animal husbandry, and other allied activities. The value of all these are 
calculated on the basis of the data collected from the households during the survey and the price 
of these commodities in the local market at which these villagers supplied these surplus outputs. 
The various crops cultivated in the village were Jowar,Arhar,Gram , maize, kodo, kutki, paddy, 
soyabean, and groundnut. Only few households had surplus production available for sell, 
whereas most of the households had to purchase it from the market to make for the deficit 
production. The total agriculture production during the year was 547.6 quintal and the value of the 
total agricultural produce was of Rs. 4, 69,017/-.

The villagers collected NTFPs like mahua, chironji, gulli, for self consumption and to sell in the 
market. They also collect Tendu leaves during the season. Forest was the major source of their 
supply for fodder, fuel-wood, small timber, and bamboo. Almost the entire village was dependent 
upon the local forest for their fuel-wood and they also use to sell them in the local market of 
Baretha. The total value of forest produce collected by the villagers at local market price was 
estimated to be of Rs. 6, 40,784 during the year.

Calculating the value of net village product, and the value of NTFP.
By putting together this input and output data for the entire village, the net village product was 
calculated, and from that, by rearrangement of the NVP equation, the residual value of NTFP use 
was determined. It is important to note that the values used here represent imputed values in the 
accounting sense, and do not in any way reflect the monetary income of the households in the 
study.

Table 14.7 Value of NTFP Residual as percentage of Net Village Product

Village Kewlajhir 

Population 483

Labour values(weighted) 47

Capital cost per annum 75,750

Depreciation 39,639

Total value of variable inputs 808292

Total outputs 1109801

Total NTFP residual 186120

Total NTFP residual as a % of NVP 16.77

Note: All values are in Rupees
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Conclusion
h

As explained earlier, the computed value of forest produce use ( PF  ) is shown as the total forest f

residual. This can be described as the value-added from forest, or the use value of the forest 
resource to the people of Kewlajhir village. In Kewlajhir village the gross value of output is Rs.11, 
09,801 and the value added from nature is Rs.1, 86,120 which is about 16.77 per cent of the gross 
village output.

The pattern of non-market non-timber forest product utilization in villages around the district is 
more or less same, with forest villages (few in number) having a greater access to forest 
resources. Also, since the type of forests and pattern of agriculture found within the sample strata 
is almost similar, hence it can be assumed that the NTFP residual as percentage of net village 
product will not vary much within this region. 

206



207

CASE OF KONDRAMAL 

VILLAGE OF MANDLA, MADHYA PRADESH 

GEOGRAPHICAL

The Mandla district is located in the east-central part of the Madhya Pradesh covering an area of 
8771 Sq.Km. The district forms a part of Satpura hills, which separates the cotton growing of the 
south from the wheat growing extension of the Malwa Plateau on the north of three distinct river 
systems.

Mandla district consists of a rugged high tableland in the eastern part of the Satpura hills. The 
most important range of the Satpuras in the district is Maikal, which form a watershed between 
western and eastern India. The spurs and sub-ranges of the Maikal hills divide the country in the 
east of the district into a number of valleys and table-lands. 

Mandla District extends over the highest plateaus of the Satpura ranging grow 500 meters to 500 
meters above mean sea level. Thus in comparison with the low-lying plains of Jabalpur and 
Raipur on the north and south it is cool and exhilarating. Thus the climate of this district is 
characterized by hot summer season and general dryness except in the southwest monsoon 
season. There is a steady increase of temperature after February. May is the hottest month with 

0 0
the mean daily minimum temperature at 41.3  C and the mean daily minimum at 24 C.On 

0individual days during the summer season the day temperature may go above 44 C.The highest 
0maximum temperature recorded at Mandla was 45.0 C on 1954 May 22. The lowest minimum 

0was 0.6  C on 1954 January 25. 

During the monsoon season relative humidity generally exceeds 75 percent. The air becomes 
drive after the withdrawal of the southwest monsoon. The driest part of the year is the summer 
season when in the afternoons relative humidity is less then 25 percent.

SOCIO-ECONOMICS

Land-use
The land use pattern of the district is characterized by a heavy dependency on agriculture as well 
as forest based products. The following table illustrates the land-use pattern of the district as per 
the figures available till 1998-99:

1  District Statistical Profile-2003, Mandla
2  Forest Department Working Plan, West Mandla (T) Division
3  District Statistical Profile-2003, Mandla
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Table 15.1 Land use classification for Mandla District

Land use classes Area in hectares Percentage of TGA

Total Geographical Area 912455 100 

Forests 583195 63.91

Area under non-agricultural uses 38562 4.23

Barren and uncultivable land 8332 0.91

Permanent pastures and other grazing land 18066 1.98

Land under misc. tree crops  and groves 45 0.00

Cultivable wasteland 15816 1.73

Current fallow 25499 2.79

Old fallow 24902 2.73

Net Area Sown 198014 21.70

Gross area sown 262330 28.75

Source: Human Development Report of Madhya Pradesh 2002

Forest Resources
The forest area of the district is administratively divided into the West Mandla Territorial Division, 
East Mandla Territorial Division and the Kanha National Park area. Information regarding the 
forest resources of the region is being illustrated in table 15.2

Table 15.2 Forest Resources of Mandla District

Total forest area 583195 ha [ 63.91 percent of TGA ]

Protected Forest

Reserve Forest 

Per capita forest area of the district .665 ha

Annual rate of afforestation 1.31 percent for the period 1993-99

Forest villages 40

Main species Teak

Other species Saja, Haldu, 

Minor forest produce TenduLeaves,Baheda,SafedMusli,Nagarmotha,
Harra,Aonla, Imli, Vaividang, Kusum seeds, Kosa 
cotton, Mahua seeds etc. 
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With an estimated poverty rate (1993-94) of 53.7 percent, the district ranks sixteenth in the 
Human Development Index of states of Madhya Pradesh. There are 1214 populated villages in 
the district, divided into 4 Tehsils and 7 tribal blocks. In terms of numbers, the Gonds and the 
Biagas the two dominant tribes of the district.  Other basic socio-economic information is being 
provided in the following table.

Table 15.3 Socio-economic characteristics of Mandla District

Total population 893908

Density of population 154 per square kilometer 

Scheduled tribes 511798 

Scheduled castes 41305

Decadal growth rate  urban population 21.15 percent ( for the period 1991-2000)

Decadal growth rate  rural population 13.96 percent ( for the period 1991-2000)

Share of primary sector in employment 87.4 percent ( 1991 figures)
generation

Percentage of workforce employed as 
agricultural labour 41.4 percent 

Rank as per Human Development Index 16
for districts of MP

Source: Census 2001 and MP HDR, 2002

Sample selection

The sample district has been selected based on a two-stage stratified random sampling. The 
district is representative of all the districts which belong to the similar strata. The district falls in the 
Rice crop zone of Madhya Pradesh and the agro-climatic division is that of the Northern Hill 
region of Chattisgarh. The soil zone of this area exhibits red and yellow type as well as medium 
black and skeletal types of soil.  The other district covered under the above mentioned strata are 
Shahdol, Dindori, Annuppur, Sidhi and Umaria. The sample village has been chosen 
purposively, keeping in mind the criteria that the village economy should be engaged in both 
agriculture and forest resource exploitation.

GEOGRAPHICAL AND SOCIO-ECONOMIC CHARACTERISTICS OF THE STUDY VILLAGE 
OF KONDRAMAL

From the point of administrative jurisdiction, the study village lies in the Niwas Tehsil of District 
Mandla. The extreme upper valley of the Narmada in Dindori and Niwas Tehsils is an undulating 
plain, without much forest, broken by curious flat topped hills, which enclose patches of fertile 
black soil. In Niwas tahsil, Narmada flows through a rugged and inaccessible tract between high, 
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rocky banks, till it enters the level rice tract round about Mandla. Thereafter, it traverses through 
about 30 Km. of the forest and hill country, and runs almost parallel to the Mandla-Jabalpur road 
for few kilometers, along which the study village is situated.

Kondramal comprises of an area of 114 ha, with most of it being agricultural land as also covered 
with miscellaneous trees and groves. The agriculture in the village is totally dependent on 
monsoon rains for irrigation. The major crops grown here are Rice, wheat, maize and to some 
extent, pulses.

The socio-economic information pertaining to the village is provided below:

Table 15.4 Socio-economic Characteristics of Kondramal Village

Number of households 139

Household size 5.2

Sex Ratio (females per 1000 males) 1025

Total Male Female 

Population 717 354 363

SC population 24 11 13

ST population 626 312 314

Number of literates 392 217 175

Total workers 510 355 155

Cultivators 250 160 90

Agricultural laborers 210 154 56

Workers in household industry 0 0 0

Other workers 50 28 22

Source: Census 2001

The village of Kondramal lies within Tikariya Range of West Mandla Forest Division. The Village 
Forest Committee has jurisdiction of over 170.70 hectares of land. Information pertaining to 
forests and forest resources in the area is provided below:
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Table 15.5 Forest Resources of Kondramal Village

Protected forest area coming under VFC jurisdiction 40.70 hectares

Reserved forest area coming under VFC jurisdiction 130 hectares

Main species Teak  [ 1100 trees/ha], 
Dhawa and Saja

Non-timber forest products Mahua, Aonla, Tendu Patta, 
Achar, Gum

The village economy is also dependent to a significant extent on livestock rearing and has a stock 
of about 101 adult cows, 126 adult bullocks, 15 buffaloes and more than 30 goats. In agricultural 
products, the villagers use rice, wheat and maize mostly for self-consumption, where as the 
pulses are usually sold to nearby markets. Lots of households grow vegetable crops for cash 
income.

Of the 139 households in the village, a total of 45 households were included in the study and 
interviews were held with men, women, elders and youths with specific information being 
collected from farmers. Data was also collected from local markets for triangulation. Household 
members were asked to complete diaries of household activities by each member.

A brief profile of respondent house-hold is given below:

Table 15.6 Profile of Respondents

Total number of survey households 45

Number of SC households 2

Number of ST households 35

Number of other households 8

Number of cultivator's house hold surveyed 34

Number of agricultural laborers surveyed 40

Results

Assessing the value of householdinputs and outputs 

In order to compute the model described above detailed statistics on all household inputs and 
outputs were required, and were collected using the synthesis of participatory methodologies 
described in the common framework.
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Households variable inputs
From both heads of households, and senior women, detailed data were collected on time 
allocation from household members. From this data the supply of labour were calculated, giving 
an annual total effective labour supply for each household. Hence the distribution of labour 
activity wise was computed. 

Table 15.7 Labour Activity in Kondramal

Total labour supply man days per year 21546

Average labour supply by household man days per year 154

Apart were labour inputs there were other variable inputs for various economic activities such as 
fertilizers, manure, seeds, for agriculture. There were expenses on irrigation, threshing, purchase 
of fodder and feed. The accounting value of labour was estimated to be of Rs. 11, 41,938/- at 
weighted average rate of Rs. 53 on the basis of wage rate prevalent in the local market was used. 
The total value of variable inputs used in the village economy during the year was estimated to be 
of Rs. 12, 17,784. 

The contribution of capital to the village production process

Household's items important for production were identified during the interview with women, and 
senior-male householders, and using regionally adjusted market prices for these items, the 
monetary value of the productive capital were estimated. The various productive capital used for 
various production activities in the village are plough, leveler, irrigation pump, compost pit, sickle, 
hoe, cart, spade, bullock. The total value of productive capital in the village was estimated to be of 
Rs. 6,40,567. The amount of capital consumed during the year (Kh) were calculated after allowing 
for annual depreciation based on the average life of the capital goods. So the value for the use of 
capital goods during the year was calculated to be Rs.1, 03,456.  In addition the, the holding of 
capital has a cost in terms of forgone interest, and so the village opportunity cost of holding the 
capital rK, was estimated to be of Rs. 57,651 at 9 per cent  of rate of interest for the relevant 
period.

Estimating household outputs
In this village, household outputs include the output from farming, labour, fuel wood collection, 
NTFP collection, and animal husbandry, and other allied activities. The value of all these were 
calculated on the basis of the data collected from the households during the survey and the price 
of these commodities in the local market at which these villagers supplied these surplus outputs. 
The various crops cultivated in the village were Paddy, Wheat Arhar, Maize, Masur, and Batra, 
and seasonal vegetables. The total agriculture production during the year was 805 Quintal and 
the value of the total agricultural produce was of Rs. 7,27,080.

The villagers collected NTFPs like Mahua, Aonla,  Achar, Gum, for self consumption and sell in 
the market. They also collected Tendu leaves during the season. Forest was the major source of 
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their supply for fodder, fuel-wood, small timber, and bamboo. Almost the entire village was 
dependent upon the local forest for their fuel-wood and they also used to sell them in the local 
market of Chiraidongri. But the instances of fuel-wood sell were very less. Mahua and tendu patta 
were the major NTFPs collected from the forest. The total Mahua collected during the year was 67 
quintals and every household on an average had collected about 800-1100 bundles of tendu 
patta.  The total value of forest produce collected by the villagers at local market price was 
estimated to be of Rs. 7, 22,654 during the year.

Calculating the value of net village product, and the value of NTFP.
By putting together this input and output data for the entire village, the net village product was 
calculated, and from that, by rearrangement of the NVP equation, the residual value of NTFP use 
was determined. It is important to note that the values used here represent imputed values in the 
accounting sense, and do not in any way reflect the monetary income of the households in the 
study.

Table 15.8 Value of NTFP Residual as percentage of Net Village Product

Note: All values are in Rupees

Conclusion
As explained earlier, the computed value of PfFh is shown as the total forest residual. This can be 
described as the value-added from forest, or the use value of the forest resource to the people of 
Kondramal village. In Kondramal village the gross value of output is Rs.14, 49,734 and the value 
added from nature is Rs.2, 31,950 which is about 15.9 per cent of the gross village output.

The pattern of non-market non-timber forest product utilization in villages around the district is 
more or less same, with forest villages (few in number) having a greater access to forest 
resources. Also, since the type of forests and pattern of agriculture found within the sample strata 
is almost similar, hence it can be assumed that the NTFP residual as percentage of net village 
product will not vary much within this region. 

Village Kondramal

Population 717

Labour values(weighted) 53

Capital cost per annum 1, 03,456

Depreciation 57,651

Total value of variable inputs 12, 17,784

Total outputs 14,49,734

Total NTFP residual 2,31,950

Total NTFP residual as a % of NVP 15.9
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ESTIMATION OF ANNUAL 

CARBON FLUX/ SEQUESTRATION, 

CHHINDWARA DISTRICT, MADHYA PRADESH 
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Introduction:

Forest can make an important contribution to the global carbon budget. This is both because of 
their potential to sequester carbon in wood and wood products and, also, to release it if forests are 
cleared. Much is known about the role that forests play, and how they can contribute to climate 
change mitigation through carbon sequestration projects and international negotiations such as 
the United Nations Framework Convention on Climate Change (UNFCCC) and the Kyoto 
Protocol. However, there are also mixed messages and uncertainty, particularly in how forests 
and wood products can be best used to limit human-induced emissions of greenhouse gases 
(GHGs). The use of trees and forest for climate change mitigation can only be optimized if the 
carbon (and other GHG) stocks and flows associated with forests and wood products are better 
quantified. 

