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LIST OF ABBREVIATIONS

1. UNITS

km2

Square kilometre 

ha

Hectare

Mha

Million hectare

Rs

Indian Rupees

USD

US Dollar

cm

Centimetre

m

Metre

km

Kilometre

cr

Crore (107)

0C

Degree Celsius

yr

Year

m3 

Cubic metre

kg

Kilogramme

Mt

Million tonnes

t

Tonnes 

Gt 

Thousand million tonnes

Mg

Million grammes

2. ACRONYMS

AAC

Annual Allowable Cut

C

Carbon

CDM

Clean Development Mechanism

CO2

Carbon dioxide

FAO

Food and Agriculture Organisation of the United Nations

FYP

Five-Year Plans

GHG

Greenhouse gas

IET

International Emissions Trading

IPCC

Intergovernmental Panel on Climate Change

ITTO

International Tropical Timber Organisation

JFM

Joint Forest Management

JI

Joint Implementation

LULUCF
Land-Use, Land-Use Change and Forestry

MAI

Mean Annual Increment

MoEF

Ministry of Environment and Forests
NAEB

National Afforestation and Eco-development Board
NFP

National Forest Policy

NFAP

National Forestry Action Programme

SEBI

Securities and Exchange Board of India
SFR

State of Forest Report

UNEP

United Nations Environment Programme

UNFCCC
United Nations Framework Convention on Climate Change

1. INTRODUCTION

The developing countries will bear the maximum brunt of global warming and climate change, although their contribution to greenhouse gas emissions is much less than that of the developed countries. It is, therefore, important that countries like India take proactive steps to contribute to fighting climate change.

The forestry sector has the potential to sequester carbon. However, managing natural forests alone for maximizing carbon sequestration will compromise other ecological functions of natural forests. Hence, the need for production forestry, which means any plantation carried out outside the natural forest area for meeting the fuelwood and timber demand of the country. Production forestry in India can not only bridge the constantly increasing gap between demand and supply of industrial timber but also help the nation enhance carbon sequestration . In addition, it can help conserve bio-diversity by reducing large-scale fuelwood removals from natural forest areas and create much needed alternative employment opportunities in rural areas to curtail poverty driven forest degradation.

The present government policies need to be refined in order to boost the growth of production forestry to its fullest potential. It is, therefore, necessary to create a better understanding of the potential of production forestry in carbon mitigation in India, analyze the policy and procedural constraints that hinder the achievement of this potential and increase the level of awareness of policy makers about the importance of enhancing country’s wood production outside natural forest areas.

The present project aims at delivering

1. A report on the impact that an impetus to production forestry can have on: a) the level of carbon sequestration in India on an annual basis and b) the net carbon emissions from the country where bulk of wood harvested is used as fuelwood.

2. An updated wood balance study of the country with projections of emerging demand-supply gap for non-domestic wood demand till 2020 AD. 

3. Proceedings of a national workshop on “Global (mitigation) and National (wood supply/rural development) Advantages of Production Forestry: Scope, Constraints and Opportunities.”

4. A white paper on policy and procedural constraints that have hindered augmentation of wood production in India leading to progressively increasing dependence on imports by the industrial and commercial users of wood. This would constitute the basis for structuring the deliberations of the proposed national workshop. 

The project methodology will include 

i. Review of available literature and recent sectoral studies done by government/independent agencies. 

ii. Analysis of the existing policies pertaining to forestry, land-use and ownership, local governance, industrial development, foreign trade, agriculture and wasteland development to identify gaps with reference to production forestry. 

iii. Preparation of status papers on India’s national wood balance up to 2020 

iv. Consultations with stakeholders like the industry, prominent civil society organizations, and the Government agencies.

v. Regional Workshops at Delhi, Guwahati and Bangalore and a National Workshop at New Delhi to discuss and finalize the draft report.

vi. Two sensitization workshops each for policy makers and social sector representatives
vii. Publication of articles in relevant journals and the popular media.

The possible impacts of the project would be:

1. An increased level of awareness of policy makers about the importance of enhancing indigenous wood production to: a) realize the full carbon sequestration and rural development potential of the forestry sector outside existing natural forest areas; b) meet fast growing national requirements of wood for subsistence as well as commercial uses, and c) achieve the forest cover targets enshrined in the National Forest Policy, 1988.

