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 ABSTRACT
An attempt has been made in this paper to estimate the economic value of the goods and services provided by the

forests of the country. The total economicvalue ha;& bee
6.86% of the GDP and represents the bare minimi

n estimated at 6.96 lakh crore annually, which Is approximately
um approximate values of goods and services generated by forests,

- Valuation of certain services such as waste treatment, blodiversity, cultural and traditional values of trees and forests
could not be assessed due to lack of proper methodologles; therefore the total value may be even higher than what has

been projected in this paper.
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Forests account for around twenty one per cent of
the geographical area of the country {ISFR, 2011). India
ranks 10" in the list of most forested natlons of the world
with 76.87 milllon ha of forest and tree cover. Forasts are
very important ecosystems, defivering benefits that go
far beyond the supply of timber Le. fuel wood, fodder,
food, bamboos, NTFPs, carbon sequestration, climate
amelloration, solf and water conservation, recreation,
etc. Furthermore, forests play a key role In maintaining
water quality, clean alr, and help In regulating climate,
- floods, pollination, biological control of diseases, etc,
thus providing varlous regulating services, Ecosystem
services such as watershed protection, biodlversity
conservation and poliination are getting Increasing
attention from all sectlons of the soclety. People are now
aware of the dangers and cost of allowing these services
to be degraded or lost. Forest degradation can have
Impacts such as flood, landslides, loss of soll productivity
as well as food and livellhood insecurity to millions of
people living in and around these forests. it is now
increasingly being recognized that the flow of ecosystem
goods and services s strongly influenced by the condition
of forests. Moreover, cllmate change is altering the role of
forests in regulating water flows and influencing the
avallabllity of water resources (Bergkemp et al., 2003).
The growing awareness is drawing attentlon to the
economic benefits of a healthy forest and the services
from forests that have often been taken for granted.

Ecosystem functions and services have been
classified in a number of ways by various groups. The
Millennium_Ecosystem Assessment (MEA, 2005)

identifled four broad groups of ecosystem services viz.
supporting services, provisioning services, regulating
services and cuitural services. The economic value of an
ecosystem good or service consists of both use and non-
use values. It may be consumptive e.g. timber or non-
consumptive e.g. bird watching. The indirect use involves
ecosystem services that contribute to the quality of an
ecosystem good or a produced good. For example,
natural water purification that occurs in a watershed
contributes to the quality of the stream flow. Non-use
values can be substantial, but are difficult to quantify.
Valuation can be used as an important tool for decision
making on whether to protect or degrade ecosystem
goods and services as these decisions are more likely to
be made in the best Interests of human soclety if decision
makers have comparabie information about what Is

gained and what Is lost if a certain policy option is chosen
(Heal et al., 2005). :

There have been several studies in India on the
valuation of goods and services from forests. Lal {1390)
was probably the first to complle it at the national level,
foliowed by Kumar {2004) who estimated the value of the
ecologlcal services at ¥ 103.76 billion per year. Few
workers have estimated the values of goods and services
at state level e.g. Himachal Pradesh {Verma, 1999),
Maharashtra (Haripriya, 2000), Uttarakhand (Lead India,
2007), Himalayan forests {Singh, 2007), Manipur {Bisht
and Singsit, 2011). Few studies are available on vatuation
of national parks and wildlife sanctuaries e.g. Borivili
(Hadkar et al,, 1997), Dudhwa (Sharma, 2006), Corbett
(Badola et al., 2010). Besides this, there are studies on
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Individual groups of goods and services such as NTFPs
(Markandya, 1993; Kodandapani and Murthy, 2001;
Chaudhry et al., 2008), biodiverslty conservation {Ninan
and Jyothis, 2005), recreation (Murthy and Menkhuas,
1994; Manoharan, 1996; Hadkar et al., 1997; Chiopra,
1998; Gera et al, 2005; Chaudhry, 2006, Gera bt af.,
2008), poliution (Murthy and Kumar, 2001; Murthy et /.,
2004), carbon sequestration (Singh and Das, 2008;
Haripriya, 2003; Gera et al., 2011). All these studle$ have
used different methodologles; therefore there Is! huge
varlation in the results. Since forests play a major rolein
maintaining the flow of these goods and services dnd as
livelihoods of approximately 275 million people living In
the forest fringe areas of the country Is stif] dependénton
forests and as even now value of many goods and
services are not being reflected In the national
accounting system, an attempt has been made In this
paper to assess the economic value of various goods and
services from forests based on the values estimated by
various workers within and outside the country. The
goods and services wise estimation of economic value of
the forests s discussed below:

A, Direct benefits

1. Timber

Timber Is one of the major forest products, which
Is accounted for by the Central Statistical Organization
(CSO) In its estimates of the contribution of fofrestry
sector to GDP. Its estimation is based on the data on
extraction of timber, round wood and poles. Tpmber
production from the forest areas of the country shows a
declining trend mainly due to a shift in national forest
policy towards conservation In 1988, The average annual
timber production from the forests |s approximately 2.4
million cubic meter (FSR India, 2010) translating Into a
monetary value of ¥ 7,200 crore at an average market
price of ¥ 30,000 per cum. in addition to this, a large
quantity of timber is extracted lllegaly by the ﬁeop!e
living In the vicinity of forest and other offenders for
which no estimates are available. Generally the qu'antlty
of iliegal logging is far more {even up to ten tlmes> than
the legally extracted timber. If we assume that the
quantity of illegally extracted timber Is same as that of
the legally extracted timber, the total vaiue of timber
extracted -annually from forest can be assumed at

¥ 14,200 crore or US$ 2,581.82 million annually (1US $=
¥55.00).