Carbon budgets record whether and how forests are contributing to or mitigating climate change. 
They promote better understanding of the varied and complex ways that forests respond to and 
affect climate. Finally, and perhaps most importantly, they allow forest managers to include 
carbon storage as one of the factors to be considered when evaluating different management 
options. For this latter potential to be realized, however, it is crucial that carbon accounting be 
brought down from global and national scales to the scale most relevant to a particular forest 
manager; namely a forest management unit, or forest division or District level in Indian Context.

The various tasks involved in carbon accounting at a division level involves
v Obtaining a baseline measurement of the amount of carbon at a given time.
v Measuring changes to that stock over time.
v Evaluating the likely impact of various management activities.

Sources of Information:

Forest survey of India (FSI), is the agency responsible for generating qualitative as well as 
quantitative information pertaining to forest resources of the country. Such an Inventory exercise 
for forest resources of Chindwara District was undertaken by FSI in 1993 and it was completed in 
1994. The exercise generated data on crop compositions, tree characteristics, state of soil, 
estimation of growing stock and stand for the year 1993-94. The information pertaining to forestry 
parameters were collected by conducting ground survey. The information of the exercise (though 
carried out about 10 years back, but due to its detailed nature) formed the source of baseline 
information of this exercise.
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Study Area:
Chindwara District is located on the South-West region of 'Satpura Range of Mountains'. It is 

o  o  o  ospread from 21 .28´´to 22 .49´ Deg. North (longitude) and 78 .40´ to 79 .24´ East (latitude) and 
spread over an area of 11,815 sq.km. This district is bound by the plains of Nagpur District (in 
Maharashtra State) on the South, Hoshangabad and Narsinghpur Districts on the North, Betul 
District on the West and Seoni Districts on the East.

General topography of the district is hilly and undulating. Height varies from 472.44 m to 1164.34 
m. From the geographical point of view Chhindwara district can be divided into three main regions 
- 1) The plains near Nagpur region comprising of Tehsils Sausar and Pandhurna, 2) the central 
region comprising of Chhindwara, Southern part of Amarwara region and and Northern part of 
Sausar region. This region is also known as the Satpura mountain region and 3) The third region 
is mostly the Northern region comprising of hilly terrain. 

There are five major rivers which flow through the district namely Kanhan, Pench, Jam, Kulbehra, 
Shakkar and Doodh. Kanhan river. The climate of the district is of extreme type. April and may are 

o othe hottest months having maximum temperature from 36 to 41  C. The minimum temperature 
o oranges from 7 to 10  C. Average rainfall is 1000 to 1100 mm.

The Chindwara district is under Satpura plateu crop zone. Important geological formations found 
in the district are Archean type, Saunsar type, Gondwana type, Lametas and Deccan trap.  It falls 
under wheat jowar crop zone. Soils found are black cotton soil, sandy loam, and clayey loams. The 
major crops cultivated in the district are as follows; Wheat, Soya bean, Sunflower, Sugar Cane, 
Ground nut, Gram, Toor Dal, Jowar, Orange, Ginger and other vegetables.

Table 16.1 The Land use pattern of the Chhindwara District

Category 1988-89 1998-89

Geographical area  (G.A.) 1184900 1184923

Net area sown 491300 (41.5% G.A.) 495929 (41.9% G.A.)

Gross cropped area 566800 615518

Cropping intensity 115.36 124.1

Forest 446800 478886

Land put to non agricultural uses 51600 52060

Barren and uncultivable land 47600 27435

Permanent pastures and other grazing land 58100 51428

Land under Misc. tree crops and groves 100 31

Cultivable waste land 21500 19370

Current fallow 32300 31583

Old fallow 35600 28201

Source: Commissioner Land Records, Madhya Pradesh
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As per the estimates of Forest Survey of India, 2005, out of the total recorded forest area of the 
  

district of 4212.556 sq.km., the total forest cover in the district is 4,409 sq.km. out of which 203
    

sq.km.  is very dense forest, 2,368 sq.km. is under moderately dense forest and 1,838 sq.km. is 
. 

under open forest  So about 37.31 percent of the total geographical area of the district is under 
 

forest cover.The forests of Chindwara are dry deciduous forests. As per as Champion and Seth's 
revised classification the forest of Chindwara fall under following categories:

1. 5A 1b: Southern Tropical Dry deciduous Teal Forests
2. 5A c3 : Southern Tropical Dry Deciduous Mixed Forests

.                 
3. 5A c1: Northern Tropical Dry Deciduous Peninsular Sal Forests

Considering the district as a whole 60 per cent of the forest area is covered with teak forest, 37 per 
cent is under mixed forest and the remaining 3 per cent is under Sal forest (FSI 1997). The other 
economically important species occurring in the district are Buchanania lanzan, Boswellia 
Serrata, Choloroxylon swietenia, Lagerstroemia parviflora, Anogeissus latifolia, Pterocarpus 
marsupium and Gmelina arborea. Bamboo is also found in plenty. Mahua, Harra, Saal seed, 
Tendu Patta are the major minor forest produce found in the district.

Methodology for Carbon Accounting: For estimations of biomass and carbon, the project 
relies on the methodological framework developed by the IPCC and documented in the Good 
Practice Guidance for Land Use, Land Use Change and Forestry (GPG) that was published by 
International Panel on Climate Change (IPCC) during 2004. The methods used  here and some of 
the default conversion factors for biomass and carbon used in the calculation is all based on the 
Good Practice Guidance.

Growing stock figures for the entire district (Species wise, diameter class wise and major forest 
strata wise) were assessed using information available from the vegetation maps, thematic maps 
and ground forest inventory done by Forest Survey of India, for the district as mentioned above. 

Estimation of Biomass Stock For biomass calculation, irrespective of whether for above-
ground biomass, below-ground biomass or dead wood biomass, there is a choice between the 
following different methods:

1. If national biomass functions and/or country-specific values of wood density (WD), biomass 
expansion factors (BEF) and root-shoot biomass ratio (R) are available, using these should 
be the first choice.

2. If country-specific biomass functions or values of any or all of WD, BEF and R are not 
available, regional or sub-regional functions or conversion factors should be used 
whenever available.

 Wood density used for biomass calculations should always be the “Basic density”, which is oven-dry weight 
per unit of green volume. If country-specific wood densities are used, the country must make sure that 
these are “basic densities”.
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3. If either country-specific, nor regional or sub-regional functions or values of WD, BEF 
and/or R are available, then the default values provided by the IPCC-GPG should be used.

Calculation of living biomass with general formulas and conversion factors
As there was no specific biomass functions were available, the following general formulas were 

used for calculating biomass from growing stock figures:
⇒ SB = GS × WD (1)

⇒ AGB = SB × BEF (2)

⇒ BGB = AGB × R (3)
Where
⇒ SB = Stem biomass (tonnes)

⇒ GS = Growing stock (volume) over bark (m3)

⇒ WD = Wood Density (Dry weight / green volume expressed in tonnes/m3)

⇒ AGB = Above-ground biomass (tones)

⇒ BGB = Below-ground biomass (tonnes)

⇒ BEF = Biomass expansion factor (Above ground biomass / stem biomass)

⇒ R = Root-shoot ratio (Below-ground biomass / Above-ground biomass)

The starting point for the calculations was the list of growing stock (volume over bark) for 
individual species/species groups, based on the forest inventory Published by FSI (1997). The 
first step is to calculate the stem biomass. This is done by applying species-wise wood densities. 
The second step was to calculate above-ground biomass. This was done by multiplying stem 
biomass with a biomass expansion factor (BEF). Default biomass expansion factors according to 
IPCC-GPG, were used in the case of species, for whom the data on BEF were not available. The 
below-ground biomass was estimated by multiplying the above-ground biomass by the root-
shoot ratio. No national or local data on root-shoot ratios were available for some species, the 
default root-shoot ratios according to IPCC-GPG were used in such cases.

Estimation of Carbon Stock/ Sink

The calculation of carbon stock is based directly on the biomass data.  Since national/ Regional 
data on carbon content of living biomass are not available, the carbon stock is calculated by 
multiplying the IPCC-GPG default value for carbon content of living biomass (50%) with the 
above-ground biomass and below-ground biomass respectively. 

Results
The following table illustrates the total volume, volume per hectare, total biomass and the carbon 
content of various species available in Teak stratum under different diameter classes.

 However, if a country has made estimations of the carbon stock using other methods and obtained 
national data that provides more accurate estimates than by using the default conversion factors, 
these estimates as well as the methods and conversion factors used should be reported.
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Table 16.2 Carbon Stock; Stratum Teak 

Species Growing Volume/ Basic Stem Biomass Above Root- Below Total Carbon
stock Ha Density Biomass Exp. groun Shoot ground Living Content
Volume        (tonnes/ ('000 Factor biomass ratio biomass Biomass (0.5*TLB)
( 000m3) m3) tonnes) ('000 ('000 ('000 ('000

tonnes) tonnes) tonnes) tonnes)

Boswellia serrata 553.80 2.39 0.5 276.90 3.4 941.47 0.27 254.20 1195.66 597.83

Acacia catechu 71.76 0.31 1 71.76 3.4 243.99 0.27 65.88 309.87 154.93

Adina cardifolia 134.35 0.58 0.59 79.27 3.4 269.51 0.27 72.77 342.28 171.14

Ougenia 112.07 0.48 0.80 89.65 3.4 304.82 0.27 82.30 387.12 193.56
dalbergioides

Pterocarpus 61.33 0.26 0.72 44.15 3.4 150.13 0.27 40.53 190.66 95.33
marsupium

Mitragyna parviflora 212.12 0.91 0.63 133.64 3.4 454.37 0.27 122.68 577.05 288.52

Anogeissus latifolia 561.76 2.42 0.79 443.79 3.4 1508.89 0.27 407.40 1916.29 958.14

Bombax  Ceiba 20.67 0.09 0.33 6.82 3.4 23.19 0.27 6.26 29.45 14.73

Diospyros 278.54 1.20 0.65 181.05 3.4 615.58 0.27 166.21 781.79 390.89
melanoxylon

Lagerstroemia 437.17 1.88 0.55 240.44 3.4 817.50 0.27 220.73 1038.23 519.11

perviflora

Lannea 754.72 3.25 0.500 377.36 3.4 1283.03 0.27 346.42 1629.45 814.72
coromanedelica

Terminalia bellerica 40.70 0.18 0.67 27.27 3.4 92.72 0.27 25.03 117.75 58.88

Terminalia crenulata 863.73 3.72 0.53 457.78 3.4 1556.44 0.27 420.24 1976.68 988.34

Rest of species 3668.20 15.89 0.50 1834.10 3.4 6235.93 0.27 1683.70 7919.64 3959.82

All species total 14240.27 61.44 26815.21 7240.11 34055.31 17027.66

Species Growing Volume/ Basic Stem Biomass Above Root- Below Total Carbon
stock Ha Density Biomass Exp. groun Shoot ground Living Content
Volume        (tonnes/ ('000 Factor biomass ratio biomass Biomass (0.5*TLB)
( 000m3) m3) tonnes) ('000 ('000 ('000 ('000

tonnes) tonnes) tonnes) tonnes)

Shorea robusta 366.433 30.97 0.72 263.832 3.4 897.028 0.27 242.198 1139.226 569.613

Lannea 47.821 4.042 0.50 23.911 3.4 81.296 0.27 21.950 103.246 51.623
coromanedelica

Lagerstroemia 47.651 4.027 0.55 26.208 3.4 89.107 0.27 24.059 113.166 56.583
perviflora

Terminalia crenulata 23.198 1.961 0.53 12.295 3.4 41.803 0.27 11.287 53.090 26.545

Diospyros 10.265 0.868 0.65 6.672 3.4 22.686 0.27 6.125 28.811 14.405
melanoxylon

The total standing volume of Teak Forest is 14240.27 thousand cubic meters, with an average of 
61.44 cubic meters per hectare. Teak constitutes 45.37 per cent of growing stock in this stratum 
followed by Terminalia (6.06 per cent). The total living biomass stock of the Teak Stratum was 
estimated to be 34055.31 thousand tonnes and the resultant carbon stock of the Teak stratum of the 
forest of Chindwara district was estimated to be 17027.66 thousand tonnes.

The following table illustrates the total volume, volume per hectare, total biomass and the carbon 
content of various species available in Sal stratum under different diameter classes.

Table 16.3 Carbon Stock; Stratum Sal
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Terminalia bellerica 8.221 0.695 0.67 5.508 3.4 18.727 0.27 5.056 23.784 11.892

Bombax  Ceiba 3.479 0.317 0.33 1.148 3.4 3.903 0.27 1.054 4.957 2.479

Anogeissus latifolia 2.22 0.188 0.79 1.754 3.4 5.963 0.27 1.610 7.573 3.786

Rest of species 195.367 16.685 0.50 97.684 3.4 332.124 0.27 89.673 421.797 210.899

All species total 706.875 439.011 1492.637 403.012 1895.649 947.825
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The total growing stock in the Sal Stratum was 706.87 thousand cu.mt. with an average of 59.74 
cubic meters per hectare. Sal contributes about 51.84 per cent of the total growing stock, in this 
stratum. The resultant Carbon stock for the stratum was estimated to be 947.82 thousand cu.mt.

Table 16.4 Carbon Stock; Stratum Mixed

Species Growing Volume/ Basic Stem Biomass Above Root- Below Total Carbon
stock Ha Density Biomass Exp. groun Shoot ground Living Content
Volume        (tonnes/ ('000 Factor biomass ratio biomass Biomass (0.5*TLB)
( 000m3) m3) tonnes) ('000 ('000 ('000 ('000

tonnes) tonnes) tonnes) tonnes)

Tectona grandis 292.256 2.045 0.56 163.663 3.4 556.455 0.270 150.243 706.698 353.349

Boswellia serrata 328.882 2.302 0.5 164.441 3.4 559.099 0.270 150.957 710.056 355.028

Adina cardifolia 177.983 1.246 0.59 105.010 3.4 357.034 0.270 96.399 453.433 226.717

Pterocarpus 79.384 0.556 0.72 57.156 3.4 194.332 0.270 52.470 246.802 123.401
marsupium

Mitragyna parviflora 126.255 0.884 0.63 79.541 3.4 270.438 0.270 73.018 343.457 171.728

Anogeissus latifolia 619.349 4.334 0.79 489.286 3.4 1663.571 0.270 449.164 2112.736 1056.368

Bombax  Ceiba 49.547 0.347 0.33 16.351 3.4 55.592 0.270 15.010 70.602 35.301

Diospyros 246.589 1.726 0.65 160.283 3.4 544.962 0.270 147.140 692.101 346.051
melanoxylon

Lagerstroemia 210.925 1.476 0.55 116.009 3.4 394.430 0.270 106.496 500.926 250.463
perviflora

Lannea 450.535 3.153 0.5 225.268 3.4 765.910 0.270 206.796 972.705 486.353
coromanedelica

Terminalia bellerica 37.047 0.259 0.67 24.821 3.4 84.393 0.270 22.786 107.179 53.590

Shorea robusta 7.086 0.05 0.72 5.102 3.4 17.347 0.270 4.684 22.030 11.015

Hollorichna 37.18 0.26 0.5 18.590 3.4 63.206 0.270 17.066 80.272 40.136
antidycentrica

Ougenia ougeinensis 47.107 0.33 0.7 32.975 3.4 112.115 0.270 30.271 142.386 71.193

Terminalia crenulata 1135.656 7.947 0.53 601.898 3.4 2046.452 0.270 552.542 2598.994 1299.497

Rest of species 3480.811 24.359 0.5 1740.406 3.4 5917.379 0.270 1597.692 7515.071 3757.535

All species total 7326.592 51.271 4000.798 13602.714 3672.733 17275.447 8637.723

The table given above shows the total volume, volume per hectare, total biomass and the carbon 
content of various species available in mixed stratum under different diameter classes. It also 
shows the estimated carbon stock of the stratum. The total growing stock of the Miscellaneous 
forest in the district was found to be 7326.59 thousand cu.mt., with an average of 51.27 cu. mt. per 
hectare. The major species of the strata are Terminalia sp., Anogeissus sp., Lannea sp., 
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Boswellia sp. etc. The resultant Carbon stock in the mixed forest for the district was estimated to 
be 8637.72 thousand cu,mt.