2. A diagnosis of the policy and procedural bottlenecks that need to be resolved (and the way to accomplish that) to give production forestry its place in the overall land use matrix of India, a country with rapidly expanding economy and resultant booming demand for wood to meet commercial/industrial needs.

Project timelines 

Year 1



Constitution of steering committee

Literature review and analysis

Dialogue with stakeholders

Wood balance study

First interim report

Year 2



Regional workshops

Second interim report

National Workshop




White paper on policies related to production forestry in India

Year 3



Final report

Sensitization workshops for policy makers and stakeholders

2. CLIMATE CHANGE AND FORESTRY

2.1
Greenhouse Gases and Global Warming

Human activities have resulted in the alteration of the composition of our atmosphere triggering change in the Earth's climate. The world's population has grown at an alarming rate with a corresponding increase in demand for natural resources, energy, food, and goods. As a consequence of increase in consumption, vast quantities of gases and effluents are discharged that change the composition of the atmosphere and its capacity to regulate its temperature.

The rise in the global temperature is caused by the accumulation of the so-called "greenhouse gases", namely, carbon dioxide (CO2), methane, nitrous oxide, and chlorofluorocarbons. Energy received from the sun is absorbed as short wavelength radiation and is eventually returned to space as long wavelength infrared radiation. Greenhouse gases absorb the infrared radiation, trapping it in the atmosphere in the form of heat energy. By increasing the atmosphere's ability to absorb infrared energy, the greenhouse gases are disturbing the way the climate maintains the balance between incoming and outgoing energy
. This increases the probability of occurrence of unseen and unpredictable events across the planet. 

There has been an increase of average global surface temperature by 0.6 0C during the last 100 years as a consequence of human activities, such as deforestation and burning of fossil fuels. The Intergovernmental Panel on Climate Change (IPCC) stated in its Third Assessment Report
 that the globally averaged surface temperature is projected to increase by 1.4 °C to 5.8 °C from 1990 to 2100 under business-as-usual, and sea levels by 9 cm to 88 cm over the same period. If nothing is done to prevent or limit these changes, they will have major consequences for the ecosystem. 

2.2
Effects of Climate Change

The effects of climate change are manifest in several ways
. Globally, precipitation is on the rise. In the Northern Hemisphere, precipitation has increased by 0.5% to 1.0% per decade whereas the increase in tropical countries has been 0.2% to 0.3% per decade. The changes in the global climate have caused a reduction of the snow pack in northern latitudes, a melting of mountain glaciers, a thawing of the Arctic permafrost, and a shrinking of the polar ice caps. The average sea level of the world's oceans has risen 10 cm to 20 cm in the last century. UNEP models
 predict an increase in global mean sea level of between 13 cm and 94 cm by the year 2100; however, other models predict a sea level rise by 54cm to 68 cm by 2100
. 

These consequences will include geographic shifts in the occurrence of different species and/or the extinction of species. Changes in rainfall patterns will put pressure on water resources in many regions, which will, in turn, affect both irrigation and drinking water supplies. Extreme weather events and floods will become more frequent with their increasing economic costs and human suffering. River deltas that are presently being farmed and estuaries that are now important wildlife habitats will be flooded and become saline, making them unsuitable for these uses. Warm seasons will become dryer in the interior of most mid-latitude continents, increasing the frequency of droughts and land degradation. This will be particularly serious for areas where land degradation, desertification and droughts are already severe. Additionally, tropical diseases will extend beyond their present geographic range. 

Developing countries would bear the maximum brunt of global warming and climate change
. The socioeconomic impact of climate change in developing countries will be significant. Rising temperatures and irregular precipitation patterns will impact negatively on agricultural crop yields, food security, and health issues related to malnutrition. An increased incidence and intensity of violent storms and monsoons will produce more flooding which, in turn, will cause greater damage to infrastructure and an increase in the incidence of vector-borne (e.g., malaria) and water-borne (e.g. cholera) diseases. The least privileged in society are also the least equipped to adapt to climate change. Poverty, limited infrastructure, poor access to technology, inadequate education, and limited management skills; combine to frustrate the ability of developing countries to respond to the challenges
.