FSI{ISFR, 2011} estimated that trees outside forest
have a potential to produce 42.77 million cubic meters of
timberannually and its value In monetary terms comes to
around ¥ 64,155 crore or US$ 11,664.54 millio at a
conservative price of ¥ 15,000 per cum and Its value Is
already being included in the GDP. Thus the. total
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contribution of timber from forestry sector is estimated
at¥78,355 crore (US$ 14,246.36 million) peryear.

2. Fuel wood

Fuel wood is a predominant source of energy in
rural India. There have been a number of estimates on
the consumption of fuel wood in the country e.g. Energy
Survey Committee (GO, 1965), The Fuel wood Policy
Committee {GOI, 1974), The Working Group on Energy
Policy (GOI, 1979) and the Energy Demand Screening
Group Report (GOI, 1986), etc. Dwivedi (1994) estimated
per capita consumption of 400kg fuel wood per year.
NCEAR study showed that fuel wood share In rural
household energy Increased from 54.57% to 61.2% In
1978-79 (Natrajan, 1996). Joshi and Sinha {1995)
estimated average per capita consumption of 1.22kg fuel
wood per day. £Si (1996) estimated per capita annual
consumption of fuel wood in the hilly areas of
Uttargkhand at 652kg. Singh (2005) estimated the value
of fuel wood derived from forest between ¥ 1,297 to
¥ 3,793 per hectare by using market price, direct and
Indlrect substitution and opportunity cost approach.
Among different valuation methods, direct substitution
of fuel wood by kerosene (T 3,793/ha) significantly
reflected the value of fuel wood to the saclety. Baland et
al. (2006) in a study in Himachal Pradesh and
Uttarakhand estimated that a cooking gas subsidy of
%200 per LPG cylinder may reduce fuel wood demand by
44% and Induce proportion of households using LPG
from 7% to 78%. This subsidy was around
¥96,000.00/year for villages having up to 200 poputation

and ¥ 2.40 lakh/yr/viliage for villages having a population
of 200t0 500 people.

According to the estimates of the National Sample
Survey Organization (NSS50), approximately 261 miilion
cubic meters of fuel wood is consumed in the country
each vear. This figure Includes wood used by the
households, restaurants and also for the purpose of
crematlon. However, this estimate does not distinguish
between the legally and illegally removed fuel wood from
forests. FSI (ISFR, 2011) estimated that approximately
853.88 miltion persons in the country used fuel wood as a
source of energy for cooking food or heating, of which
199.63 miilions (23.38%) used fuel wood collected from
forests. The total quantity of fuel wood used annually in
the country was estimated at 216.42 million tonnes, of
which 58.75 million tonnes came from forests, and Its
market value is estimated at T 20,562.50 crore {US$
3,738;63 milllon} @ ¥3.50 per kg.

3.  |Fodder

{Forests are major source of feeds and fodder for
livestock for forest dependent communities in India
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(Planning Commission, 2006), Livestock feed from forest
contains green biomass from tree leaves, shrubs, grasses,
and other herbaceous plants. Pandey (2011} estirhated
the average number of livestock per household {HH} in
lower Himalayas to be 1.58 cows (reared by 76% HH),
0.97 buffalo (55% HH); 1.36 goats {32% HH}and 1.16 oxen
{60% HH). These livestock are primarily dependent on
forests and farm produce for their feed. Fodder collection
from forests is a routine phenomenon in most of the
forest fringe areas of the country. Besides this, grazing ts
also a major activity from forests. The total daily forest
biomass consumption by one adult cattle unit (ACU) has
been estimated at 13.01 kg, which amounts to be 57%
contribution for livestock feed {Pandey, 2011). The total
fodder consuming livestock population of the country
has been estimated at ¥ 518.6 miliion. FS| {ISFR, 2011)
estimated that 38.49% of these cattle L.e. 199.6 miilion
cattle are partially or fully dependent on forests for feed,
either through stali feeding or grazing. By converting this
figure Into adult cattle units, it comes to 381.8 million
ACU and by converting partial dependence figure to
complete dependence, FSI estimated that 86.4 million
ACU or 22.63% of the total ACU are fully dependent on
forests for fodder and grazing. Currently, the economic
contribution of forestry sector for fodder/grazing is being
estimated at ¥ 8,907 crore per year. However, if one takes
into account ISFR (2011) figures and multiply it with the
lowest value of fodder consumed by an ACU from forests
In Lower Himalayas I.e. ¥ 32.00 per day (Pandey, 2010),
the total contribution of fodder/grazing from forest Is
estimated at¥1,00,915.20 crore {US $ 18,348.22 million)
peryear.