Occurrence of Bamboo was found to be of 63700 Hectares. The major species was found to be 
Dendrocalamus strictus. The total dry weight of bamboo was estimated by FSI to be of 69065 
tonnes and the resulting carbon stock for the district in bamboo forest was calculated to be 34.53 
thousand tonnes. 
 
Estimation of Annual Carbon Flux/ Sequestration: Carbon sequestration refers to the 
removal of CO currently in the atmosphere, i.e. mitigation of past emissions. For Annual carbon 2  

sequestration estimation first the aboveground annual increment in volume (Estimated species 
wise in asset accounting) was converted to total annual increment in volume both above ground     

and belowground as it was done in stock accounting. Then the total annual increment in volume  

was estimated by adding to this the afforested volume and annual regenerated volume. The 
belowground volume was not considered for regenerated volume, afforested volume as the 
annual increment in belowground mass is insignificant in case of new planted trees and 
regenerates. Then the total leakages in volume due to timber harvest, fuel-wood harvest, forest 
fire, insect mortality, diversion and encroachment of forest land (as estimated in Asset accounts) 
was deducted from the total annual increment in volume to obtain the  net annual increment in 
volume. The belowground volume was not considered in case of leakages as mostly the 
belowground volume remains in the forestland after harvesting/ insect damage, forest fire.

The net annual increment in volume was then multiplied by the respective basic density to obtain 
the net biomass increment annually (species wise). Then the annual carbon sequestered is 
calculated by multiplying the IPCC-GPG default value for carbon content of living biomass (50%) 
with the net annual biomass increment.

It is to be noted that from the stand point of accounting the change in carbon stock is the release of 
carbon due to leakages in the accounting year from forestland irrespective of that the carbon 
harvested in the current year are not released in the accounting year (as carbon may remain bind 
in forest products for many years depending on the end product).
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VALUATION OF RECREATIONAL 

BENEFITS OF PROTECTED AREAS : A CASE 

STUDY OF PENCH TIGER RESERVE 

It has long been recognized that the increasing demand for forestland in developing countries 
obliges Governments and donor agencies to provide economic as well as environmental 
justification for creating protected areas. Economic analysis can provide useful information for 
these difficult decisions. Traditional economic cost- benefit analysis for protected areas   however 
is problematic, since most of the benefits are not traded in formal markets. Environmental 
economists have devised ways to measure their existing but not directly observable, willingness 
to pay for such environmental assets (Kramer et al 1992).The travel cost method (TCM) is the 
most common indirect method used to estimate the recreational use value of natural areas. The 
idea for the TCM is attributed to Harold Hotelling. Philosophically, the TCM falls into the general 
category of neo-classical welfare economics, which assumes that individuals maximize their 
utility subject to certain constraints.  TCM can be used to estimate the economic benefits or costs 
resulting from: changes in access costs for a recreational; elimination/ substitution of an existing 
recreational site; changes in environmental quality at a recreational site.

It is referred to as a “revealed preference” method, because it uses actual behavior and choices to 
infer values. Thus, peoples' preferences are revealed by their choices. The basic premise of the 
travel cost method is that the time and travel cost expenses that people incur to visit a site 
represent the “price” of access to the site. Thus, peoples' willingness to pay to visit the site can be 
estimated based on the number of trips that people make at different travel costs. This is 
analogous to estimating peoples' willingness to pay for a marketed good based on the quantity 
demanded at different prices. The number of visits from origin zones at different distances from 
the site, and travel cost from each zone, are used to derive an aggregate demand curve for visits 
to the site, and thus for the recreational or scenic services of the site.  This demand curve shows 
how many visits people would make at various travel cost prices, and is used to estimate the 
willingness to pay for people who visit the site. TCM can be applied in the following different ways: 
Zonal travel cost method; Individual travel cost method; and Random utility function approach.

Study area: 
Pench tiger reserve was selected for this study. Pench Tiger Reserve was created in 1992, 
becoming the 19th Reserve in the Project Tiger network, and the first interstate project tiger area 
of the Country. The Pench tiger reserve comprises the Indira Priyadarsini National Park, the 
Mowgli Pench Sanctuary and a buffer.  The park nestles in the Southern slopes of the Satpura 
ranges of Central India. The River Pench, forms the life line of the reserve. The reserve has a 
glorious history. A description of its natural wealth and richness occurs in Ain-I-Akbari. The 
reserve and its surroundings are the original setting of Rudyard Kipling's 'The Jungle Book' which 
was inspired from Robert Armitage Strendale's work 'Seonee'. 

CHAPTER-17
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The core zone of the Reserve, Pench National Park was created in 1983.  This was carved out of 
the Pench Sanctuary created in 1977 with an area of 449.39 sq. km. The area of the Park is 
292.85 sq. km., which is divided almost equally in two districts of Madhya Pradesh- 145.36 sq. km. 
in Seoni and 147.28 sq. km. in Chhindwara.  The area in Seoni is all Reserve Forest whereas the 
area in Chhindwara includes 138.24 sq. km. Reserve forests, 6.26 sq. km. Protected Forests and 
2.78 sq. km. revenue land.  The buffer zone, 465 sq. km., comprises 333.05 sq. km. of R.F., 102.36 
sq. km. of P.F. and 29.59 sq. km. of revenue land. The total area of the reserve is 757.86 sq. km. 

The undulating topography supports mosaic of vegetation ranging from moist, sheltered valleys 
to open, dry deciduous forest. According to Champion and Seth Classification the forest types 
found in the reserve are as follows.

South Indian Tropical Moist Deciduous (slightly moist)  - 3BC1c
Southern Tropical Dry Deciduous Teak Bearing Forests - 5AC 1b (iv)
Southern Dry Mixed Deciduous Forest    - 5AC 3

The major fauna found here are Teak and its associates moyan, mahua, mokha, skiras, tendu, 
bija, achar, garari, aonla, bhaman, ghont, baranga, amaltas, kihamali, khair, bhirra, palas. 
Bamboo occurs sparsely, restricted to some valleys. Over 1200 species of plants have been 
recorded from the area. The area has always been rich in wildlife. The reserve has the highest 
density of herbivores in India (90.3 animals/ sq.km.) and the second highest prey density in India ( 
6013/ sq.km.). The key predator is the tiger, Leopard, Wild dog, and Wolf. There are over 242 
species of resident and migratory birds.

Pench is ideally situated for tourism, being only 12 km. away from Khawasa on N.H. 7 between 
Nagpur and Jabalpur. Khawasa is 81 km. from Nagpur and 193 km. from Jabalpur. The reserve 
receives some 20, 000 visitors annually, mainly from nearby places.

The trend of tourist visitation to the reserve since last few years is shown 
in the following figure.

Visitation Pattern to the Pench Tiger Reserve
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Materials and Methods:

The individual travel cost method (ITCM) was used for estimation of consumer surplus of the 
visitors and the economic worth of recreation in the reserve. The final set of usable responses 
consisted of 24 onsite questionnaires that were administered on the weekends during April 2005. 
The individual travel cost uses survey data from individual visitors in the statistical analysis. This 
method thus requires more data collection and slightly more complicated analysis, but gives more 
precise results.

Model 

The demand function for the estimation of consumer surplus of the visitors to the reserve was as 
follows

 Vn = f ( TEi, HHi, RTi, ELi, Ai, )

Where 
⇒ Vn = No. of trips to the reserve

⇒ TEi = total expenditure

⇒ HHi = Household Income

⇒ RTi = Reason for Travel

⇒ Eli = Education Level

⇒ Ai = age 

The consumer surplus was estimated by the following formula:

Consumer Surplus (CS) = Mean of number of trips / curve of the demand function (â)

Results:

The number of visits made by an individual or a family or a group to the reserve is used as a 
dependent variable. The mean of number of visits was 2.083; the maximum number of trip made 
by any respondent to the reserve was four.

Variables Mean Max Min

No. of trips to the reserve (Vn) 2.08 04 01

Total expenditure 3877.9 9000 691

Household Income 319208.00 6, 00,000 60, 250

TEi = 
HHi = Household Income
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RTi = Reason for Travel
Eli = Education Level
Ai = age

Expenditure on traveling and the income of the visitor are the most important independent 
variables that determine the value of consumer surplus in the TCM study. In this study, to and fro 
travel expenses, boarding, lodging and onsite cost while visiting the Reserve were considered as 
the Travel cost.  The average travel cost per visitor to the reserve was Rs.3877.91 with Rs. 9000/- 
as the maximum and Rs. 691 the minimum amount spent by the tourist visiting the reserve.

The household income of the respondent ranged from Rs.60, 250 to Rs. 6, 00,000 with a mean of 
Rs. 319208.17 So most of the visitors were from higher income group.

The visitors were classified into two groups based on their education level, graduate or below and 
postgraduate or above. So major of the visitors were from the second group.

The average age of the visitors was 34.29 Years, ranging from 23 years to 47 Years.

The respondents were asked to state their reason for travel, and about 52 per cent of the 
respondents stated that the major reason for their travel to Pench tiger reserve was nature 
tourism or Ecotourism, 27 percent of the respondents stated need of quietitude and vacation was 
the reason for their visit. 13 per cent of the respondent stated environment education as their   
reason behind the visit. The remaining 8 per cent of the respondent stated various reasons for 
their visit such as religious and it as an offshoot of some other trip. 

Linear, quadratic, CD, log-linear and Semi-log linear functions were fitted for determining demand 
2function; however finally, semi-log function was considered based on fairly higher R  Value (0.53).  

The various coefficient of the function, standard error and t values are presented below.

Table 17.2 Variable Values

Model variables â co-efficient Standard error t- value

Constant 1.1606518 0.2148 5.402

Total expenditure - 0.0002439* 5.00E-05 4.879

Household income - 1.183 E-06 9.713 E-07 1.218

Note: '*' indicates significant at 1% level

The total expenditure incurred on visiting the reserve has a negative value, is according to the 
theoretical expectations.The consumer surplus per visit was estimated to be Rs.2437.44 
According to the forest department records during the year 2003-04, the total numbers of visitors 
to the reserve were 20,805 (20,237 Indian; and 568 Foreigners). So the total consumer surplus 
was estimated was multiplying the total no. of visits during the year with the consumer surplus per 
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visit so estimated. And hence the total consumer surplus so estimated was of Rs.50.71 millions, 
whereas the total income from the visitors in form of entrance fee, and other expenses was only 
Rs.1.29 millions. 

Conclusion

The value of the consumer surplus represents the recreational use value of the Pench Tiger 
reserve, or the social benefit provided by the park. The results of economic valuation studies are 
helpful for planners and managers in determining the importance of protected area in 
recreational terms and the amount of subsequent fund allocation, future planning and 
management. In the context of tourism it needs to be assessed that optimum number of tourist 
that can be supported by the reserve without any dire consequences on the ecosystem of the 
park, and accordingly regulation of number of visitors by regulation  of entrance fee and other site 
incidental expenses. Such a study would enable a shift in the direction of ecotourism.
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A CASE OF JISPA VILLAGE 

OF LAHUL AND SPITI DISTRICT, 

HIMACHAL PRADESH

SPATIAL, ENVIRONMENTAL AND SOCIO-ECONOMIC CHARACTERISTICS 
OF THE STUDY AREA

Physical and Climatic 

The district of Lahul and Spiti in Himachal Pradesh is one of the most fascinating in terms of its 
unique geographical characteristics as well as its socio-cultural aspects. The northern-most 
district of Himachal Pradesh, it comprises of an area of 13,835 square kilometres of cold desert 
and rocky mountainscapes (about 25 percent of the total geographical area of the entire state), 
ranging between an altitude of 2480 metres to 6,400 meters.  The district shares border with Tibet 
in the east, the state of Jammu and Kashmir in the north and the districts of Chamba and Kullu in 
the west and south respectively. Lying mainly in a rain shadow area, the district achieves scanty 
rainfall (10-25mm). But precipitation in form of snowfall can often go upward from 4530 mm 
annually, with the whole area remaining entirely cut-off during the winter due to the heavy 
incidence of snow. The whole tract is rugged and mountainous, being enclosed by the inner and 
middle Himalayas, and the rock system is very fragile and liable to erosion, which is often 
accentuated by the rigors of severe winter and the avalanches and strong winds that accompany 

1them. District Statistics of Lahul and Spiti, 2003, 

District-Keylong

The district can be broadly divided into two distinct valleys, the Lahul valley in the west, fed by the 
Chandra and Bhaga River (Chenab) and the Spiti Valley in the east, fed by the Spiti river. The two 
valleys are connected through the Kunzam Pass at 4590 m. This division is also followed by the 
state administrative set-up, with Keylong serving as the administrative center for Lahul (as well as 
for the whole district) and Kaza serving for Spiti. 

Land Use

Agriculture is the primary occupation of the people of the district, with the major crops being 
commercial in nature, mainly peas (60% of net sown area), seed potato, hops and certain 
medicinal plants such as kooth and pushpkamal. As the valleys are mostly covered with snow 
during the major part of the year, locals depend on a single summer crop. The agrarian economy 
in this part moved from subsistence farming of barley etc. during the 1960s to more lucrative cash 

2 
crops like potatoes and peas. District Statistics of Lahul and Spiti, 2003, DES-Keylong

The Lahulis have a strong cash crop base; however, growing supplies and the economic 
downturn has been driving down the prices of the traditional cash crops. Intervention from Pragya 

CHAPTER-18
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a organization working in the district has made the people realize the potential of developing 
medicinal plants as cash crops of the future. Several plantations have been set up in various 
habitats, villages band valleys in the subdistrict with more than seventeen species under 
cultivation These include Datura spps, Heracleum candicans, Dactylorhiza hatagirea,  
Podophyllum hexandrum, Myricaria squamosa, Hyoscyamus  niger, Rheum australe, Rheum 
moorcroftiana, Gentaurea  depressa and Hyssopus officinalis

A feature peculiar to the sub-district is the small magnitude of private land holdings, as compared 
to government land holdings. The total government land holding in the sub-district is about 99.5 
per cent of the total geographical area. The original inhabitants have the right to undertake 
plantations in government land, with their sole right over the produce. Presently around 5000 ha 

3
of such plantations are there in the Lahul division.  [DFO Office, Keylong, Lahul] The land use 
break-down of the District is as illustrated:

Table 18.1 Land Use Classification of Keylong district

Land use classes Area in hectares Percentage of TGA

Total Geographical Area 911163 100

Forests 135369 14.86

Area under non-agricultural uses 551340 60.51

Barren and uncultivable land 188 0.02

Permanent pastures and other grazing land 220171 24.16

Land under misc. tree crops  and groves 113 0.01

Cultivable wasteland 587 0.06

Current fallow 100 0.01

Old fallow 21 0.00

Net Area Sown 3274 0.36

Source: District Statistical Profile-2003, DES, Keylong

Forest Resources
Lahul Forest Division comes under the Kullu Forest Circle, whereas the Spiti Forest Division 
comes under the Rampur Forest Circle of Himachal Pradesh State Forest Department. The Lahul 
Forest Division, consisting of 6, 13,691 hectares of government land, has been administratively 
divided into four ranges, namely Udaipur, Pattan, Keylong and Tindi. Forests in the region are 
mainly plantation forests. The Udaipur range having more natural forests than the rest. 