2.3
India’s Contribution to Climate Change

Developing countries continue to use technology that though cheaper, is both outdated and harmful for the environment. Their less efficient use of fuels and other resources is from both a lack of state-of-art technology and proportionally higher use of coal and biomass, which emit more of GHGs per unit of energy than do petroleum products and natural gas
. This further increases their vulnerability to global as well as local environmental and climatic changes. Though the developed countries contribute a major chunk to the global warming, still they are not as vulnerable as the developing countries.

The total carbon dioxide-equivalent emissions from India are estimated to be 1,001,352 Gg (1000 Mt), which is about three percent of the total global carbon dioxide-equivalent emissions. Based on this, the per capita carbon dioxide-equivalent emissions for 1990 are estimated to be 1.194 tonnes or 325 kg of carbon
. In comparison, the per capita emissions for Japan and the US are 2400 and 5400 kg of carbon respectively in 1990
. India’s CO2 emissions are far below the developed countries but it will be one of the nations which could possibly be seriously affected by global warming and the resulting climate change, partly due to its high population density and partly due to its long coastline.

2.4
Forests and Climate Change

The burning of fossil fuels is the most important source of greenhouse gases. Coal and petroleum are the principal fuels for power generation, industry, and transportation, accounting for about 75 percent of all emissions. As the global economy has grown, there has been a dramatic increase in the consumption of fossil fuels, witnessed most dramatically in the virtual revolution of the transportation sector. Cars and trucks have increased from a mere handful a hundred years ago to the tens of millions of vehicles currently on the road. Airline travel has also gone up to thousands of flights per day. All of this change has been accompanied by a skyrocketing consumption of fossil fuels. Also, energy needs for heating and domestic cooking have not only increased with the growth in population, but also with the changes in technology. There has been a shift away from biomass fuels to more convenient, less expensive petroleum-based sources.

In addition to the burning of fossil fuels, other important sources of greenhouse gas emissions are activities related to land use, primarily tropical deforestation and forest fires. Greenhouse gases from deforestation are mostly carbon dioxide with lesser amounts of methane and carbon monoxide. Tropical deforestation is one of the most critical environmental problems facing the developing countries today in terms of its long-term and catastrophic impact on biodiversity, loss of economic opportunities, creation of social problems, and contribution to global climate change. 

Forests are both a source and a sink of carbon. Thus, managing forests for carbon storage will help to absorb atmospheric carbon dioxide
,
. Like agricultural crops, forests sequester carbon from the atmosphere as a result of photosynthesis. As trees have a much longer lifespan, they act as long-term reservoirs that lock up the carbon for decades, even centuries, in the form of cellulose and lignin. 

2.5
Forestry and Kyoto Protocol

Forestry has assumed greater significance after the inclusion of afforestation and reforestation activities under the Kyoto Protocol of the United Nations Framework Convention on Climate Change (UNFCCC). UNFCCC is an international environmental treaty formulated at the United Nations Conference on Environment and Development (UNCED), informally known as the Earth Summit, held in Rio de Janeiro in 1992. The treaty aimed at reducing emissions of greenhouse gases, pursuant to its supporters' belief in the global warming hypothesis. The treaty as originally framed set no mandatory limits on greenhouse gas emissions for individual nations and contained no enforcement provisions; it is therefore considered legally non-binding.

The Kyoto Protocol was adopted in December 1997 and came into force in February 2005.  The objective of this agreement is to stabilize greenhouse gas concentrations in the atmosphere at a level that would prevent dangerous anthropogenic interference with the climate system.

Countries, which ratify this protocol, commit to reducing their emissions of carbon dioxide and five other greenhouse gases, or engage in emissions trading if they maintain or increase emissions of these gases. The industrialized countries are required to reduce their collective emissions by 5.2% compared to the year 1990. In addition to this the industrialized countries are also required to consider ways to minimize adverse affects of their greenhouse gas emissions on developing countries.  The developing countries are not required by the Kyoto Protocol to reduce their greenhouse gas emissions, as the per-capita emission rates of the developing countries are a tiny fraction of those in the developed world. However, the capacity of the developing countries must be strengthened to enhance their contribution to fighting climate change. Capacity building and technology transfer needs to be a central part of the global approach to combating climate change.