4, Non timber forest products

Forest provides a wide range of NTFPs such as
frults, nuts, pods, bark, gums and resins, medicinal
plants, rhizomes etc. that are crucial for providing food
and livelthood security to forest depen‘dent
communities. A vast majority of these NTFPs have high
commercial value, collected by viliagers either for self-
consumptlon or sold In the markets to earn money, Some
of these NTFPs such as Tendu Patta, Gums, Resins,
Bamboos.and Canes have been nationalized and figures
about their annual turnover are avalfable. Bahuguna
(2000) in a study covering 26 villages of Gujarat, M.P. and
Odisha estimated that around 51% of the total income of
these people was derived from forests as fuel wood,
NTFPs or fodder. Of this, contribution of NTFPs ‘was
around 7% of the total income, thus providing critical
subsistence support especlally during lean petlods.
Nearly 27% of the total population of the country,
comprising of around 275 million rural people, depend
on NTFPs for at least part of their sustenance and cash
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livelthoods (Mathotra and Bhattacharya, 2010;
Bhattacharya and Hayat, 2009). It also Includes around 89
million tribals living malnly In the forest fringe areas of
the country having even higher dependence on NTFPs
(Bisht ‘and Singsit, 2011). Since most of the NTFPs are
collected by womenfolk, it plays a significant role in
financial empowerment of women too.

Herbal raw materials from forest contribute to
90% of the supply for the industries. Of the 7,000 plants
used in Indian System of Medicine, 960 have been
recorded In trade and 178 are traded in high volumes in
quantities exceeding 100 MT per year. The total annual
demand of herbal raw drugs In the country during 2005-
06 was estimated at 3,139,500 MT with corresponding
trade value of T 10,690 million {Planning Commission,
2011). NTFP accounts for 68% of the export from forestry
sector, The Indian share in global medicinal plant sector is
increasing at an annual growth rate of 23%, and
recognizing the importance of this sector in the
livelthoods and economic security of such a large number
of people, Planning Commission has proposed to spend
around T 6,500 crore during 12" Plan for this sector
(Planning Commission, 2011).

Occasional studies have been carried out on
reg!or{a( basis to assess the economic value of NTFPs but
a systematic valid estimate for the entire country has not
been made 5o far. Reports of state forest departments
grossly underestimate thelir vaiue as they mainly reflect
royalty charges not the market value. Besides this, large
quantl‘tles of NTFPs are coliected for self consumption
and these values are not reflected in the economy.
Choprp (2006) estimated the average per ha value of
NTFPsvfrom forest at T 1,671.54 per annum, the highest
belng for Jammu and Kashmir (Y 7,364.80) and the lowest
for Tamil Nadu (¥ 827.30). These values were the
welghted average of NTFPs in rupees per ha of various
forest strata. The welghts were calculated as the ratio of a
particular stratum over the total growing stock in those
states! ICFRE (2007) estimated the economic value of
NTFPs! based on a study sponsored by the CSO on the
quantities removed by the tribal communities and
villagers. This value was approximately 2% of the total
collectiori of NTFPs by state forest departments, societles
and other Institutionalized collections, and at current
market price, the total value of NTFPs was estimated at
¥ 81,000 crore {US$ 14,727.27 million) per year. In
additlon to this, NTFP sector creates about 10 million
workdays annually In the country and by muitiplying it
with the average wage rate of ¥ 200.00 per day, the
economic value of the workdays generated by this sector
Is éstimated at¥ 200 crore annually.
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5. Bamboos

Bamboo Is another Important resource jfrom
forest. It Is a fast growing, wide spread, reneWabte,
versatile, fow cost natural resource, which Is commonly
known as green gold or poor man's timber due ito its
utility and accessibllity to common people. it graws In
extreme diverse ranges of soll conditions vawlné from
organically poor to mineral rich soils, which makes it
effective for reclaiming degraded lands. The! total
bamboo bearing area of the country has been estlr;nated
at 13.96 miilion ha (ISFR, 2011). Arunachal Pradesh has
the maximum bamboo bearing area of the country,
followed by M.P.,, Maharashtra and Odisha. The total
green weight of bamboo culms at nationat level has been
estimated at 169 million tonnes, of which green and dry
sound bamboos contribute 73% and 23%, respeétlvely
(ISFR, 2011). The mature bamboo consists of around 18
milllon tonnes, which can be harvested annuail from
forest. Besides this, large quantity of bamboo s extracted
from forest for self use and for sale by the tribajs and
other communities living around the forest fringe areas
ofthe country. !

The paper mills are the main consumérs of
bamboos, which purchase it at an average rate of
¥ 1,500/tonne. However, most of the bamboo Is sold In
the market by numbers and prices vary from ¥ %O per
culm to T 200 per culm depending on the size and
durability of the species. The productivity of bamboos Is
very high and the best advantage with bamboos Isthatit
can be harvested annually. If we assume that one fourth
of the total green culms and one fourth of drv and
decayed culms are accessible and can be harvested from
forests annually, and by taking average market p!—lce of
¥ 50 per culm for green and 7 10 per culm for dry and
decayed, the total economic value of anj ually

harvestable bamboos is estimated at 2 24,298.29 crore
(US$ 4,417.86 million) per year, I
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2. Indirectbenefits (Ecosystem services)
2,1 Climate amelioration

Bahuguna (2000) estimated that approximately
one lakh seventy thousand villages are located in the
fringe’ forest areas of the country. These areas are
normally away from the hustle and bustle of cities and
Industries. People enjoy clean air and pollution free
environment and forest does play an important role in
ensuring these benefits. The general health condition of
people is good In these areas and normal monthly
healthcare expenditure of most of the household Is quite
low as compared to the people living in big cities where
pollution level Is quite high. During early nineteenth
centufy, T.B. was a killer disease and the only hope of
survival was to send the patient in densely forested area
in the hills for the clean air to boost the iImmune system.
Bhawall, a place in Nalnital District, focated in the thick of
forests has a T.B. Sanatorium where patients from far off
places came for treatment.