Pine (Pinus excelsa), Birch (Betula utilis) and Juniper (Juniperus sp.), are the major species, as 
well as those of Willow, Poplar, Deodar and Spruce. But the forest area mostly consists of 



231

grassland and pastures (221349 ha), followed by area under perpetual glacier and rocky detritus 
4devoid of vegetation (340186 ha).  [DFO Office, Keylong, Lahul].

The unique alpine pastures found in the region are open for local grazers as well as grazers 
migrating from other districts, to which grazing rights have been traditionally granted by the 
Ranas and the Zamindars previously and the same practice is continued by the forest 
Department.   About 850 permits are issued annually to outsiders and about 4 lakhs of sheep and 
goats come to the Lahul valley for grazing from the adjoining districts of Chamba, Kullu and 
Kangra. This has lead to the deterioration of these pastures due to overgrazing, encroachment 
and conflict with the outsiders with the local population. 

Timber rights from the local forest are banned here. The timber and fuel-wood to be distributed in 
the division is mainly obtained from the forest corporation. 2 cubic meter of converted timber per 
family every five year is provided from the forest sales depot. In addition to that the Forest 
department supplies about 16,000 quintals of fuel-wood annually to the local residents at 
subsidized rate from the adjoining forest divisions.

Wide variety of plants with medicinal properties that is found in abundance here. Sea buckthorn, a 
plant species found in abundance in this region has over 200 industrial uses (medicines, 
cosmetics, food etc.). 

Socio-economic characteristics
The district is ranked fourth among the districts of Himachal Pradesh based on the value of 
Human Development Index. With the highest per capita income of Rs. 12,559 and annual 
compound growth rate of per capita at 0.96 percent, Lahul and Spiti is a district unique in itself. 
There are only about 6446 rural households in the whole district, with a total population of 33224 
(2001 figures) and a population density of 2 per square kilometers (Himachal Pradesh Human 
Development Report-2003). The schedule tribe population constitutes about 73 per cent of the 
total population of the district. The literacy rate of the district is 60.7 per cent; with women have a 
higher literacy rate compared to the men folk of the district. About 53 percent of the working force 
is cultivators.        

Table 18.2 Socio economic indicators of Lahul sub division

Total population 13,099

Average household size 4

Scheduled tribes 8,470  (64.7 of total population)

Scheduled castes 1,345 ( 10.3 of total population)

Literacy rate 73.7 per cent

Sex ratio 757

Cultivators 53.6 per cent

Agricultural labour 1.6  per cent
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Sample selection
The sample district has been selected based on a two-stage stratified random sampling. The 
district is representative of the sub-alpine and arctic biome as well as the cold dry agro-climatic 
zone of the state. The other district that falls in the same zone is that of Kinnaur. 

Physical and Climatic 
Jispa lies about 30 kms from Keylong along the Manali- Leh Highway, just adjoining the Bhaga 
River. It exhibits physical and climatic characteristics representative of the district.
Land Use
The average land holding of the village is 2.6, Acres. Just like the rest of the Lahul valley, the 
village has also seen the transition from barley to cash crops, and the major crops grown are peas 
and potatoes. The production of potatoes per family ranges about 100-300 bags per season [1 
bag = 80 kg approximately]. The produces were usually sold through the Lahul Potato Society, a 
co-operative body existing in the valley since the last 3 decades. There is also the prevalent 
practice in this village of rotating crops with leguminous crops for the purpose of nitrogen fixation. 
Apart from traditional agriculture, since the last 2 to 3 decades, people has started planting 
willows 

Since last 2 to 3 decades people here has started planting willows on government lands for their 
own use, since the willows are a good source of fodder as well as fuel wood. The locals have the 
tendency of storing wood for adverse times, so stacks of fuel-wood, some of which are ten to 
fifteen years old, can be seen in the front of many houses.

Realizing the role of forests in water and soil conservation, felling of any more trees has been 
banned as a result of community decision. 

Socio-economics
The village is inhabited by about 30 families, with a total population of about 230. Most of the 
people practice Buddhism and the whole society can be divided into the lamas (monks) and the 
common people. Earlier a system of fraternal polyandry was prevalent here but now it is very rare. 
A very recent and prevalent practice among the villagers is to acquire property outside the Lahul 
valley. Most of the locals are settled outside the valley for quality education and life, as life here 
during winters is very strenuous. During the winters only about 100 people stay back in the village. 
Since there is no scope for agriculture during the long and severe winters, the locals engage 
themselves in carpet weaving and spinning. One interesting socio-economic aspect prevalent in 
the village, as in most other villages of this region, is the so called tsema system. In this system, 
the villagers, on the onset of summer, hire a grazer to graze the sheep and goats of the village in 
adjoining pastures. For about 250-300 sheep and goats they pay about Rs.12, 000 to 13,000 per 
season. In addition, the grazer is also given whole day meal daily by any one family. So the village 
meets and counts the sheep and goats of each house-hold, which are then converted into tsema 
or meal units. A family's turn to provide meal to the grazer is fixed on rotation basis @ 
10sheep/goat= 1 day of meal.
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Results Forest and tree Resources in the village and their Utilization:

The local people were dependent upon the local forests for grazing of their livestock. The 
traditional healers locally known as Amchis, sometimes collect medicinal plants from the 
adjoining forest. Apart from that there was not other dependency upon the local forest, as timber 
distribution rights from the local forests are banned. The village people have large number of trees 
planted on their farmland, mostly of Salix species, which was used as fodder and fuel-wood. In 
addition to that they also maintained some fruit tress also. Apart from the farmland they also 
maintained trees on common grass land (locally known as ghasni) and other Government lands. 
It was estimated from the primary survey that on an average each household collected about 
52.37 quintals of fodder annually, in the form of leaves and bark from Salix sp, and other tress 
planted on the farmlands and other village common lands.

Almost most of the villages have LPG connections but fuel-wood was the cheapest source of 
energy and it was mainly used to heat the places, on an average each household were estimated 
to use about 43.2 quintals of fuel-wood annually, out of which most were obtained from the 
farmland trees, and some from the Government land. Apart from these some extent of fuel-wood 
and were supplied by the forest-department at subsidized rates.

For timber the village people were dependent upon the forest department (TD rights); farmland 
tress and some private wood depots. On an average each household were estimated to use about 
4.35 cubic meter of wood per year for building, fencing and construction of farm implements. Out 
of which about 90.8%  was obtained from the farmlands. 

Table 18.3 Forest product supply from Govt. and Pvt. Lands

Item Govt. Forest or Private Farm land; 
Forest department Village common land 

Other government Land

Fodder  (In quintals) 0 1571.1

Fuel-wood  ( In quintals) 46.11 1296

Timber (in Cubic meter) 12 130.5

Grazing (In quintals) 3461.7 0



234

Table 18.4 Forest Produce Collected 

Item Govt. Forest or Private Farm land; Village common
Forest department land   
( In Rupees) Other government Land (In Rupees)

Fodder 0 1,36,680

Fuel-wood 18,674.5 5,24,880

Timber 9638.8 104822.82

Grazing 3,01,167.9 0

Total 3,29,481.2 7,66, 382.82

Monetary:

Fodder was valued at Re. 0.87 per kg. The total annual value of fodder collected by the villagers 
was estimated to be of Rs. 1, 36,680.

Fuel-wood is supplied to the government departments (though the rate is subsidized, but not to 
the extent it is it is for the common people) in Lahul at the rate of Rs. 405 per quintal for hard wood, 
so the fuel-wood was valued at the supply rate of the department.

There were about 235 livestock, mainly sheep and goats, and they used to graze in the nearby 
forest.  According to Singh and Sikka, 1999, about 115.39 quintals of fodder is grazed from forest 
annually in Lahul spiti (part of zone 1). So the total quantity hence estimated was valued at the 
rate of Re.0.87 per kg. of fodder.

Conclusion 
The role of farmland and village common land trees has significant impact on the economy of 
village people. During the course of study it was observed that by growing trees on their farmland 
each household is fulfilling their home requirements of fodder, fuel and timber to a large extent. 
Despite the development of LPG, the village people are still dependent upon the fuel-wood as 
major source of energy as it is considered to be cheap as well as free good. This present study 
confirms the importance of forest and trees in the rural household economy of the region.
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A CASE OF SHIVABADAR VILLAGE 

OF MANDI DISTRICT, HIMACHAL PRADESH

Study Area

Physical and Climatic 
Mandi District extends between 31 13' 50" and 32 04' 30" North Latitude and between 76 37' 20" 
and 77 23' 15'' East Longitude. With total geographic area of 3950 sq.km., Mandi is one of the 
smaller districts of Himachal Pradesh, lying in the mid-hills region of the state and watered by the 
Beas River and its watershed. The utility of this river though restricted considerably by the rugged 
and undulating terrain of the state, nevertheless, posses immense potential for the generation of 
hydro-electricity. 

A small part of the district falls in the Wet Sub-Temperate Zone, while the rest comes under the 
Humid Sub-Temperate Zone. The district experienced average annual rainfall of about 1083.5 
mm in 2003 [Directorate of Land Records, H.P.], which is more than the state average. 

Land Use
The total operational agricultural holdings in the district are about 129689 hectares according to 
1996 census year [Directorate of Land Records, HP]. Maize is the principal crop in terms of 
production, followed closely by wheat and then rice. Other food grain crops grown are ragi, pulses 
and barley. Ginger, oilseeds and chilies are grown to some extent in the region. The district is one 
of top producers of fruits in the state, after Shimla and Kangra. It is interesting to note that it is also 
one of the top fertilizer consumers in the state, just after Shimla and Kangra. The net area irrigated 
is 13309 hectares, mostly by kuhls, a traditional gravity-based system of canalization of water 
peculiar to western Himalayas.The land use break-down of the District is illustrated as follows:

Table 19.1 Land use in  the District Mandi

Land use classes Area in 000 hectares Percentage of TGA

Total Geographical Area 397.6 100

Forests 174.3 43.84

Area under non-agricultural uses - 0.00

Barren and uncultivable land 25.1 6.31

Permanent pastures and other grazing land 96.3 24.22

Land under misc. tree crops  and groves .3 0.08

Cultivable wasteland 4.4 1.11

Current fallow 10.7 2.69

Old fallow .7 0.18

Net Area Sown 85.8 21.58
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Forest Resources
The forest area of the district is about 1860 square kms, constituting 47.1% of the total area of the 
district. The forests of the district have been administratively divided into 5 divisions of Mandi, 
Jogindarnagar, Nachan, Kharsog and Tuket. The following table illustrates the area wise 
composition of species in the forests of Mandi.

Table 19.2 Area wise species composition of Mandi District  2002

Species Area (ha)

Deodar 15837

Kail 5140

Silver-Fir 11567

Chail 36615

Sal 10748

Oak 10696

Khair -

Others 38571

Source: Office of the Conservator of Forest, Mandi, HP.

The forests of this area provide a wide variety of economic products, apart from industrial timber 
and fuel-wood. As per the latest figures of 2001-02, the volume and value of timber extracted from 
the forests comes to about 80095 cubic meter and Rs. 28292169 respectively. The volume and 
value of fuel-wood extracted within the same period is about 441 quintal and Rs. 2741924 
respectively. The value of some of the main non-timber forest products as per the latest figures is 
as follows:

Table 19.3 Value of NTFPs

Name Value of Sales

Bamboo and Cane

Herbs and medicinal plants 4.71

Grasses for fodder .704

Grasses other than fodder .193

Gond -

Biroja 181.145

Others 9.442
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Sample selection

The sample district has been selected based on a two-stage stratified random sampling. The 
district is mainly representative of mid hills, in addition to this some part of the district fall under 
high hills.

Agro Ecological Zones of Himachal Pradesh
(Source : http://www.hpagriculture.com/)

The mid hill zone has mild temperate climate. The major crops grown in this region are wheat, 
Maize, barley, black gram, beans, paddy etc. The cropping intensity of the district is very high. This 
zone has very good potential for the cultivation of cash crops like off-season vegetables, ginger 
and production of quality seeds of temperate vegetables like cauliflower and root crops. The high 
hill zone has humid temperate climate. The commonly grown crops are wheat, barley, lesser 
Millets, pseudo-cereals (Buckwheat and Amaranthus), Maize and potato etc. The area is ideally 
suited for the production of quality seed Potato and temperate Vegetables. This zone possesses 
good pastures and meadows. The Mandi District is one of the highly populated districts of the 
state (228 persons per sq.km.). The total forest cover of the district is 41.72 per cent of the 
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geographical area of the district, which is one of the highest in the state. The grazing land 
available per livestock in the district is 0.1 sq.km., which is one of the lowest in the state.

Socio-economic characteristics
The study village of Shivabadar lies uphill from the Beas valley at Pandoh, some 20 kms from the 
district town from Mandi along the Manali road. The village is under Panarsa forest range in Mandi 
Forest Division. The village of Shivabadar exhibits more or less similar land use pattern as that of 
the district. Maize and Wheat are the principal crops in terms of production, though area cropped 
under wheat is more. A portion of the village cultivable land has been put under apple plantation 
recently, but these are more in between the fields and narrow strips of land. Farming is the major 
occupation of the population of the village, some work as daily wage labour also. Very few are into 
regular jobs. Some use to go to Mandi town for seasonal employment especially in the apple 
season. Some people worked as Driver and some has vehicle which they used to run as taxi.