Carbon mitigation in developing countries remains an area of minor priority as these countries have various other immediate problems to deal with and developmental needs to meet with. Many developing countries are of the view that taking up any obligation regarding carbon sequestration would reduce them to carbon colonies, and that they would be asked to compromise with their development to comply with the agreed terms of such projects. At the present stage of development, reducing energy consumption would mean compromising with the developmental potential of the country. What can be done at this stage is to ensure that the increased CO2 emission due to continuous use of energy sources is mitigated continuously
. This can be achieved by afforestation and reforestation activities. So the implementation of carbon mitigation projects must be integrated within the general national economic policies
.

The Kyoto Protocol also includes three market-based instruments known as the Kyoto Mechanisms that allow countries to earn or buy credits outside their borders. They are Clean Development Mechanism (CDM), Joint Implementation (JI), and International Emissions Trading (IET). These mechanisms enable Parties to access cost-effective opportunities to reduce emissions or to remove carbon from the atmosphere in other countries. While the cost of limiting emissions varies considerably from region to region, the benefit for the atmosphere is the same, wherever the action is taken. The developing countries can participate in two of these mechanisms, directly in CDM activities and indirectly in IET through CDM activities.

The Clean Development Mechanism (CDM) is a way to earn credits by investing in emission reduction projects in developing countries. International Emissions Trading (IET) will permit developed countries that have taken on a Kyoto target to buy and sell credits among themselves. 

Forests and agricultural soils can remove and store carbon dioxide from the atmosphere. These carbon sequestration activities are called ‘sinks'. Sinks can be enhanced through sustainable management practices in forestry and on farms. The Kyoto Protocol provides for inclusion of sinks as part of a country's strategy to meet its obligations. India signed and ratified the Protocol in August 2002. Since India is exempted from the framework of the Treaty, it is expected to gain from the Protocol in terms of transfer of technology and related foreign investments. 

The best possible forestry scenario among the various options available needs to be identified
 such that the demand of wood and wood products is met optimally, besides mitigating carbon. After the energy sector, the focus of the Climate Convention and scientific literature is largely on the forestry sector for undertaking various projects under Land-Use, Land-Use Change and Forestry (LULUCF)
. Absorbing CO2 from air and injecting it into the biomass is the only practical way of removing large volumes of GHGs from the atmosphere. 

2.6
Forestry Options for Mitigating Climate Change

In India, the current and projected rates of afforestation and reforestation under the baseline scenario are inadequate to meet the biomass demand projected for 2015
. So India will be required to select from two options. The first option is to reduce the biomass demand. This can be achieved by substituting the traditional methods by new innovative, technology driven energy options by investing heavily in building totally new infrastructure and ensuring that it percolates down to villages as well. This option would be much more feasible in urban parts of the country where direct dependence on fuelwood and biomass is less compared to rural India. 

Second option available is to increase the biomass supply so as to fill in the currently prevailing demand-supply gap. This will require growing trees as crops very much like other commercial crops. As we would see further in the policy study, the government support would be marginal. The information needed for assessing the potential of degraded and fallow lands, issues related to them such as extent of degradation, their ownership and possible future use has not been systematically calculated for the entire country
. Government, in order to promote forestry activities, especially commercial, will need to develop appropriate policies to promote participation of industry, farmers, commercial banks and external agencies
. 

3. DEMAND AND SUPPLY OF WOOD IN INDIA

3.1. 
Industrial Wood 

Industrial wood includes all types of wood other than fuelwood. Various industrial sectors, such as pulp and paper, plywood, match industry, sports goods industry, railways, packaging industry, vehicle body builders, agricultural equipment as well as furniture and housing sector make up the demand for industrial wood. 

The demand for industrial wood in 1987 was estimated to be around 27 million m3 of which 19.61 million m3 was from the industrial sector and 7.93 million m3 from the household sector
.  The projected demand for total industrial wood for 1996 was 64.4 million m3, 73 million m3 for 2001 and 81.8 million m3for 2006
. The demand for industrial wood is met through supplies from government forests and non-forest sources, such as farmlands and homestead gardens
. Table 3.1 below shows the domestic timber production trend.