'Das (1979) was probably the first to estimate the
monetary value of a tree at USS 1,93,250. According to
him, a tree living for 50 years will generate Us$ 31,250
worth of oxygen, provide $ 62,000 worth of air poliution
and séil eroston control, Increase soil fertility to the tune
of $ 31,250, recycle $ 37,500 worth of water and provide
home for birds and animals worth $ 31,250, He
consldered that timber, fruit or biomass accounted only
for 0.83% of the real value of a tree, and If his value Is
multiplied with the total number of trees avallable in the
country, it becomes infinity. Krieger (2001) estimated the
alr quality value of a tree at US$ 4.16 by assuming that
planting of five lakh mesquite trees in Tucsen, Arizona at
maturity will remove 6,500 tonnes of particulate matter
for which Tucson spend US$ 1.5 million on an alternate
dust ¢ontroi programme. Costanza et al. (1997) implied
that US forests ylelded $ 18.5 billion per year in climate
regulation benefits; Studies In urban settings concluded
that ane lakh properly.planted mature trees In U.S. citles
might save as much as US$ 2 billion in heating and cooling
costs (Krieger, 2001). Powe and Willis {2004) assessed the
value of forests in reducing air pollution through SO, and
parth‘ulate matter absorption by trees In terms of
exter\dlng life expectancy of the population and reducing
hospl;al admissions, Working ata resolution of 1 km’with
woadland over 2 ha, it was estimated that for Britain asa
whole, woodland saved between 5 and 7 deaths, that
would otherwise have been brought forward, and
between 4 and 6 hospital admisslons each year. The
economic value of the health effect of woodland was
estlrr(ated ta be at least £9,00,000 per year.'It was aiso
suggested that smaller areas of woodiand, often located
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close to poputation, sometimes strategically planted
close to pollution sources, would generate additionat air
pollutlon absorption benefits to the socielies.
Researching such benefits would require more detalled
data than Is avallable at present for a national study Lu
and Xlao {1999) white evaluating the ecological 'and
socioeconomic functions of farm forestry In Mingquan
County, Henan Province, China concluded that the vlllage
forests Improved the living conditions of people Incthlng
a reduction In medical expenditure, with a value
estimated at PBY 6,268,900 annually.

Gupta (2008) estimated that an average worker In
a polluted city like Kanpur would gain T 170.00 every year
if air poltution is reduced to a safe level. Dasgupta (2004}
estimated that the average heaith cost related to
diarrheal diseases in Delhi were tathe tune of ¥ 2,200.00
per year. Although, the general good health conditions of
the people who live close to the forest In pollution, free
environment and clean alr cannot be solely due tg the
impacts of forest butthe latter definitely playa significant
role in that, therefore, the amount saved on healthcare
expenditure can be considered as the contribution of
forests towards climate amelioration.

The total growing stock of forests and trees
outside forests is 6,047 m cum, of which forest and TOF
contribute 4,498 and 1,548 m cum, respectively (!SFR
2011). The total number of stems as estimated by FSiin
TOF is 5,068 million and it comes to around 14,726
miilion trees in forest area by estimating It through
growling stock and number of tree relationship of TOF If
we assume that out of this around 10% of the tree$ are
located In urban areas or near habitations and contrlbute
actively In climate amelioration, and by applying Kr‘eger
(2001) values of £ 4.16 per tree the economic value of this
function is estimated at ¥ 69,991.58 crore (us$
12,725.74 million) per year.

2.2 Carbon sequestration

Forest plays a very important role in sequestration
of atmospherlc carbon; therefore forestry s at the
centre-stage of global climate change negotiations.
Forests have the potential to be a carbon sink as wellasa
source of ‘carbon emissions. Over the past decades,
natlonal policies of conservation and susta!nable
management have transformed the country's forests,into
a net sink of CO,. From 1995 to 2005, carbon stocks stored
in forests are estimated to have Increased from 6 245
mr!llon tonnes to 6,622 million tonnes, thereby
reglsterlng an annual increment of 37.68 million tunnes
of carbon or 138.15 million tonnes of CO, equivalent
(Kishwan et al., 2009). Recently, FSI {ISFR, 2011) has also
estimated the carbon stock In forest land, rematning

]
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forestland Including land converted to forest land in 2004
at 6,663 million tonnes corresponding to annual
Incremental carbon accumulation by country's forests to
59.2 million tones i.e. annual removal of 217.07 million
tones qf CO, equivalent. Putting a conservative value of
US $ 5 per tonne (1 US$ =¥ 55,00), the economic value of
this function is estimated at T 5,969.42 crore (uss
1,085.35) million annually.

23 Water retention and water supply

Water Is a preclous gift of nature. It performs a
number of ecological functions such as hydrological
cycle, nutrient cycling, temperature control, life support
to plants and animals, beauty and bounty and so on
(Pandlt 1897). Another dimension of water resource is
that its use does not enter Into national account except
when nvestments are made on lirrigation system
(Dhawan, 1997) or when It is bought as Inputs in
Industrial or personal use (Gupta and Murthy, 1989).
Localities vary In terms of abundance and scarcity of
water with climatic and seasonal variations affecting
precipltation and evapo-transpiration to a great extent.
India having around 4 per cent of the water stock of the
world has to cater to the needs of approximately 17 % of
global population. FSI {2003} has estimated the extent of
water bodies wlithin the forest cover area of the country
at 17,396 sq. km. The entire river systems of the country
have been divided into 6 water resource regions, which
are further divided Into 35 basins and 112 catchments.
The latter have been further divided into 500 sub-
catchments and 3,237 watersheds.