Basic information pertaining to the social and economic structure of the Shivabadar  village is 
being illustrated in the following table:

Table 19.4 Socioeconomic Characteristics of Shivabadar Village

Number of households 249

Household size 5

Sex Ratio (females per 1000 males) 961

Total Male Female 

Population 1298 662 636

SC population 808     [62.2 % of total] 420 388

ST population 0  0 0

Number of literates 613 399 214

Total workers 751 421 330

Cultivators 567 [75.5% of total workers] 246 321

Agricultural laborers 2   [ 0.3% of total workers ] 1 1

Workers in household industry 4 4 0

Other workers 178 170 8

Source: Census 2001

The forest resources utilized by the village are mostly in form of fuel-wood and timber for 
construction. Earlier the slate extraction from forest land was the occupation of the most of the 
families, but nowadays it has decreased. The village is almost completely dependent on fuel-
wood for meeting its energy needs, supplemented to a very small extent by LPG in few 
households.
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There are about 1314 livestock in the village mainly, cows, oxes, sheep, goats, and mules. Most of 
the families are dependent upon the adjoining forest for grazing and fodder for their livestock. 
Nowadays under the Himachal Pradesh Forest reforms project the state forest department is 
promoting the cultivation of fodder in the agricultural field. Some families are engaged in resin 
tapping in the adjoining forest. 

Most of the farmers in the village are marginal. The total land holding in the village is 1291 Bighas, 
mostly under agriculture. Due to lack of irrigation and other facilities,  cultivation of horticultural 
crops or other cash crops is very less .

A total of 32 households were included in the study and interviews held with men, women, elders 
and youths with specific information being collected from farmers. Data was also collected from 
local markets for cross checking. Household members were asked to complete diaries of 
household activities by each member. 

Table 19.5  Brief Profile of the Respondents of Shivbadar Village 

Total number of Households surveyed 32

SC households surveyed 24

ST households surveyed 0

Other households surveyed 8

Number of Agricultural Laborers surveyed 1

Number of Cultivator's household surveyed 31

Results

Assessing the value of householdinputs and outputs 

In order to compute the model described above detailed statistics on all household inputs and 
outputs were required, and were collected using the synthesis of participatory methodologies 
described in the common framework.

Households variable inputs
From both heads of households, and senior women, detailed data were collected on time 
allocation from household members. From this data the supply of labour were calculated, giving 
an annual total effective labour supply for each household. Hence the distribution of labour 
activity wise was computed. 

Table 19.6 Labour Activity in Shivbadar Village

Total labour supply man days per year 50049

Average labour supply by household man days per year 201
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Apart were labour inputs there were other variable inputs for various economic activities such as 
fertilizers, manure, seeds, for agriculture. There were expenses on irrigation, threshing, purchase 
of fodder and feed. The accounting value of labour was estimated to be of Rs. 32, 53,185 at 
average rate of Rs. 65 per man day on the basis of wage rate prevalent in the village and the local 
market. The total value of other variable inputs in the form of irrigation, threshing, fertilizer,  fodder 
and feed used in the village economy during the year was estimated to be of Rs. 4 ,08,967. 

The contribution of capital to the village production process

Household's items important for production were identified during the interview with women, and 
senior male householders, and using regionally adjusted market prices for these items, the 
monetary value of the productive capital were estimated. The various productive capital used for 
various production activities in the village are plough, leveler, tractor, compost pit, sickle, hoe, 
cart, spade, bullock. The total value of productive capital in the village was estimated to be of Rs. 

h) 
17, 87,600. The amount of capital consumed during the year (K were calculated after allowing for 
annual depreciation based on the average life of the capital goods. So the value for the use of 
capital goods during the year was calculated to be Rs.3, 15, 800.  In addition the, the holding of 
capital has a cost in terms of forgone interest, and so the village opportunity cost of holding the 
capital rK, was estimated to be of Rs. 1,60,884 at 9 per cent  of rate of interest for the relevant 
period.

Estimating household outputs
In this village, household outputs include the output from farming, labour, fuel wood collection, 
NTFP collection, resin tapping, animal husbandry, and other allied activities. The value of all 
these are calculated on the basis of the data collected from the households during the survey and 
the price of these commodities in the local market at which these villagers supplied these surplus 
outputs. The various crops cultivated in the village were Paddy, Maize, Wheat, Masoor, Rajmah, 
Moong, Jowar etc. Only few households had surplus production available for sell, whereas most 
of the households had to purchase it from the market to make for the deficit production. The total 
agriculture production during the year was 2320.62 quintal. The total value of agricultural and 
livestock produce was of Rs. 11, 41,745.04.

The villagers collected were engaged in resin tapping as well as extraction of slate from the 
adjoining forest. Forest and was the major source of their supply for fodder, fuel-wood, and timber. 
Various activities pertaining to forest management were a source of major employment for many 
households. Almost the entire village was dependent upon the local forest for their fuel-wood. The 
total value of forest produce collected and earning from forest based activities by the villagers at 
local market price was estimated to be of Rs. 12, 42, 675 during the year. The total earning from 
trade, salary employment, and other allied activities during the year was of Rs. 19, 35,567.

Calculating the value of net village product, and the value of NTFP.
By putting together this input and output data for the entire village, the net village product was 
calculated, and from that, by rearrangement of the NVP equation, the residual value of NTFP use 
was determined. It is important to note that the values used here represent imputed values in the 

240



accounting sense, and do not in any way reflect the monetary income of the households in the 
study.

Table 19.7 Value of NTFP Residual as percentage of Net Village Product

Village Shivabadar

Population 1298

Labour values(weighted) 65-70

Capital cost per annum 1,60,884

Depreciation 3,15,800

Total value of variable inputs 36,62,152

Total outputs 43,19987.04

Total NTFP residual 181151.04

Total NTFP residual as a % of NVP 4.19

Note: All values are in Rupees

Conclusion
hAs explained earlier, the computed value of PF  is shown as the total forest residual. This can be f

described as the value-added from forest, or the use value of the forest resource to the people of 
Shivabadar village. So the value added from nature is Rs.1, 81,151 which is about 4.19 per cent of 
the gross village output.
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A CASE OF  SHIMLA WATER 

SUPPLY CATCHMENT AREA FORESTS 

(SWSCAF) FOR SUPPLYING WATER TO 

SHIMLA CITY, SHIMLA  DISTRICT, 

HIMACHAL PRADESH

SHIMLA WATER SUPPLY CATCHMENT AREA FORESTS
(Source : Divisional Forest Officer, Municipal Corporation, Shimla, 2005).

SITUATION

This forest is known as the “Shimla Water Supply Catchment Area” It forms a compact block, the 
most westerly portion of which lies some 8 km. to the East of Shimla. The area has been leased in 
perpetuity from Rana of Koti by British Govt. on behalf of Shimla Municipal Committee in 1878 
and 1891 comprising of old and new catchment area respectively. The valuation survey of forest 
was carried out and it was decided that M.C. should pay Tikka of Koti as 2200 as annual revenue 
and in addition work over to him half the profit from living trees felled. In 1891 new Catchment area 
was added and annual rent was fixed at Rs. 3250 per annum. No provision of revenue sharing was 
fixed in the new Catchment area. The Forests were declared protected Forest in 1952 and later in 
1982 the area was declared as Wild Life Sanctuary and again renotified as Wild Life Sanctuary 
vide Govt. Notification No. FFE-B(6)20/99, dated 23rd October 1999. This is one of the 
Sanctuaries in Himachal Pradesh free from habitation and free habitation and free of rights.

AREA AND CONFIGURATION

The total area of catchment Forests is 1015.02 hect. Comprising of 35 compartments. The forest 
is situated in mountainous tract descending from Kufri to Giri River. The slopes are steep to 
precipitous. The aspects are mostly western and south western.

LOCATION

The catchment forest is at a distance of 20 KM. from the Jubbar Hatti Air Port and 8 km. East of 
Shimla. The Latitudinal range varies from 31?.05' to 31?.75' and Longitudinal range varies from 
77?.12' to 77?.15'.

ALTITUDE

1915 Mtr. To 2750 Meters.
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CLIMATE

o oTemperature = 4 C to 31 C
Mean annual Rain Fall = 1600mm

BOUNDARIES

East - Rajender Rakh (r.f. 10) TO Kufri 
West - Cherot to Dhalli Water Pump
North - Retreat (RF) Chharabra
South - Kamhali (UPF) and Patager (UPF)

The boundaries are marked by boundary pillars (167 Nos.) at most places and some boundary 
pillars are found to be missing at certain places.

VEGETATION- FLORA

The vegetation predominantly consists of temperature coniferous forests, dominated by young 
Deodar with varying proportions of Mohru Oak (Quercus dilatatat), blue pine (Pinus Wallichiana), 
and the Spruce (Picea smithiana), while scattered over the area are moderate number of mature 
species of deodar, blue pine, and spruce. Among the less important species are silver fir, ban, 
kharshu, popolus ciliate, khanor, walnut, acacia molisima, chil, kainth, taxus, rhododendron etc. 
The most common shrubs are species of desmodium, Indigofera, salix, berberies, Rosa, Rubus 
and Daphni.

The forest types comprises of 12 C-1(a) Ban Oak Forest and 12 C-1 (c) Moist Deodar Forests 
which covers a major portion of the Sanctuary.

FAUNA

This sanctuary has the distinction of highest density of Koklas Pheasants among the other 
sanctuaries and National Parks in the State. The other Fauna includes Wild Cat, Leopard, Barking 
Deer, Ghoral and common Langur Squirrel etc. During winter Bears have also been spotted in the 
sanctuary area. One stray domestic Yak is also seen in the Sanctuary area. One stray domestic 
Yak is also seen in the sanctuary area. Koklas Pheasants is dominating while other Pheasants 
includes Kaliji. Chir Pheasants are rare and often seen. Patridge are also found in the lower 
portion of the sanctuary area. Leeches are found near the water sources during the rainy season. 
Musk Deer were present earlier but now have been found extinct.

SYSTEM OF MANAGEMENT

Since 1892-93 the forest has been managed in accordance with the proposals which comprised 
a series of selection fellings designed to pass over the whole area every five years and to remove 



all the malformed and unsound trees over 3 feet in girth in twenty years; with these selection 
felling was coupled a system of thinning and improvement fellings, prescribed for the same areas 
with the same felling rotation, and the yield of these latter cutting was controlled by the 
prescription of a maximum number of cubic feet not to be exceeded in any year.

After 1982, when these Forests were declared as Wild life sanctuary, no fellings / subsidiary 
operations were being carried out. The uprooted / fallen trees are kept as such so as to add to the 
biomass of the area. Since 1984 no management plan is in practice for this Wild Life Sanctuary, 
the preparation of which is under way. The forests are being managed under Indian Forest Act 
1927 and Wild Life Protection Act, 1972 for any offences taking place in the Sanctuary area.  The 
entry in the Sanctuary area is prohibited and is allowed after issue of the permit by DFO, MC, 
Shimla. The entry charges are Rs. 5/- per person and that also to the limited visitors. No night stay 
is allowed in the Forest Rest House Seog within the sanctuary area.

SPECIAL WORKS OF IMPROVEMENT

Plantations
Prior to 1982, plantation of Robinia and Deodar were carried out in empty patches. The 
compensatory plantations and soil conservation works have been carried out in the catchment 
area below Hindustan Tibet Roads during the last few years.

BUILDINGS

Within the limits of catchment forest are compounds of the forest rest house and quarters of forest 
and water works field staff at Seog, Cherot and Dhalli.

The forest rest house at Seog is situated 7 km. within the catchment forest and is connected with 
Jeepable road. The forest quarters of Deputy Ranger and Forest Guards are also near the forest 
rest house Seog.

ROADS AND PATH

In order to facilitate the delivery of fuel to the pumping Engines a forest road was constructed in 
1893-94 and have been now improved lately. The other roads include Hindustan Tibet Road the 
Pipeline road and numerous old path ways that traverse the area. The pipeline road is 9km in 
length and bifurcates from the Hindustan Tibet Road at Dhalli and traverse through the sanctuary. 
There are 25 km bridle path inside the forest. The fire lines are 20 km in length.

HABITAT PROBLEMS

During past the Grass cutting was allowed in the Sanctuary area which has greatly disturbed the 
natural habitat of the Wild Life. As per the latest Apex Court Ruling no removal of trees even dry 
and fallen including blade of grass can be done from Wild Life Sanctuaries. These directions are 
being enforced now.
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The openness of the major portion of the Sanctuary area to the local habitation is also causing 
problems in its management regarding illicit poaching, lopping, felling and grazing etc. The area 
needs to be fenced to safe guard the flora and fauna of the Sanctuary besides keeping proper 
protection vigil by the field staff.

WATER SUPPLY SYSTEM

Water Supply was originally executed in the year 1875 by bringing water through gravity main in 
the Dhalli catchment area for a population of 16,000 persons. Augmentation was made from time 
to time. With increase in population last augmentation was done in the year 1980-81 making total 
installed capacity of 39.94 mld. Since the installations are very old the efficiency of pumping 
machinery has reduced, the available water supply now is only 24.29 mld at the reservoir point. 
The details of existing water system is given in table below.

Table 20.1 Potential Of The Sources, Installed &   Present Pumping Capacities

Source Installed Lean period Normal Installed Present
Year Flow (mld) Flow (mld) Capacity Capacity & 

Remark

Upper Gravity (Seog) 1875 0.23 6.81 6.81 0.23 Lean 
Period Flow 

Cherot Nallah 1889 3.86 5.81 6.65 3.86 Lean 
Period Flow

Gravety Source/Upper Gravity line in Shimla (Dhalli) Catchment Area

The prime source of water supply was based on gravity from Dhalli catchment area. This source 
was tapped long before the advent of electricity. There are 11 intakes in the catchment Area. In 
1875, gravity line of 12.85 km. long and 150 mm diameter with a balancing reservoir at Seog was 
constructed. As most of intakes during rainy season used to overflow, the source was augmented 
in the year 1965-66 by adding another line of 225 mm dia. making total capacity of 6.81 mld. Water 
is rough filtered at the intakes and is brought into Dhalli Slow Sand Filters where it is finally filtered 
and brought to Sanjauli reservoir for final distribution. This source has variable discharge ranging 
from 0.23 mld to 6.81, in summer and rainy seasons. Capacity of Seog reservoir is 24 lakh 
Gallons.

Cherot & Jugroti

Cherot pumping station has a lift of 450 m since there was no electricity, steam pumping engines 
were commissioned in 1889 and continued to work till 1914 when these were replaced by 
Electrically driven pumpsets. Cherot has a capacity of 6.65 mld but during lean period, the 
discharge of this source goes down to 1.14 mld and therefore another pumping station, 
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downstream, at Jagroti was established in1974 to enhance the lean period discharge to 2.75 mld. 
The discharge of this increases during rainy seasons and winter months. Water is rough filtered at 
Jagroti & Cherot and then pumped to Dhalli where it is filtered in Rapid Sand Filters. After 
treatment the water gravitates to Sanjauli Reservoir for final distribution.

The Water supply system is managed by the I.P.H. department of the State Govt. and the Pipe line 
road is also maintained by them.

Though a detailed case study on water and forest linkages could not be done under the currency 
of this study, it is proposed to conduct a detailed study on "Benefits  and Costs of Preserving  
Shimla Water Supply Catchment Area Forests (SWSCAF) for supplying water to Shimla city". The 
main objective of the study could be 

1. To estimate the value of the best case scenario (BCS)
2. To workout the gaps in demand and supply of water in Shimla town
3. To work out the cost of provisioning from SWSCAF and from  of additional water from 

new catchments
4. To estimate the base flows from similar species composition but less forested 

catchment

The requirement for the study is proposed as per the following structure.