Table 3.1 Wood Production Trend in India 1980-94 (figures in million m3)

	Production of
	1980
	1983
	1990
	1994

	Round Wood (Total)
	212.1
	237.7
	273.7
	294.0

	Fuelwood
	192.4
	215.6
	249.3
	269.2

	Industrial Wood
	19.7
	22.1
	24.4
	24.8

	Share of Saw/Ply Logs
	15.2
	16.7
	18.4
	18.4

	Share of Pulpwood/Particles
	1.2
	1.2
	1.2
	1.2


Source: FAO (1996). (Quoted in NFAP, 1999)

Other estimates suggest an annual removal of fuelwood alone to be more than 400 million m3. However, the Annual Allowable Cut (AAC) from government forests is only 66.7 million m3. The annual sustainable cut from private sources is estimated at 60 million m3. Therefore the total legitimate availability is just about 127 million m3. The shortfall is understood to be made good by over-exploitation of forest resources.
Table 3.2 below shows a more conservative estimate of domestic timber production.

Table 3.2 Wood Production Trend 1998-2000 (figures for fuelwood in million tonnes (Mt), rest in million m3)

	Production of 
	1998-99
	1999-2000

	Fuelwood
	4.1
	4.0

	Timber
	2.0
	8.0x10-1

	Poles
	6.5x10-3
	92 x10-3

	Pulp & Match Wood
	50.4x10-2
	46.6 x10-2


Source: Forestry Statistics India
 

The liberalized Indian economy has posted healthy growth figures since the early 90s. This has led to multiplication of the demand for timber. Massive real estate development, increasing urbanization and growing middle and upper income classes are the major drivers of this demand. 

On the supply side, however, the Indian timber market continues to be disorganized and dispersed. Serious restrictions on harvest of notified forest stands, and a weak private plantation sector have created a dependence on expensive imports. This has led to an eventual shift towards plastics, aluminium and steel in construction and furniture industries. The substitution is estimated to be upto 25% of the timber market. Traders of timber and manufacturers and traders of value-added products, already facing acute shortages of domestically harvested raw material, are further hamstrung by the supply of reliable and timely timber trade information
.

Pulpwood is an important raw material used by the paper industry. It has been calculated that the country’s pulp and paper industry obtained 41.7% of fibrous raw material from government-owned natural forests, 25.2% from farm forestry, 20.6% from the open market, and 12.5% from captive plantations
.

3.2. 
Fuelwood 

India is a major producer and consumer of fuelwood. In 1996, fuelwood consumption in India was 201 million tonnes (Mt), out of which 162 Mt (80.6%) was consumed in the household sector. The rest was consumed by commercial units (bakeries, restaurants) and industrial units (tobacco, gum, brick, ceramics). Almost 80% of rural and 50% of urban households are estimated to use wood for household energy supply. According to the National Forestry Action Program, consumption of fuelwood increased by 0.5% year on year, over a sustained period
. 

Felling of trees and lopping of twigs and branches in the natural forests have been the major sources of fuelwood. In addition, shrubs on degraded lands and roadsides, planting through social and farm forestry programmes and homestead gardens provided other sources of fuelwood in the country. In the year 1991, these sources contributed 70.5 Mt, 46 Mt, 40 Mt and 16 Mt respectively, adding up to a total consumption of 172.5 Mt 
.

The demand for fuelwood has continuously increased with the increase in population. While the use of fuelwood declined with the growth of the size of cities, in towns of less than 20,000 inhabitants, fuelwood accounted for 80% of the total energy consumption
. The rural population depends on fuelwood in addition to other biofuels, such as dung cake and crop wastes. Fuelwood is used as a source of energy in 71.7% households in the rural area and 32.7% in urban area. The average annual household consumption of fuelwood in the forested rural areas has been almost four times higher than the non-forest rural areas of India
.

3.3.
 Demand-Supply Gap

The demand-supply gap in the country is 37-38 million m3 in the case of industrial wood and a staggering 121 Mt in the case of fuelwood. A part of this gap is being met through unsustainable removals from government forests and other lands
. Demand projections for the near future suggest that the situation may indeed deteriorate. Table 3.3 and 3.4. show the projected demand situation till 2011. The projection was made using the projected population for 2011 and the 1981 population to demand ratio.

Table 3.3. Use of Fuelwood, crop residues and dung (in 106 tonnes). 