Forests are vital for maintaining the hydrological
cycle, regulating water flows and sub-soil water regimes,

’ recharging of aquifers and maintaining the flow of water

Inrivers and rivulets. Forest ecosystems are the source of
a large number of rivers and rivulets In the. country.
Forested watersheds have better avallability as well as
qualityof water than watersheds under alternative land
uses. For example, Shimla catchment forests was
established in early 20" century exclusively to protect
over 19 springs and streams that still provide drinking
water supply to Shimla town,

There have been few studies in Indla on valuation
of role. of forests in water retention and water supply.
Chaturvedl (1992) was probably the first to estimate the
economic value of the role of forests in supplying water
to the people of Almora town at ¥ 4,745/ha/yr. Reddy
and Ratna {1999) observed that on an average people
were willing to pay five percent of thelr income for
ensurlr}g proper water supply in Rajasthan, Costanza et
al, {1997) estimated values for water retention and water
supplyj function of forests at US$ 8 and US$ &,
respectively. Verma (1999) estimated value of watershed
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function for H.P. forests at ¥ 5.16 lakh per hectar:e per
year, which was almost 69% of the total economic value
of the goods and services derived from forest. |Bisht
(2012) estimated economic value of water retentloh and
water supply function of Kosi watershed at ¥ 2,663.04,
¥ 1,475.64 and ¥ 536.60, respectively for very d;ense,
moderately dense and open category of forests, and
T 8,051.65/Ha/Yr for Tlawng catchment forests In
Mizoram (Bisht, 2013). Thus by taking this valut;-: and
extrapolating It to the dense forest area of the cointry,
the economic value of this function is estimated at
%61,960.50 crore (US$ 11,265.54 miliion) per year. |

i
2.4 Role of forests in ensuring food securlty ;

In India around 161.8 million hectare (mHa) thnd s
arable, of which 57 mHa Is Irrigated. However, due to
intensive agriculture in states like Punjab and Haryana,
which are considered as “rice bowl of India”, water‘:table
is golng down roughly 33cm every year due to excessive
use of ground water for Irrigation. The Central Ground
Water Board has estimated that in 84% area, watet level
is going down and In 14% water is too brackish tto be
useful. Besldes thls, soifs have become virtually dead and
lost their productive capacity due to excessive Use of
fertilizers and pesticides. It Is being suggested to dl\)erslfv
agriculture and discourage paddy cultlvatlon by
educating the farmers In Punjab and Haryana. The unlon
government through “nitiative’ of Bringing green
Revolution to Eastern India” is promoting rice productlon
In the eastern states. It has enhanced allotment Under
the special scheme that aims to bring second green
revolution in the country from T 400 crore in 2011&12 to
¥ 1,000 crore In 2012-13. Therefore practlcep like
watershed development and water conservation by the
communities is needed by way ofwatermanagement

The presence of forests near agriculture |ﬂelds
improves productivity due to nutrient cycling lle by
releasing nutrients for plant growth. In Northeast\lndla,
farmers practice jhum cultivation where productlvlty Is
directly related to the length of Jhum cyclé. Most Ef the
farmers, especlally in fringe forest areas of the cduntry,
collect leaf litter from forests, convert it Into manufe and
use it for improving crop productivity. In Uttarakhand,
farmers collect pine needles, use it as cattle beds, convert
itinto manure and use it for enhancing crop producﬁon.

In Hivre Bazar, Ahmednagar, Mahrashtra
watershed area in 70ha forestland was treated by rnaklng
52 earthen bunds, two percolation tanks, 33 loose stone
bunds and 9 check dams in a series on the downstream
nallah (www.rainwaterharvesting. org). it increased
avallabllity of water; which subsequently resulteld Into
Increase In crop production. The milk prodhctlon

|
{January

Increased from 250 liters/day to 2,600 liters/day, thus
Improving the economic status of the people, due to
which 35 families, who had earlier migrated to Pune,
returned back tothe village.

[in another study in Bundelkhand region having
average annual rainfall of 750 to 1,100mm, it was
reported that by taking appropriate soll and water
conservatlon measures In the forest fringe villages,
annual lncome of the farmers increased from ¥ 2,973.51
to ¥ 8,614.20/Ha/¥r depending on the types of crop
grown HARC (2011) also reported that by taking
appropriate soll and' molsture conservation measures in
Fakot! (Uttarakhand) Income of the villagers increased
from' horticultural crops, cultivation of "offseason
vegetable and commercial crops such as ginger, pulses
and spices. Another major impact was change in livestock
composition from local breed cows and goats to
buffaloes, which resulted Into a shift from grazing to stall
feedihg thus reducing pressure on forest. Another
beneﬂt was the increase in biodiversity, regeneration,
recrultient and establishment of local specles In the
forests‘ The increased income resulted into reduced
dependency of people on forest by 20%. These examples
clearly: Indicates that agriculture productivity in the
fores; fringe areas of the country can be enhanced
substantially simply by undertaking proper soll and water
conservation measures. It will go a long way In improving
the soclo-economic conditions of a large number of
people, especially tribals and poor living In and around
fores;s, and at the same time it will also ensure the long
term food security of the country. If we take per hectare
Increase In annual productivity in Bundelkhand region
i.e. ? 5 640.69 per year and by multiplying it with the
frlnge forest area of the country, economlc gains
achieved by Increased food production simply by taking
solt and moisture conservation measures aré estimated
at¥18)050.21 crore (US$ 3,281.86 million) peryear.