Table 20.2 Structure of work plan for Benefits  and Costs of Preserving Shimla Water 
Supply Catchment Area Forests (SWSCAF) for supplying water to Shimla city"

Research activity Data Requirement Method

A. Quality and Quantity 1.History of WS Secondary sources :
of water from SW 2. Quantity of water available over  SMC, FD, Chemical labs,

the seasons  FSI, IPH, UD
3.Quality as per WHO standard
4. Organic composition of water 
in terms of nutrients, DO content, 
E.coli, Turbidity, pH, etc.
5. Comparison withy organic 
content of Evian rtc.

B. Estimate of total For demand: Water Stress Index Secondary sources :
demand by Shimla calculation and comparison with SMC, FD;
residents and supply International standards say WHO Primary:Survey from some
from SW For supply : Base flows over the municipalities (Domestic,

 seasons from SWSCAF (seog and commercial units)
cheorat) and other sources.

C. Cost of provisioning 1. Cost of maintenance of WS -do-
2. Cost avoided in terms of electricity 
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charges to large  extent as water is 
supplied by gravity; saving of desilting, 
dredging cots as natural filtration takes 
place during the passage of collection 
of water, purification costs, cost of 
bringing water from additional 
sources/alternative sources
3. Full cost pricing of water from 
the watershed 

4. Extent of subsidy in supply -do-
(recent electricity bills have mention 
about te subsidy) 

D. Linkage between Soil conservation measurement, silt
water production and load, water flows over the years sine
upkeep of forests declaration of the catchment as wild life 

sanctuary in 1982

E. Base flows from similar Base flows changed along with forest
species composition but degradation, extent of biotic pressures 
less forested catchment  i.e. fuelwood, grazing, TDRs etc.

H. Budget estimate Increasing cost of provisioning (MC
over the years and IPH), revenue collection overtime, 

rate of water cess, subsidy overtime

I. Ecotourism/landscape People visiting the sanctuary,
value as sanctury is revenue collected.
limitedly open for tourist 
at entry fee of Rs.5 after 
seeking permit from 
DFO, MC Shimla
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I. The Need for Natural Resource Accounting

Low income country, which are typically most dependent on natural resources for 
employment, revenues and foreign exchange earnings, use a system of national 
accounting an macroeconomic analyses that completely ignores their principle assets.

As a result, there is dangerous asymmetry in the way we measure and hence the way we 
think about natural resources. Man-made assets-buildings and equipments for example-
are valued as productive capital. The increase in stock is recorded as capital formation. 
Decreases in the stock through use are written against the value of production as 
depreciation. This practice recognizes that a consumption level maintained by drawing 
down the stock of capital exceeds the sustainable level of income. Natural resource assets 
are not so valued, and their loss entails no debit charge against current income that would 
account for the decrease in potential future production. A country could exhaust its mineral 
resources, cut down its forests, erode its soil, pollute its aquifers, and hunt its wildlife and 
fisheries to extinction, but measured income would not be affected as these incomes 
disappear. In resource dependent countries, failure to extend the concept of depreciation 
account to the capital stock embodied in natural resources is a major omission and 
inconsistency.

Underlying this anomaly is the implicit and inappropriate assumption that natural resources 
are so abundant that they have no marginal value, which is a complete misunderstanding.

Whether they enter the market place directly or not, natural resources make important 
contributions to long term economic productivity, and so are, strictly speaking, economic 
assets. Many are under increased pressure from human activities and are deteriorating in 
quantity and quality. 

Another misunderstanding underlies the contention that natural resources are “free gifts of 
nature”, so that there are no investment costs to be “written off”. The volue of an asset is not 
its investment cost, but the present value of its income potential. Common formulas for 
calculating depreciation by “writing off investment costs” (eg. straight line depreciation) are 
just convenient rules of thumb. The true measures of depreciation, which statisticians have 
tried to adopt for fixed capital in national accounts is the present value of the reduced 
future income stream obtainable from an asset because of its decay or 
obsolescence. Thus in the same sense that a machine depreciates, soil depreciate as 
their fertility is diminished, since they can produce only at higher costs or lower yields.

This bias is codified in the United Nations system of national accounts (followed by most 
countries) and provides false signals to policy makers. It confuses the depletion of valuable 
assets with the generation of income. Thus it promotes and seems to validate the idea that 
the rapid rates of economic growth can be achieved and sustained by exploiting the 
resource base. The result can be illusory gains in income and permanent losses in wealth. 
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The United Nations System of National Accounts (SNA) does recognize natural resources, 
such as forests, land and sub-soil mineral assets in national balance sheets, the stock 
accounts. The recommended treatment for natural resources in the balance sheet 
accounts is very similar to the recommended treatment of other capital assets. If possible, 
the asset values should be derived from the market transactions; otherwise, the accounts 
should be based on discounted present value of the estimated future income flows from the 
assets. However the income and product accounts are not treated consistently with these 
balance sheet accounts. On the income side for example, the total value added from 
resource extraction is included in wages and salaries, in rental incomes, and in company 
profits. In other words, the total value of natural resources current production, net of 
purchased inputs, is imputed to current income.

The problem is that, in contrast to the treatment of man-made capital assets, there are no 
accounting entries in the flow accounts for changes in natural resource stocks. 
Notwithstanding the economic significance of wasting natural resources, the SNA does not 
provide a debit on the production side of the national income accounts to show that 
depreciation of natural resources is a form of disinvestment. And it does not provide a 
depreciation factor on the income side to show that the consumption of productive natural 
resource assets must be excluded from gross income.

The revenues derived from resource extraction finance investments in industrial capacity, 
infrastructure, education and other factors which contribute to economic growth. A 
reasonable accounting representation of the process, however, would recognize that one 
kind of asset has been exchange for other, which is expected to yield a higher return. 
Should a farmer cut and sell the timer in his woods to raise money for a new barn, his private 
accounts would reflect the acquisition of a new asset, the barn, ad the loss of an old asset, 
the timber. He thinks himself better off because the barn is worth to him than the timber. In 
national accounts, however, income ad investment would rise as the barn is built, but 
income would also rise as the wood is cut. Nowhere is the loss of a valuable asset reflected. 
This can lead to serious misrepresentation of development potential of resource dependent 
economies, by confusing gross and net capital formation. Even worse, should the proceeds 
of resource depletion be used to finance current consumption (rather than investment), 
then the economic path is ultimately unsustainable, whatever any national accounts say. If 
the farmer used the proceeds from the timber sale to finance a winter vacation, he would be 
poorer on his return, and no longer able to afford the barn, but national income would only 
register a gain, not a loss in wealth.

II. The scope of natural-resource accounting
The natural-patrimony accounts that are developed in France are intended as a 
comprehensive statistical framework to provide authorities with the data they need to 
monitor changes in "that subsystem of the terrestrial ecosphere that can be quantitatively 

1and qualitatively altered by human activity."  Like their Norwegian counterparts, these 
accounts cover non-renewable, the physical environment, and living organisms. Since 
material and energy flows to and from economic activities form only a subset of these 
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accounts, they are conceptually much broader than the national income accounts, and are 
compiled largely in physical terms. 

Such environmental statistics may well encourage decision-makers to consider the impacts 
of specific policies on the national stock of natural resources. However, physical accounting 
by itself has considerable shortcomings. It does not lend itself to useful aggregation: 
aggregating wood from various tree species in cubic meters obscures wide differences in 
the economic value of different species. Aggregating mineral reserves in tons obscures 
vast differences in the value of different deposits due to grade and recovery costs. Yet 
maintaining separate physical accounts for particular species or deposits yields a mountain 
of statistics that are not easily summarized or used. 

A further problem is that accounts maintained only in physical units do not enable economic 
planners to understand the impact of economic policies on natural resources and thereby 
integrate resource considerations into economic decisions - presumably the main point of 
the exercise. Yet there is no conflict between accounting in physical and in economic units 
because physical accounts are necessary prerequisites to economic accounts. If the 
measurement of economic depreciation is extended to natural resources, physical 
accounts are inevitable by-products. 

The limits to monetary valuation are set mainly by the remoteness of the resource in 
2

question from the market economy . Some resources, such as minerals, enter directly. 
Others, such as groundwater, contribute to market production and can readily be assigned 
a monetary value although they are rarely bought or sold. Others, such as non-commercial 
wild species, do not contribute directly to production and can be assigned a monetary value 
only through quite roundabout methods involving many somewhat questionable 
assumptions. While research into the economic value of resources that are remote from the 
market is to be encouraged, common sense suggests that highly speculative values should 
not be included in official accounts. 

In industrial countries where pollution and congestion are mounting while economies are 
becoming less dependent on agriculture, mining, and other forms of primary production, 
the focus has been on "environmental accounting" rather than natural- resource 
accounting. Several approaches to developing more comprehensive systems of national 
income accounting go well beyond the scope of natural-resource accounting).

There are sound reasons to begin by focusing on accounting for natural resources: the 
principal natural resources, such as land, timber, and minerals, are already listed in the 
SNA as economic assets, although not treated like other tangible capital, and their physical 
and economic values can be readily established. Demonstrating the enormous costs to a 
national economy of natural-resource degradation is an important first step in establishing 
the need for revamping national policy. 

Developing countries whose economies are dependent on natural resources are becoming 
particularly interested in developing an accounting framework that accounts for these 
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assets more adequately. Work is already under way (and in some cases completed) in the 
Philippines, China, Thailand, Brazil, Chile, Colombia, Costa Rica, El Salvador, and other 
countries. 

III. Overview of SEEA

As satellite accounts, the SEEA has a similar structure to the SNA. The SEEA consists of 
stocks and flows of environmental goods and services. It provides a set of aggregate 
indicators to monitor environmental-economic performance at the sectoral and macro-
economic level, as well as detailed set of statistics to guide resource managers towards 
policy decisions that will improve environmental economic performance in the future. The 
definition of environmental goods and services in the SEEA is much broader than in the 
SNA, in principle attempting to measure total economic value, not just market transactions.

The SEEA has four major components:

1. Chapter 3 and Chapter 4 of the SEEA discuss aspects of product and residual 
generation and means to combat the later.Flow or production accounts for materials, 
energy and pollution provide information at the industry level about the use of energy 
and material inputs to production and final demand, and the generation of pollutants 
and solid waste. Forest flow accounts include supply and use tables for detailed forest 
products (wood and non wood, marketed and non-marketed) by sector, which are linked 
to the input output (IO) tables and social accounting matrices (SAM) used in economic 
models. Forest flow accounts also include measures of forest ecosystem services, like 
carbon storage or watershed protection, and environmental degradation associated 
with forest use (e.g., soil erosion from logging). 

2. A second category of accounts is generated in Chapter 5 and 6 which takes those 
elements of the existing SNA which are relevant to the good management of the 
environment. In this category, environmental protection and resource management 
expenditure accounts identify expenditures undertaken by public, household and 
private sectors to manage resources and protect the environment. These are already 
included in the SNA but are not made explicit because they are combined with all the 
other expenditures of these institutions. The purpose of this part of the SEEA is to make 
those expenditures explicit. Forestry accounts include forest management 
expenditures by government, environmental protection expenditures by public and the 
private sectors, as well as user fees and taxes paid by forest users to the government.

3. The third category of accounts in the SEEA comprises accounts for environmental 
assets measured in physical and monetary terms.  Chapter 7 turns attention to the use 
of natural resources and ecosystem inputs in order to assess whether the stocks of 
these assets are being persistently depleted or degraded. Natural-resource physical 
stocks at any time and changes in those stocks during an accounting period can be 
recorded in physical units appropriate to the particular resource. The basic accounting 
identity is that opening stocks plus all growth, increase, or addition less all extraction, 
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destruction, or diminution equals closing stocks. Asset accounts records stocks and 
changes in stocks of natural resources over time. Forest asset accounts typically 
include balance accounts for forest lands and stocks of standing timber. Accounts to 
record forest health are also included.

4. The final category of SEEA accounts considers how the existing system of SNA might 
be adjusted to account for the impact of the economy on the environment. Three sorts of 
adjustments are considered: those relating to depletion, those concerning so-called 
defensive expenditures and those relating to degradation. Environmentally adjusted 
macro-economic aggregates include commonly used indicators of macroeconomic 
performance that have adjusted to better reflect sustainability , such as environmentally 
adjusted Gross Domestic Product (GDP), Net Domestic Product (NDP), national 
savings and national wealth. For this component of the SEEA, forestry accounts provide 
the addition to GDP of unvalued forest goods and services, the subtraction from NDP of 
the economic cost of deforestation or loss of forest services due to a change in 
management, the contribution of forest assets to national wealth. Chapter 9 and 10 
deals with this matter.

IV. Setting up natural-resource accounts

Asset Accounts

The SEEA asset classification 
The classification of assets in the SEEA is presented in Annexure 1. The assets are grouped 
into three broad asset categories; natural resources, land and surface water ecosystems. 

Natural resource assets are defined as those elements of the environment that provide use 
benefits through the provision of raw materials and energy used in economic activity (or that 
may provide such benefits one day) and that are subject primarily to quantitative depletion 
though human use. They are sub-divided into four categories mineral and energy 
resources, soil resources, water resources and biological resources. 

Mineral and Energy resources
Mineral and energy resources include subsoil deposits of fossil fuels, metallic minerals and 
non metallic minerals. In the SEEA, these include not only the proven reserves (which are 
equivalent to the 'subsoil assets' category, but also probable, possible and speculative 
resources. The latter categories are included on the grounds that these provide option and 
bequest benefits in so far as they may one day provide direct use benefits.

Subsoil Assets: oil and natural gas
Petroleum resources consist of identified reserves and other resources: identified reserves 
can be divided into proven reserves and probable reserves. Proven reserves are the 
estimated quantities of crude oil, natural gas, and natural gas liquids that geological and 
engineering data indicate with reasonable certainty are recoverable from known reservoirs 
under existing market and operating conditions; i.e., prices and costs as of the date the 
estimate is made. Probable reserves are quantities of recoverable reserves that are less 
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certain than proven reserves. Thus, one limit on the stock of reserves is informational. 
Additional proven reserves can usually be generated by drilling additional test wells or 
undertaking other exploratory investments to reduce uncertainty about the extent of known 
fields. The boundary between reserves and other resources is basically economic. Vast 
quantities of known hydrocarbon deposits cannot be extracted profitably under current 
conditions. They are thus known resources, but cannot be counted as current reserves, 
although price increases or technological improvements might transform them into 
reserves in the future. 

For other mining industries, geological characteristics tend to be known with more certainty, 
so there is less distinction between proven and probable reserves but a sharp division 
between economic reserves and total resources. Many minerals are present at very low 
concentrations in the earth's crust in almost infinite total amounts. Technological changes in 
mining and refining processes have markedly reduced the minimum ore concentrations 
that can be profitably mined, correspondingly expanding mineral reserves. 

Changes in oil and gas stocks may be classified under various headings: "discoveries," the 
quantity of proven reserves that exploratory drilling finds in new oil and gas fields, or in new 
reservoirs in oil fields; "extensions," increases in proven reserves because of subsequent 
drilling showing that discovered reservoirs are larger than originally estimated; and 
"revisions," increases in proven reserves because oil or gas firms acquire new information 
on market conditions or new technology. Extensions of and revisions to oil and gas reserves 
have historically been significantly larger than new discoveries. Reserve statistics generally 
produce very conservative estimates of the total resource stocks that will ultimately enter 
the economic system: actual production from new U.S. fields and reservoirs was over seven 
times the amount initially reported as discovered. 