	Year
	Fuelwood 

(Air dry)
	Crop residues 

(Air dry)
	Dung (fresh – 

about 87% moisture)

	1953-54
	86.3
	26.4
	46.4

	1960-61
	99.6
	30.6
	54.6

	1965-66
	109.3
	33.6
	59.9

	1970-71
	117.9
	36.3
	64.6

	1975-76
	133.1
	41.0
	73.0

	1986
	157.0
	
	

	2011*
	191.0
	
	


* Projection

Source: Ravindranath et al.

Table 3.4. Timber Use and Projected Demand for India (in 106 m3)

	Type of Timber Demand
	Estimate (1986)
	Projection (2011)

	Long-term use
	13.76
	25.85

	Short-term use
	
	

	- Paper
	6.57
	

	- Match industry
	0.44
	

	- Packaging
	6.81
	

	Total short-term use
	13.82
	25.96

	Total timber
	27.58
	51.81


Source: Ravindranath et al.

3.4. 
Wood Import in India

India’s forest products import bill, of which a major part is attributable to timber, is  upwards of Rs. 5,700 crores
. India is one of the largest importers of logs in the global trade. India and Japan accounted for 68% of the reported International Tropical Timber Organisation (ITTO) log export volume in 2003. In fact, India is now the second largest importer of tropical log, overtaking Japan for the first time in 2003 with imports of just over 2.4 million m3, up 10% from 2002 levels. In recent years, near stable prices for tropical log products were due mainly to the growing demand in India and China
.  Table 3.5 lists the major timber/value-added items imported
.

Table 3.5: India’s Major Wood Imports 

	ITC (HS) CODE
	PRODUCT DESCRIPTION
	VALUE (in Rs. Lakhs)

1999-2000

	44011001
	Fuel wood in Logs
	13.90

	44011009
	Other Fuel Wood
	6.46

	44012100
	Coniferous Wood in Chips or Particles
	4.76

	44012200
	Non-coniferous Wood in Chips of Particles
	6.14

	44031000
	Wood Treated with Paint/others
	1111.05

	44032001
	Sawlogs and Veneer logs in Rough
	38.92

	44034901
	Teak Wood in Rough
	40290.70

	44034909
	Others
	11799.89

	44039100
	Oak Wood in Rough
	110.30

	44039200
	Beech Wood in Rough
	244.25

	44039901
	Andaman Padauk (Pterocarpus dalbergioide)
	3347.19

	44039902
	Bonsom (Phoebe goalparensis)
	406.02

	44039903
	Gurgan (Dipterocarpus alatus)
	5609.34

	44039912
	Sal (Shorea robusta)
	29.20

	44039913
	Sandal Wood (Santalum album)
	10.06

	44039929
	Other
	122953.67

	44069000
	Other Wooden Sleeper
	208.16

	44071001
	Douglas Fir (Psudotsuga menziesie)
	26.47

	44071002
	Pine (Pinus spp)
	21.75

	44071009
	Other Coniferous Wood Articles
	163.06

	44079200
	Sawn/Chipped Wood of Beech
	170.51

	44079901
	Sawn/Chipped Wood of Birch (Betula spp)
	128.03

	44079902
	Sawn/Chipped Wood of Willow
	295.73

	44079909
	Others
	262.80

	TOTAL*
	5,77,354


* Includes substantial import of plywood, building materials, cork, wood pulp, paper and printed material based on tropical/coniferous wood

Source: Forestry Statistics India
. 

Imports are mostly from Malaysia and Myanmar but with an increasing component from Africa. A 23% drop to 1.9 million m3 in India’s 2004 imports was mainly due to a decline in reported trade with Indonesia, because of Indonesia’s restrictions on exports. The shift toward African timber is also partly because of growing restrictions on Asian log exports. Also, the dependence on tropical timber is changing, with not only India but also Malaysia and the Philippines now sourcing substantial quantities of timber imports from non-tropical areas. Table 3.6 lists the major suppliers of timber to India
.

Table 3.6: India’s Major Timber Suppliers

	SL. NO.
	EXPORTER COUNTRY
	QUANTITY

(m3, 2003)

	1.
	Malaysia
	15,49,357

	2.
	Myanmar
	3,40,797

	3.
	Nigeria
	99,677

	4.
	Cote d’Ivoire
	95,939

	5.
	Gabon
	65,110

	6.
	Guyana
	26,369

	7.
	Indonesia
	7,309

	TOTAL
	24,48,365*


* Includes minor imports from non-regular suppliers 

Source: ITTO
. 