2.5 : Preventlon of soli eroslon and landslides

Forest vegetation helps stabilize soil and reduce
eroslpn, which Is one of the most valuable services
provlded by theforests. Every year great economic losses
occur In the country especially in the hifly regions due to
Iandslldes cloud burst, siltation of rivers and floods,
whlc some’dmes result into losses of human lives too.
Part of these disturbances may be due to
geological/climatic reasons but majority of them occur
dueto unplanned destruction of forests for development
activj tles such as construction of roads, buiidings,
mlnlng, dams, etc. without taking appropriate soll and
water iconservation measures, For example, during the
current rainy season economic losses due to {andslides,
cloud Burst flood, slitation of dam has been estimated
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over ¥ 6,000 crore In Uttarakhand alone, ‘and
the situation of other hilly states such as H.P,

Arunachal Pradesh and other northeastern states 1s not
different.

Kashid et al. (2001) estimated that construction of
de-silting basin for continuing power generation speclally
during ralny season cost a minimum of T 25 ,000/m",
while other options are even more expensive. Stocking
(1986) adopted the methodology of replacement of
nutrient loss due to erosion In Zimbabwe to estimate the
value of soil conservation by forests. It was estimated
that on an average 1.6 metric tonnes {MT} of Nitrogen,
15.6 MT of organic matter and 0.24 MT of Phosphorus are
lost annually in Zimbabwe and by using monetary values
of equivalent fertilizers and rates of exchange, its value
was estimated at US$ 150 miilion per year In 1985.
Magrath and Arens (1989) estimated on-site and off-site
costs of declining soll productivity at US$ 340 toi405
million or 0.5% of the total GDP in Java. Bishop (1990)
estimated the cost of soll erosion and calculated the
economic losses to be about 4% to 26% of the net farm
income in Malwai. Krelger (2001) estimated that in
Tucson, Arizona, planting of half a million trees is
expected to reduce runoff that would otherwise require
construction of detention ponds costing US$ 90,000; Xue
et al. {1999) estimated soil conservation value of
Changbaishan Mountain Blosphere Reserve at 23 million
Yuan (1.3%. of total value), while Bin et al, {2002)
estimated this value for the tropical forests In Halnan
Island at 216.57 million Yuan (1.17% of total value). Wu et
al. (2008} estimated that economic value of sall erqslon
function In Nongla restored secondary forest; China hada
share of 35.49% in the total value of ecosystem good§ and
services. Kumar (2000) estimated the value of soil
conservation function of forests by using replacement
cost method at X 21,583.00 per hectare in Doon Valley.
Kumar (2004) further mentioned that the cost of soll
erosion Is very high but it helps in rationalizing the cost of
conservation projects. Thus by using Kumar (2000) value,
the total economic value of this function is estimated at
¥1,49,360.18 crore (US$ 27,156.40 million) per year for
the forestarea of the country.

2.6 Biological controf

The main agricuitural crops, which are grown by
farge number of farmers in the country, are wheat, paddy,
millets, maize, mustard, pulses, etc. Although these crops
are attacked by large number of insects and pests but
most of the farmers, especially small and marginal
farmers living In the fringe forest areas of the country
who survive mainly by subsistence farming, do not use
insecticides/ pesticides and rely entirely on natural or
biological control for protection of their crops from
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diseases. These farmers mainly grow local crops from
seeds, ‘which they have been collecting from:the best
trees ar plants (selection), thus minimizing the chances
of attack by disease causing organisms. Besides this,
nearby forests also play a definite role in regulating the
Insect and pest populationin nature.

Per hectare use of pesticides Is low in India at 600
grams as compared to the world average of 3kg.
Excessive use of pesticides is harmful as it kills the natural
predators of many Insect pests such as spiders, thus
contributing to pest outbreaks instead of preventing
them. The economic value of this function was estimated
by calculating average per hectare value of
Insecticide/pesticide used by the farmers in irrigated
areas, and the amount of money saved by the farmers of
other regions who do not use fertilizers and depend
solely on natural or biological control for this purpose.
The average market price of the common
pesticides/fungicides is T 500.00 per kg, thus the average
value of pesticides used comes to around ¥ 300.00 per
hectare, and by multiplying this value with the fringe
forest area of the country where farmers normally donot
use pesticides, the economic value of this function is
estimated atY 960 crore (US$ 174.54 million) pér year.