Reserve levels fall due to extraction and downward revisions. In the United States, oil and 
gas companies are required by the Securities and Exchange Commission to disclose net 
annual changes in estimated quantities of oil and gas reserves, showing separately the 
opening and closing balances, revisions of previous estimates (from new information), 
improved recovery (resulting from improved techniques), purchases and sales of minerals 

3
in place, extensions and discoveries, and production.  

Table 1 Example of physical asset account for oil and gas:

Million tonnes

Gas Oil

Opening stock Previous year Current year Previous year Current year

Additions &  discoveries
Extractions 
Closing stocks

Source: SEEA land data set
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Valuation:  
Valuation of mineral and energy resources, frequently equated with subsoil deposits, is 
complicated by the means of recording associated investment of produced assets. Sales of 
subsoil deposits do sometimes take place, but infrequently, and the information on market 
prices for them may thus be very limited. The extent of information available may depend on 
institutional arrangements. For countries where the subsoil deposits are held privately 
there is likely to be more information on sales than in countries where all subsoil deposits 
are held by the Government. In practice, therefore the value of the stock level of mineral and 
energy resources will often be estimated by means of the net present value technique. 
Estimates are needed for the unit resource rent to use, the physical level of stocks, the rate 
of extraction and the discount rate to use.

Table 2 Example of Monetary asset account for Oil and Gas:

Billion currency units

Opening stock (= closing stock of previous year) Gas Oil
Changes due to:

Extraction ( resource rent)
Return to natural capital ( revaluation due to 
time passing)
Discoveries and reappraisals
Changes in extraction path
Changes in unit resource rent(nominal holding 
gains/ losses
Closing stocks 

Source: SEEA land data set

Water resources 
Water resources are defined as the water found in fresh and brackish surface water and 
groundwater bodies found within the national territory. In the case of surface water, the 
volume in artificial reservoirs and watercourses are included in addition to that in natural 
water bodies. The water of the oceans and open seas is excluded on the grounds that the 
volume involved are so enormous as to make any stock measure meaning less and that the 
extraction for human use has no measurable impact on them.
The asset classification of water resources in the SEEA can be described as follows:
EA.13 Water Resources
EA.131 Surface Water
EA.1311 Artificial Reservoirs
EA.1312 Lakes
EA.1313 Rivers
EA.132 Groundwater
Very large quantities of water flow through an economy, some as natural resources, and 
some as ecosystem inputs, some as products and some as residuals. Water is the only 
environmental asset which can be classified into each of these four sorts of flows.
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General Accounting principles
Water resource accounts comprise stock and flow accounts in physical terms as well as 
quality accounts. The accounts offer an integrated view of water supply and uses by 
industry and by purpose. They include measures of water pollution, protection and 
management and describe water quality in physical and monetary terms. The accounts 
help to understand the interaction between human activity and the environment. They help 
to identify water availability for various uses, stresses on water, and qualitative and 
quantitative water scarcity. 

Physical flow
Physical water accounts describe the whole system of flows of water in physical terms 
between the environment and the economy and within the economy. It can be described in a 
supply and use table. Supply and use tables are constructed such that basic identity 'Supply 
equals use' is satisfied for flows from the environment, within the economy and return to the 
environment separately. The supply and use table can be combined in a single 'water use table’

Table 3 Water use table
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U1. Total abstraction
      From surface water
      From ground water
      From other water
          For own use
          For delivery

U2. Total use of distributed water
       Water received by Users Of which recycled water
       Waste water collected by sewerage

U3. Total residuals
       To inland water
             Returns from irrigation
             Discharge waste water after treatment
             Discharge of untreated wastewater 
             Cooling water
             Water used for hydroelectricity
             Water lost in transport 
             Other returns of water
       To the sea

Consumption 

Total use 
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Asset accounts for water
Asset accounts for water describe how the stocks of water at the beginning of the 
accounting period are affected by flows of water between the environment and the 
economy and transfers of water internal to the hydrological system to reach the stocks of 
water at the end of the accounting period.

For groundwater, reservoirs and lakes it is conceptually simple to measure stocks. For 
rivers, the stock of water is not well defined due to the flowing nature of the resource. Here to 
maintain consistency with the other water resource, the stock of water in a river is measured 
as the volume of the riverbed. However the volume of the river is not always the good 
measure of water stocks, an alternative solution is to consider equal runoff into the main 
river or the mean annual runoff in a country subject to a very large annual variation.

Table 4  An Asset accounts for inland water

Million cubic metres

EA.131 Surface water  

EA.1311 
Reservoirs 

EA.1312 
Lakes 

EA.1313 
Rivers 

 
EA.132 
Groundwater 

 
Total  

Opening stocks   
Abstraction (-)  
 
 
 
Residuals (-) 

Returns from
 irrigation 
Wastewater  
Lost water in 
 transport 
Others  

Net precipitation (+) 
Inflows (+) 
Net natural transfers (+-) 
Evaporation from water bodies (-) 
 
Outflows (-) 
 

To other country 
To the sea 
 

Other volume 
changes 

Due to natural 
disaster 
Discovery(+) 
Others  

  

Closing stocks   

 Source: Constructed water example

Monetary accounts: 
The physical supply and use table have monetary counterparts. Water supply in monetary 
units records the major economic output of industries related to water and imports.  The 
water use table in monetary units records the use of water by different economic agents. 

Valuation:
Water valuation is crucial for water management decisions, in particular for those related to 
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the allocation of water to different uses in the presence of increasing demands and limited 
supply. There are two main ways in which water can be valued. The first and uncontroversial 
measure is that of the direct market price. The second is the appropriation method.

Soil Resources
Soil resources include soil found on agricultural land as well as that found elsewhere within 
the national territory. In practice it is agricultural soil that is of greatest importance in most 
countries from a natural resource perspective.  The ecological functions of soil are implicitly 
included. Topsoil that is extracted from one place and used to supplement soil elsewhere 
may be of sufficient importance in some countries to warrant compilation of an account. 
Sand and gravel resources are generally defined to be part of non-metallic mineral 
resources rather than soil resources.

Estimating the total stock of soil resources in physical terms is very difficult, even for 
countries maintaining sophisticated land statistics. Thus the physical account for soil may 
show only the change in soil resources from one period to the next. Since soil forms very 
slowly, in practice the only change that would be shown in such account (accounted for 
elsewhere in classification) is the depletion of agricultural soil due to erosion, or the 
extraction of topsoil. The loss in monetary value due to degradation/depletion of agricultural 
soils is implicitly included in the value of agricultural land. The loss of ecological functions 
due to soil degradation is implicitly included in the measures of terrestrial ecosystems.   

But physical accounts can be constructed for agricultural land. Land and soil maps and 
classification systems are used to disaggregate land into productivity categories. Changes 
in stocks of each land category within a period reflect various phenomena: conversion to 
non-agricultural uses; conversion to lower productivity classes through physical 
deterioration by erosion, salinization, or water-logging; and conversions to higher 
productivity classes through physical improvements by irrigation, drainage, and other 
investments. A set of physical accounts for agricultural land would record stocks of land at 
each accounting date by productivity class, and flows among classes and to other land uses 
according to cause. 

Biological resources
Biological resources include timber resources, crop and plant resources, aquatic resources 
and animal resources other than aquatic that brings use benefits today or that may do so in 
future. Each category of biological resource in the SEEA asset classification is subdivided 
into cultivated and non-cultivated sub categories. Physical accounts can be set up for 
biological resources such as wildlife or fish populations. The principles are essentially those 
of demography. Additions to initial populations are attributed to fertility, estimated from 
reproduction rates and the size of the breeding population, and in-migration. Subtractions 
from stocks are attributed to natural mortality, estimated from age-specific or general 
mortality rates, harvesting operations, other special sources of mortality, and out-migration.

Timber
The accounting framework for timber resources in physical units could be expressed in 
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hectares, in tons of biomass, or in cubic meters of available wood, although the last is 
probably the most important economic measure. As in the case of minerals, the total 
resource is larger than the economic reserve, since a substantial part of the total stock of 
standing timber in any country cannot be profitably harvested and marketed with current 
technologies and market conditions. 

Additions to the timber stock can originate from growth and regeneration of the initial stock 
and from reforestation and afforestation. Reductions can be classified into production 
(harvesting), natural degradation (fire, earthquake, etc.), and deforestation by man. 
Separate accounts might be established for different categories of timber stands - for 
example, virgin forests, logged (secondary) forests, unproductive or protected forests, and 
plantations. In temperate forests, where species diversity is limited, timber stocks are 
further disaggregated by species. 

V. Valuation Principles 
The concept of economic rent is central to natural-resource valuation. Economic rent is 
defined as the return to any production input over the minimum amount required to retain it 
in its present use. It is broadly equivalent to the profit that can be derived or earned from a 
factor of production (for example, a natural-resource stock) beyond its normal supply cost. 
For example, if a barrel of crude oil can be sold for $10 and costs a total of $6 to discover, 
extract, and bring to market, a rent of $4 can be assigned to each barrel. In forest 
economics, the concept of "stumpage value" is very close to that of economic rent. 
Stumpage value represents timber sale proceeds less the costs of logging, transportation, 
and processing. Better-quality and more accessible timber stands will command a higher 
stumpage value. 

Rents to natural resources arise from their scarcity, and from locational and other cost 
advantages of particular stocks. In principle, rents can be determined as the international 
resource commodity price less all factor costs incurred in extraction, including a normal 
return to capital but excluding taxes, duties, and royalties. Thus, the economic rent is 
equivalent to the net price. 

This is equivalent to the economic rent in a Ricardian scarcity model, which assumes that 
resources from different "deposits" will be supplied at a rising incremental cost until profit 
on the marginal source of supply is completely exhausted. In this Ricardian model, rents 
rise on relatively low-cost, infra-marginal sources of supply. 

It is also equivalent to a user cost in a Malthusian stock- scarcity model, which assumes that 
a homogeneous exhaustible resource is exploited at an economically efficient rate, a rate 
such that the profit on the marginal amount brought to market is equal to the expected 
return derived from holding the asset in stock for future capital gain. In such a Malthusian 
model, if the resource is being extracted at an efficient rate, the current rent on the last unit 
of resources extracted is thus equal to the discounted present value of future returns from a 
unit remaining in stock. 
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The gross operating surplus of the extractive sector in the SNA, represented by the sum of 
the profits made by all the different enterprises involved in resource-extraction activities, 
does not represent true rewards to factors of production alone but also reflects rents from a 
"one time only" irredeemable sale of a nonrenewable natural asset. The basic definition of 
income as the amount that can be consumed without becoming worse off is clearly being 
infringed as the value of the asset base declines. 

Asset transactions in natural resources, such as competitive auction sales of rights to 
extract timber or minerals, closely follow estimated stumpage values or rents, with 
allowance for risk. Because holders of those rights can usually hold the resources in stock 
or bring them to market immediately, the current rent or stumpage value tends to reflect the 
present value of the expected net income that can be derived from them in the future. This 
principle is readily extended to other resources: agricultural land can be valued directly on 
the basis of its current market worth, or indirectly as the present value of the future stream 
of net income, or annual rent, that can be derived from it. The value of subsurface irrigation 
water deposits can be estimated from market transactions in "water rights," or from a 
comparison of the value of agricultural land overlaying a usable known aquifer with that of 
otherwise equivalent land without subsurface water. Alternatively, it can be estimated as 
the present value of future rents, calculated as the difference between the costs (per cubic 
meter) of supplying the water for irrigation and the incremental net farm income attributable 
to the use of the water for irrigation. 

In order for adjustments to national income accounts for changes in natural-resource stock 
to attain broad acceptance, a credible standard technique for valuing natural resources 
must be adopted that can be applied to a variety of resources by statisticians in different 
countries. That method must be as free as possible from speculative estimates (about 
future market prices, for example), and must depend on underlying data that are 
reasonably available to statistical agencies. 

The three principal methods for estimating the value of natural-resource stocks are (1) the 
present value of future net revenues; (2) the transaction value of market purchases and 
sales of the resource in situ: and (3) the net price, or unit rent, of the resource multiplied by 
the relevant quantity of the reserve. The present-value method requires that future prices, 
operating costs, production levels, and interest rates be forecast over the life of a given field 
after its discovery. The present value of the stream of net revenue is then calculated, net 
revenue representing the total revenue from the resource less all extraction costs. The 
United Nations Statistical Office has recommended use of the present-value method when 
market values for transactions in resource stock are not available. 

The net-price method applies the prevailing average net price per unit of the resource 
(current revenues less current production costs) to the physical quantities of proven 
reserves and changes in their levels. While the net-price method requires only current data 
on prices and costs, it will be equivalent to the other two methods if output prices behave in 
accordance with long-run competitive market equilibrium. The assumption here is derived 
from the theory of optimal depletion of exhaustible resources - that resource owners will 
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tend to arbitrage returns from holding the stock into future periods with returns from 
bringing it immediately to market, adjusting current and future supplies until price changes 
equate those returns.

Accounting entries for the resource:
The following table is the elaboration of the SEEA asset account; the entries of which are 
relevant to the following two questions:
� Can the stock level be measured in physical terms?
� What are the main changes affecting the stock levels?

Table 5 Accounting Entries for Different sorts of Environmental Assets

Mineral and Soil Land and Water Biological resources
energy Resources surface Resources Cultivated Non-
resources water cultivated

Stock levels Quantity possible Quantity Quantity Quantity Quantity Quantity
Value possible possible possible possible possible usually

Value Value (at least Value possible
included possible partially) possible  Value usually
in land Value doubtful, possible

some included 
with land

Changes due to Transactions

Gross capital Land Growth
formation improvement (positive)
[ gross fixed Harvesting
capital formation (negative)
and  changes Natural death
in inventories] (negative)

Consumption Decline in May be
of fixed capital value of subsumed

improvements under
to land harvesting

Acquisitions less Theoretically Included Occurs Unlikely Not Theoretically
disposals of non possible with land regularly except as applicable possible
produced-assets included

with land

Additions to stock levels

New additions Discoveries Natural inflows, Possible Growth
[discoveries precipitation, conversion Possible
and natural returns of from non- conversion
growth] abstracted water cultivated from

status cultivated
status

Reclassification Reappraisals
due to quality (e.g. probable
change to proven)
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Reclassification From one
due to change land use
of functions category to

another

Deduction from stock levels

Deductions Extraction Soil erosion Natural outflows, Possible Harvesting
[extraction of evapo- conversion to Natural
natural transpiration, non-cultivated death
resources and   abstraction status
environmental
degradation of
non-produced
assets]

Reclassification Reappraisals 
due to quality (e.g. proven to 
change probable)

Reclassification From one 
due to change land category
of functions to another

Other changes in stock levels

Catastrophic Unlikely Possible Possible Possible Possible Possible
losses and 
uncompensated 
seizures

Valuation Probable Included Probable Probably not Probable Probable
changes with land relevant

Changes in Probable Included Possible Possible Possible Possible
classifications with land
and structures
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Annexure - I

A.1. TERMS OF REFERNCE

The Ministry of Statistics and Program Implementation, Government of India, through the 

Central Statistical Organization (Environment Statistics Unit) had asked the Indian Institute 

of Forest Management, Bhopal to undertake a study on Natural Resource Accounting 

(NRA) during May-June 2003. The study was to cover two states, namely Himachal 

Pradesh and Madhya Pradesh.