India’s tropical plywood production, based largely on imported tropical logs, is also rising rapidly. India’s production soared 23% in 2002 to 1.6 million m3 overtaking Brazil and Japan. It surged a further 10% to almost 1.8 million m3 in 2003 and remained at this level in 2004. India is now the fourth largest tropical plywood producer in the world. Also, India, Indonesia and Thailand are the only significant wood pulp producing countries in the ITTO club. India produced 1.7 million m3of wood pulp in 2003. Whereas Indonesia’s pulp industry is based on fast-growing plantations as well as tropical hardwoods from natural forests and pulp imports, Indian paper and pulp makers have to depend largely on timber imports
.




3.5. 
Domestic Market Outlook

· It is fairly obvious that imports cannot be relied on to feed India’s enormous domestic demand of industrial timber and small timber. Production forestry on a large scale is the only answer.

· Illegal felling and timber smuggling continue to remain a concern for the Forest Department and society in general.
. 

3.6. 
International Outlook

· In addition to losing share of the domestic market to alternative materials such as metal alloys, the Indian timber industry risks becoming uncompetitive in value-added exports.

· Certain Asian countries are beginning to dominate the value-added exports market. In fact, they are expected to become large producers and major exporters of tropical plywood in the near future. These countries are also aggressively targeting Japanese and European markets for timber products. 

· There is a strong interest in certified wood in several Asian producer countries. For instance, representatives of a Chinese company visited Sao Paulo, Brazil, seeking new suppliers of certified wood. The move was motivated by requirements of European home-improvement clients demanding certified wood.
· Active policy changes have been effected by several Asian governments. In some East Asian countries, the ailing forestry-based industries got a boost, with the government promising to increase the logging quota in order to enhance the local industry’s production capacity and help create jobs.
. 
4. PRODUCTION FORESTRY IN INDIA

4.1. 
Definitions

In the context of the current study, production forestry may be understood to be the raising of block plantations on private lands, leased forest lands or leased community lands with the following purposes:

a) supply of timber as raw material to wood-based industry, and

b) supply of fuelwood/small timber for mitigation of the huge demand-supply gap in energy needs in rural areas.

The size or the ownership pattern of the land in question may vary. 

It may be useful to consider the following additional definitions (and explanatory notes) by Food and Agriculture Organization (FAO)
, Rome for a better understanding of production forestry. 

4.1.1. Forest 

Land spanning more than 0.5 hectares (ha) with trees higher than 5 metres (m) and a canopy cover of more than 10 percent, or trees able to reach these thresholds in situ. It does not include land that is predominantly under agricultural or urban land use.

Explanatory notes: 

a) Forest is determined both by the presence of trees and the absence of other predominant land uses. The trees should be able to reach a minimum height of 5 m in situ. Areas under reforestation that have not yet reached but are expected to reach a canopy cover of 10 percent and a tree height of 5 m are included, as are temporarily unstocked areas, resulting from human intervention or natural causes, which are expected to regenerate. 

b) Includes areas with bamboo and palms provided that the criteria of height and canopy cover are met. 

c) Includes forest roads, firebreaks and other small open areas; forest in national parks, nature reserves and other protected areas such as those of specific scientific, historical, cultural or spiritual interest. 

d) Includes windbreaks, shelterbelts and corridors of trees with an area of more than 0.5 ha and width of more than 20 m. 

e) Includes plantations primarily used for forestry or protection purposes, such as rubber-wood plantations and cork oak stands. 

f) Excludes tree stands in agricultural production systems, for example in fruit plantations and agroforestry systems. The term also excludes trees in urban parks and gardens.

4.1.2. Other wooded land 

Land not classified as Forest, spanning more than 0.5 ha; with trees higher than 5 m and a canopy cover of 5-10 percent, or trees able to reach these thresholds in situ; or with a combined cover of shrubs, bushes and trees above 10 percent. It does not include land that is predominantly under agricultural or urban land use.

4.1.3. Production 

Forest/Other wooded land designated for production and extraction of forest goods, including both wood and non-wood forest products.