2.7 Poilination

Pollination of plants by birds, bees and insects has
enormous economic value (Allen-Wardell et al., 1998).
Cultivars of approximately two-thirds of the world's crop
specles require pollination by bees or other animais
{Roublk, 1995). Proper assessment of economic value of
pollination services is very difficult but they are fikely
worthhllllons of dollars per year globally (Southwick and
Southwick, 1992; Nabhan and Buchmann, 1997). Kreman
et al. (2002) observed that watermelon farms near
natural habltats In Californfa had higher pollinator
richness and pollen-deposition rates than those with
little oF no naturat habitat nearby. Heard and Exley (1994}
reported that the abundance of native bees (primarily
Trigona carbonaria) at macadamia flowers was strongly
correlated with the amount of native vegetation within 1
km, whereas the abundance of Apfs was not,

Honeybees and other insect pollinators such as
bumblebees, moths and beetles are vital to the survival
of plarit specles. Without politnation food supply would
be Hugely reduced endangering the human survival itself.
In the UK as a whole, pollination services and honey
production are estimated to be worth around £200
million a year. Globally the annual contribution of
pollinators to the agricultural crops has been estimated
at about 153 billion Euros (Partap,
www.agriculturenetwork.org).
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In Himachal Pradesh, honeybee colonies are being
used for pollination of apple since 1996, it has proved to
be of great benefit not only to the farmers but to the
beekeepers too. The farmers have reported ZQ -30%
increase in apple production as a result of use of
honeybees for pollination. It also- resultéd in
improvement in the fruit quality. The fees for renting bee
colonies (Apis cerana or A. meliifera) is T 600/=to 800/-
per colony for the flowering period of apple. The total
contribution of this service in Himachal and Uttarakhand
has been estimated at USS$ 363.79 and 166.69 mlllinn,
respectively by Partap {www. agrlculturenetwork.org).
Per hectare economic value of pollination service was
estimated by dividing these values by the forest cover
area of these states and by muitiplying the average value
with the forest cover of the country, the total va!ue of
pollination service was estimated at ¥ 54,649, 02 icrore
(US$ 9,936.18 million) per year.
2.8 Recreationvalue

Recreational opportunities and amenities! have
been Identified as the most important ecosystem
services generated by forests. There are 102 national
parks (NP) and 515 wildlife sanctuaries in the countH and
the number of domestic and international tdurists
visiting these areas and other ecotourism destlnatlons Is
Increasing day by day. Many studies have been carrled
outin the country for estimation of recreational values of
these sites by using travel cost (TCM) or contlngent
valuation method (CVM). Murthy and Menkhuas (1994)
estimated recreational value of Keoladevi NP at T 495 per
Indian visitor and ¥ 416,00 per foreign vIsItor or
¥ 20,944/= per hectare by using CVM. Chopra (1998)
estimated it at T 427,04 for Indian visitor and 2 432.04 for
foreign visitor or 16, ,197/Ha/yr by using TCM. Hadker et
al. (1997) estimated recreation value of Borlvgll NP;
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Manoharan {1996) — Periyar Tiger Reserve; Maharana et
al. (2001) - Khangchendzonga NP; Gera et al. {2005) - FRI
Estate; Sharma (2006) - Dudhwa NP; Gera et al. (2008) —
Valley of Flowers NP, Badola et al. (2010) for Corbett NP,
etc. All these studles have come up with varying values,

. which are difficult to apply to the whole country. Oplas

(2012) has recently estimated that a tiger fiving in a
popular tourist reserve generates about ¥ 4.4 crore
annually in direct tourism revenue and If we extrapolate
this value to the tiger population of the country (1,706
tigers; Stripes, 2011), it comes to ¥ 7,506.4 crore peryear.
The: economic value of this function was estimated by
taking the average value of the results of Murthy and
Menkhuas {1994) and Chopra (1998) i.e. ¥ 18,570.50 per
Ha peryear and multiplying it with the total area which is
currently under the protected area network in the
country L.e. 16.57 million ha, the total value is estimated
at ¥ 80,771.32 crore (US$ 5,594.78 miilion} per year.
Although this value Is based on the figures of the studies
carried out In ninety's and is quite low than the value
estimated by Oplas (2012} for tiger, but since ali
protected areas of the country are not so well developed
fromtourism point of view, and to avold double counting,
taklng this value on the lower side seems to be Justified.
The details of different valtes estimated for direct and
indireéct benefits from forests are mentioned in Table 1.

! . Thus the total value of the goods and services as
provlded by forests of the country was estimated at
T 6. 96 lakh crore or ¥ 6,968.23 biltion (USS 126.69 billion)
per year Out of this, tanglble benefits amounted to
43, 78% and inhtangible benefits amounted to 56.22%.
These figures are the bare minimum approximate values
of goods and services generated by forests, which may
even be higher if actual assessments are made, Valuation
of certaln services such as waste treatment, biodiversity,

Table 1: Economic value of goods and services generated l‘vy the forests of Indla

S.N. items | Value % share
{Rupees In crore)

A, Direct benefits {Goods) [
1. Fodder 1 1,00,915.20 14.49
2. NTFPs - 81,000.00 11.62
3, Timber | 78,335.00 11.25
4 Bamboos ! 124,298,25 348
. Fuel wood ! | 20,562.50 2.95
B. Indlrect benefits (Ecosystem Services) I ;
6. Prevention of soll eroslon and landslldes’ ].,49,360‘18 21.44
7. Climate amelioration i | §9,991.58 10.04
8. Water retentlon and water supply i 1 61,960.50 8.0
9. Pollination : | 54,643.02 7.84
10. Recreational value i | 30,771.32 4.41
11, Food and water security | | 18,050.21 3.00
12, Carbon sequestration | ; '5,969.42 0.85
13, Blologleal control | 960,00 0.13