It was decided that the study should focus primarily on all issues related to land and forestry 

sector (excluding mining) by including the following:

� The project should provide a detailed list of natural resources and variables for which 

physical quantification of changes will be measured. 

� The project should also mention the direct and indirect relationship of the economic 

activities with the natural resources. 

� The project should define the method of valuation, to be adopted, for each category of 

natural resources.

It was underlined that the objective of the project is to develop methodologies and 

framework for Natural Resource Accounting of forest and land resources, keeping in view 

the SEEA framework of the United Nations.



Month/ year Activities

June 2003- August Preparatory phase
2003

Finalisation of work plan and communication  to CSO

First meeting of the technical monitoring committee of CSO for NRA 
projects for the review of work plan ( held at CSO Office, New Delhi)

Receipt of the first instalment of the sanctioned budget and 
commencement of the Project.

Appointment of research staff

Core team in place

Scoping the issues

September 2003 to Complete review of the SEEA 2003 , as well as other frameworks
December 2003 such as those developed by FAO

Detailed review of literature was done on various aspects of 
estimation, valuation and accounting, as well as the theoretical 
aspects of NRA.

Data requirements for the resource accounting of land and forest in 
the Indian context identified. 

Various methods and models   identified, which have been applied 
globally in similar studies.

Development of Structure and Framework for resource accounting 
initiated.

After careful categorization of the data, probable sources, both 
secondary and primary, identified and contacted.

Experts in the field of natural resources were also identified and 
discussion held with them

Collection of secondary data initiated along with some preliminary 
analyses. Data gaps were identified in the process.

Parameters were developed which would be the basis of selection of 
primary study sites. Tentative selection of certain districts

nd
2   meeting of the technical monitoring committee of CSO for NRA 
projects for the review of progress so far 
( held at CSO Office,  New Delhi)

January 2004 to Secondary data collection completed
March 2004

A.2. Process and Timetable of the Project on Natural Resource Accounting
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Development of Structure and Framework for resource accounting 
initiated

Nature and site of primary study finalized.

Questionnaire designing for primary survey completed 

Primary survey initiated in Himachal Pradesh

April 2004 to June Questionnaire designed (for remaining sectors) 
2004

Primary  Survey continued 

Secondary data mining   completed

Data Analysis started.

Interim draft writing started

July 2004 to Analysis and case preparation.
September 2004

Primary level survey ongoing in Himachal Pradesh and Madhya 
Pradesh.

Discussion with expert consultants held
rd

3   meeting  of the technical monitoring committee of CSO for NRA 
projects for the review of progress so far ( held at IIFM,  Bhopal)

Interim Progress report  submitted

October 2004 to Analysis and case preparation.
December 2004

Discussion with experts continued

Primary level survey completed in Himachal Pradesh and ongoing in 
Madhya Pradesh

Further data gaps identified  

Probable sources were identified to fill the subsequent data gaps

Further interaction with resource persons related to this sector.

Quarterly progress report submitted to CSO

January 2005 to Advisory committee (internal to the IIFM Project) meeting for both
March 2005 land and Forestry sector.

Discussion with experts continued

Primary survey continued in Madhya Pradesh

Further interaction with resource persons related to this sector.

Methodology and framework for accounting of Ecosystem services 
Finalized.
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Structure and Framework and assumptions for resource accounting 
validated and restructured after discussions with experts and 
advisory council meeting.

April 2005 to July, Synthesis of finding and preliminary recommendations
2005 Advisory committee (internal to the IIFM Project) meeting for both 

land and Forestry sector held at Shimla.
Primary Survey In Himachal Pradesh
Further secondary data collection from Himachal Pradesh

August 2005 Final report writing started 

September, 2005 Discussion with experts continued

November, 2005 First draft of the report submitted to CSO

July, 2006 Receipt of expert comments

August, 2006 TMC Meeting for presentation of strategy for incorporation of expert 
comments

December, 2006 Finalization of report
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2003 Places Visited and Activities 

September Visit to Gwalior for data collection from the office of Commissioner Land 
Records, Revenue, and Directorate of Economics and statistics, Government 
of Madhya Pradesh.

Visit to Local offices in Bhopal :Directorate of Agriculture Madhya Pradesh' 
Town and Country Planning (TCPD), National center for  Human Settlement 
and Environment (NCHSE), National Informatics Center, Directorate of 
Economics and Statistics (DES), NSSO,

October Visit to Delhi, Dehradun, and Kolkata for visiting the following offices for data 
and literature collection, and interaction with the officials: Central statistical 
office, Planning Commission, Winrock International India, ICAR, NSSO, 
Botanical Survey of India, Indian Institute of Management Kolkata, Zoological 
Survey of India, Forest Survey of India, Forest Research Institute, Indian 
institute of Remote Sensing, Survey of India, Indian Council of Forestry 
Research and Education, Center for Soil and Water Conservation and 
Training, Wildlife Institute of India, Indian Statistical Institute and Jadavpur 
University 

Visit to Local Offices In Bhopal: Census office, Madhya Pradesh State Mining 
Corporation, Directorate of Estates, Sub registrar office, 

November Indian Institute of Soil Science,

December Watershed Mission, Forest Department, TCPD, 
2004

January Regional office of Forest Survey of India, Forest Department 

Visit to Delhi For Attending second meeting of the Technical Monitoring 
Committee (TMC)on Natural Resource Accounting New Delhi

February District Statistical Officer Bhopal, Directorate of Agriculture, Forest 
Department.

Visit to Shimla For data collection and interaction with various officials  of 
Economics and Statistics, Forest Department, census office, Town and 
Country Planning Board, Agricultural Directorate, Forest Corporation, 
University of Shimla, Planning Department & Land Records

Visit to Dahud to attend Workshop on  ' Building Capacity for Public Advocacy 
in NRM' organized by Sadguru Foundation

March Directorate of Agriculture, Watershed Mission, Department of Rural 
Development

A.3. DIARY OF ACTIVITIES AND INSTITUTIONAL CONTACTS
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April Directorate of Agriculture, Forest Department.
Visit to Hoshangabad and Betul for Pilot study and Data Collection from Local 
offices.

May Van Bhawan,
Visit to Betul For Primary Survey.
Visit to Shimla, Lahul, Mandi, Kangra for pilot study and data collection.

June Forest Department and Directorate of Agriculture

July Discussion with Expert consultant Dr. Sudhakar Reddy held at Bhopal

rd
August 3    TMC meeting held at IIFM

September Visit to Shimla, Lahul, Mandi, Kangra for pilot study and data collection, for 
primary survey.

Discussion with Expert consultant Dr. V.Ratna Reddy, and Dr.  Haripriya 
Gundimeda held at Bhopal.

October Discussion with Expert consultant Dr. Sudhakar Reddy held at Bhopal

November Forest Department and Directorate of Agriculture

December Visit to Panna, Mandla and Jhabua for Primary Survey.
2005

January Forest Department and Directorate of Agriculture, Census office, TCPD,
Visit to Gwalior for Primary Survey
Advisory Group meeting held at Bhopal.

February Census office, TCPD, Forest Department
Round Table  meeting held at Bhopal 
Consultation with Dr. Gopal K. Kadekodi.

March Visit to Madhya Pradesh Forest Department ( Wildlife), TCPD

April Registrar office, Forest Department
Visit to Pench Tiger Reserve, Seoni.

May Directorate of Agriculture
TH

Visit to Delhi for 4  TMC meeting and Visit to Institute of Economic Growth, 
New Delhi.

June Visit to advisory group meeting in Shimla and visiting certain offices for data 
collection and for Primary survey 
Shimla, Lahul, and Great Himalayan National Park.

July

August Visit to Forest Department, Agriculture Department in Bhopal

September Discussion with Expert consultant Dr. Sudhakar Reddy held at Bhopal
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Annexure-II

Annexes to Chapter 2

Annexure 2.1 SEEA Classification of Natural Resource Assets
The comprehensive SEEA Classification of natural resource assets has been shown in the 
following table

A.1 Natural resources
Soil resources (cubic meters, tonnes)
      Agricultural

Non- agricultural
Water resources(cubic meters)

Surface water
Artificial reservoirs
Lakes
Rivers & streams
Ground water

Biological resources (cubic meters)
Timber resources

Cultivated
Non- cultivated

Crop & plant resource, other than timber (cubic metre , tonnes, no.)
Cultivated 

Yielding repeat products( orchards, vineyard)
Yielding one time harvests (crops, etc.)

Non- cultivated
Aquatic resources( tonnes , number)

Cultivated 
Non-cultivated 

Animal resources, other than aquatic(number)
Cultivated 

Livestock for breeding purpose
Livestock for slaughter

Non-cultivated

EA.2 Land and surface water(hectares)
            of which, recreational land
Land underlying building & structures
In urban areas

For dwellings
For non residential buildings
For transportation & utilities

Outside urban areas
For dwellings
Farm 
Non-farm

For non residential buildings
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Farm 
Non farm

For transportation & utilities
Roads
Railways
Electric power grids
Pipelines

Agricultural land & associated surface water
Cultivated land

For temporary crops
Of which ,drained
Of which, irrigated

For permanent plantations
Of which ,drained
Of which, irrigated

For kitchen gardens
Temporary fallow land
Pasture land

Wooded land & associated surface water
Forested land

Available for wood supply
Not available for wood supply
Other wooded land

Major water bodies
Lakes
Rivers
Wetlands
Artificial reservoirs
Other land
Prairie & grass land
Tundra
Sparsely vegetated/barren land
Permanent snow & ice
Permanent snow & ice
EA3.Ecosystems
Terrestrial ecosystems
Urban ecosystems
Agricultural ecosystems
Forest ecosystems
Prairie & grass land ecosystem
Tundra ecosystem
Dryland ecosystem
Other terrestrial ecosystem
Aquatic ecosystem
Marine ecosystem
Coastal ecosystem
Riverine ecosystem
Lacustarine ecosystem
Other ecosystem
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Biological resources  Mineral and energy 
resources  

Soil Resources Land and surface 
water  

Water Resources 

Cultivated  Non -cultivated  

 Stock levels  Quantity possible 
 Value possible 

Quantity possible 
Value included in 
land  

Quantity possible 
Value possible  

Quantity possible 
(at least partially) 
Value doubtful,
some included with 
land 

Quantity possible 
 Value possible 

Quantity usually 
possible 
 Value usually 
possible 

Changes due to Transactions      
Gross capital

formation 
     [ gross fixed 
capital formation and   
 changes in 
inventories] 

  Land improvement  Growth (positive) 
Harvesting 
(negative) 
Natural death 
(negative) 

 

Consumption of fixed 
capital 

  Decline in value of 
improvements to 
land 

 May be
subsumed under 
harvesting 

 

Acquisitions less 
disposals of non 
produced- assets 

Theoretically possible Included with land Occurs regularly  Unlikely except as 
included with land 

Not applicable Theoretically 
possible 

Additions to stock levels      
New additions 
  [discoveries and 
natural growth] 

Discoveries   Natural inflows, 
precipitation, returns 
of abstracted water 

Possible 
conversion from 
non-cultivated 
status 

Growth  
Possible 
conversion from 
cultivated status 

Reclassification due 
to quality change 

Reappraisals (e.g.
probable to proven) 

     

Reclassification due 
to change of 
functions 

  From one land use 
category to another 

   

Annexure 2.2. Accounting Entries for Different sorts of Environmental Assets
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Deduction from stock levels      
Deductions  
   [extraction of
natural resources 
and    
 environmen
tal degradation of 
 non-
produced assets] 

Extraction  Soil erosion   Natural outflows, 
evapo-transpiration, 
abstraction 

Possible 
conversion to 
non-cultivated 
status 

Harvesting  
Natural death 

Reclassification due 
to quality change 

Reappraisals (e.g.
proven to probable) 

     

Reclassification due 
to change of 
functions 

  From one land 
category to another 

   

Other changes in stock levels      
Catastrophic losses 
and uncompensated 
seizures 

Unlikely  Possible  Possible  Possible  Possible Possible 

Valuation changes Probable  Included with land Probable  Probably not
relevant 

Probable  Probable  

Changes in 
classifications and 
structures 

Probable  Included with land Possible  Possible  Possible Possible 

SEEA classification of natural resource assets
The comprehensive SEEA Classification of natural resource assets has been shown in the following table
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Annexure-III

Survey questionnaire for forest resource use by villagers

Village--                                             Hamlet
Name of the head of the household---

Family Data

S. no Name of the member Sex Status within family Age

Family Asset position

(a)Land holding in Acres (if any) ----
1: Irrigated ------ Source of Irrigation
2: Unirrigated----

(b) House (no. of rooms/kuccha/pukka)
(c) Farm implements- Price at which bought -
(d) Vehicle
(e) Others if any
1:Crops grown
Monocrop Intercrop

Species / local Season Quantity Labor time Species / Quantity Labor
name produced spent in local name produced time

(kg) agriculture (kg) spent

Fertilizers used (quantity, type and prices)=
Surplus food production if any =
Cash income from this surplus =
Deficit production if any=
How much food grains do you have to buy and at what price and from where=



2:Other sources of income
(i) Livestock rearing

Type of livestock No. Use Fodder Source for fodder

requirement Cultivated Collected Procured

Forest Agri. land

If livestock grazes area for grazing ---------
Do you graze yourself-------
How much time is spent in grazing------------
Charges paid if any to grazers ------

If any livestock products are sold

Product                                    Quantity sold                             Selling price Rs./unit

(ii) Fuelwood collection

Quantitycollected (units)  Quantity consumed (units)    Quantity sold (units)        Selling price Rs./unit

(iii)NTFPs Collected

Species/local name   Quantity collected  Quantity sold   Quantity consumed   Sold to/in  Price Rs./unit
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(iv) Local craft and cottage industry

Type of Raw materials Quantity Cost of raw Selling Total units sold
handicraft used  material price/unit

(v) Employment as labour

Type of No. of No. of hours Wages Rs./day Place of 
labour day/week per day labor (distance 

from home)

(vi) Any other please specify

Dependency on forest

Options available Ordering Degree

Food (fruits, bark, root etc.)

Fodder

Fuel

Timber

Grazing and supply of dung

NTFPs (specify)

Fish

Others 
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NTFPs including fuel-wood and Time spend per week/per
fodder from forests season/per year in collecting

Men Women children

Pattern of fuel wood and fodder consumption per week (units)

Season

Summer Rainy Winter 

Fuelwood 

Collected days per week

Purchased (qty.)

Price (Rs./qty.)

Fodder 

Collected days per week

Purchased (qty.)

Price (Rs./qty.)

What is the distance to be travelled to get fodder and fuelwood?

Distance in kms. Time

Men Women children Men Women Children

Fuelwood

Fodder

NTFPs collection

Do you purchase any NTFPs from the markets? Which ones and at how much price?
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