TOTAL . 6,96,823.18 100.00
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cultural and traditional values of trees and forests could
not be assessed due to lack of proper methodologies,
therefore the total value may go very high than what has
been projected in this paper, For example, many
communities worship trees and forests in the country;
one can find millions of trees wrapped up by pious

threads and clothes, whose value cannot be expressedin -

monetary terms. Costanza et al, (1997) has rightly
pointed out that “As natural capital and ecosystem
services become more stressed and more 'scarce’ in the
future, their values would increase. If significant,
Irreversible thresholds are passed for irreplaceable
ecosystem services, thelr value may quickly Jump to
infinity”

Chopra et al. (2003) estimated the contributjon of
forestry sector at 2.12% of the GDP, while the
conventional account of CSO put Itat 1.1% (€S0, 1999). 1t
increased to 2.1% in 2004-05 following the inclusion of
Industrial wood production from trees outside forests
and value of fodder being grazed by cattle form forests
(Kolli, 2010). 1t was estimated at 1.7%, 1.5% and 1.4%,
respectively for 2008-09, 2009-10 and 2010-11
(http://indiabudget.nic.in; FSR India, 2010). However, by
including the values of various goods and services as
estimated here, annual contribution of forestry sector
can be safely pegged at T 6.96 lakh crore, which is
around 6.86% of the GDP value of 2011 l.e. US$ 1,847
billion. .

Forests are critical for the survival of poor,
especially those living In the fringe forest areas of the
country. According to World Bank, one out of four world's
poor depends directly or Indirectly on forests for their
livelihood. In India, there are about 100 milllon forest
dwellers living in and around forests and for another 300
million, forests are important source of livellhood and
means of survival. Forest provides necessary inputs for
subsistence need (food, shelter, medicine, Income, etc),
which are essential for sustainable livelihood. Most of the
fringe forests of the country are mostly degraded due to

heavy biotic pressure; therefore flow of goods and

services from these areas have declined over a period of
time resulting into loss of biodiversity, impacting
agriculture productivity due to water loss causing serious
ecological concerns.

The plan expenditure of the Ministry of
Environment and Forests in forestry sector was £ 967.42
and X 979.94 crore, respectively in 2009-10 and 2010-11
under various forestry schemes e.g. National
Afforestation Programme, Wildlife Conservation
Including Project Tiger and Project Elephant, Integrated
Forest Protection Scheme. Besldes thls, ¥ 625 crore was
allotted to the states in 2010 and 2011 as Grant-in-Alds
under 13" Finance Commission. The state governments

Valuatlon of ecosystem goods and services from forests in India

are also allotting funds to the forest department under
various schemes, However, looking at the immense
contribution of the forestry sector for generating
essentlal environmental services as well as for providing
goods (direct benefits) for sustenance of millions of
peoplein the country, large scale investment are urgently
required In the forestry sector to improve the condition
of forest. This s essential for ensuring the food and water
security for future generations as agriculture
productivity s at stake In Punjab and Haryana as these
states are exploiting the ground water at an alarming
rate, which Is 149% of the total precipitation received
through the rainfall. About 70% of the irrigation is
through ground water and water table is going down
faster every year so that in the next 20-25 years the food
grain production may become zero in these states.
Realizing this the central government is now promoting
shifting of paddy cultivation to eastern states through
budgetary support. The food grain production should be
targeted in the 85 million ha of rainfed agriculture
through treatment of fringe forest areas adjoining these
lands by undertaking proper soil and moisture
conservation measures {www.rainwaterharvesting.org;
HARC, 2011). It Is, therefore suggested that government
must spend at Jeast T 1,000 crore every year in the fringe
forest areas situated in and around agricultural land in
1,70,000 villages to ensure maximum percolation of rain
water and recharging of aquifers through forests.
Integrated management of forest and non forest lands is
the Immediate necessity with the participation of local
communities for generating adequate livelihood and
income opportunities. Apart from this, the focus of
management In the fringe forests should be on NTFP
management and convergence with other primary sector
activities, In order to evolve new technologies
Investment In forestry research need to be stepped up
substantially.

The Ministry of Environment and Forests is having
a corpus of around ¥ 26,000 crore under CAMPA, which
will grow further. This money should be spent on
offsetting the environmental good and services lost due
to diversion of the forestiands for the non-forestry uses.
Therefore, CAMPA funds should be used to promote
environmental services Including provision of creating
goods such as wood, NTFPs, fuel wood, fodder, water,
and services such as grazing, tourism, forest based
enterprises wildlife protection, forestry research and
education and other capacity bullding activities for the
livelihood support for tribal and rural poor. Part of this
money should be utilized for improving the condition of
forests to maintain sustainable flow of these goods and
services to the soclety.
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The annual budget of the Ministry of Environment
of Forests in 2010-11 was approximately 0.41%
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water, amelioration of climate, pollination and their role in
ensuring food and water security of the country, there Is

comparedto 2,35% allocation to the agriculture sector by
the planning commission. However, looking at the
pressure on forests for fulfilling day to day requirement of
millions of the poor of the country and for providing
essential environmental services such as clean air and

an urgent need to strength this sector so as to improve
the condition of forests for ensuring continuous flow of
goods and services to the society in perpetuity and to
ensure :sustainable development and Inter-generation
equity. |
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