4.1.4. Production Forest

Forest actually designated for production of forest goods i.e. where the extraction of forest products, usually wood and fibre, are the predominant management objective. It includes both wood and non wood forest products. 

4.1.5. Productive plantation 

Forest/Other wooded land of introduced species and in some cases native species, established through planting or seeding mainly for production of wood or non wood goods.

Explanatory notes:
a) Includes all stands of introduced species established for production of wood or non-wood goods. 

b) May include areas of native species characterized by few species, straight tree lines and/or even-aged stands. 

The second set of definitions are borrowed from common technical parlance, with special reference to what is in vogue in entities in the wood-based industry, such as paper mills. 

4.1.6. Farm Forestry

The practice of raising trees as crop, to primarily harvest and sell the timber without reference to the size of the holding(s).

4.1.7. Agroforestry 

The practice of growing timber along with pure agricultural food and cash crop species and/or horticultural species   

Finally, terms such as industrial plantations (with connotations similar to the first definition in this section) and tree farming (tallying with definition 4.1.6 above) are also to be found in the literature in this domain.

4.2. 
History of plantation resources in India

Plantation resources have been generated and maintained in India over the ages. Emperor Ashoka (273-232 BC) is known to have had trees planted along long stretches of main roads in his vast empire. Emperor Shivaji (1630-1680) is reported to have encouraged plantation forestry within his empire. Sher Khan (1472-1545), who asserted his independence from the Mughal Emperor Humayun and built and ruled over a large empire, is known to have formally converted an old imperial highway spanning almost the entire north of the Indian sub-continent into the Grand Trunk Road and had large stretches of the roadsides planted with trees.
The earliest plantation of the colonial era in India is reported to be of a native species, teak (Tectona grandis), planted in 1840 in Nilambur, Kerala. Regular planting, mainly of teak, began in 1865 in many of the teak-growing central and southern provinces. 

In 1910, Eucalyptus spp. was introduced in the Nilgiri Hills of the present Tamil Nadu. Planting of other native species was accelerated after the taungya system was introduced in 1911. These plantations, however, did not cover an extensive area until 1950
. 

Planned afforestation for soil conservation, industrial wood, fuelwood and fodder started in the late 1950s. The total plantation area to the end of 1972 was about 2.1 Mha. Establishment of plantations remained confined mostly to forest reserves until 1979
. 

The plantation boom occurred when the social forestry projects (SFM Programmes) were launched in many states along with several other afforestation projects carried out with the assistance of external donors. The annual planting rate increased to about 1 Mha during 1980-1985. Most plantations have since then been established outside forest reserves in wastelands owned by the government or on community or private farmers’ land. 

Plantation forestry received further impetus when a National Wasteland Development Board was created in 1985. The annual rate of planting increased to 1.8 Mha during 1985-1990. The area of plantations established during 1980-1990 was estimated by converting seedlings planted/distributed by a notional equivalence of 2,000 seedlings to one hectare. 

Records of plantations established since 1991 are maintained for planted area and distributed seedlings separately, by the National Afforestation and Eco-development Board (NAEB) created in 1992 at the Union Ministry of Environment and Forests. The annual rate of planting since 1990 has been ranging between 1.4 to 1.6 Mha
. 

India has sizeable plantation areas of non-forest species. The total area to 1997 was about 15.3 Mha, of which rubber (Hevea brasiliensis) occupied 1.2x10-2 Mha and bamboo and cashew (Anacardium spp.) occupied 0.4 Mha and 0.1 Mha respectively
. 

Summaries of trends in plantations in India are also available from other sources. Fig. 4.1. shows one such estimate.

Fig. 4.1. Tree Plantation Trends in India
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4.2.1. Species composition

A large variety of species are planted in the varied agro-climatic zones. However, detailed information about the composition of species in plantations is lacking. Acacia spp., Eucalyptus spp. and Tectona grandis occupy the greatest areas in the plantations. 

Eucalyptus globulus, E. grandis and E. tereticornis are most common species, while among the Acacias, Acacia auriculiformis, A. catechu, A. mearnsii, A. nilotica and A. tortalis are common. Other commonly planted broadleaves are Albizia spp., Azadirachta indica, Casuarina equisetifolia, Dalbergia sissoo, Gmelina arborea, Populus spp. Prosopis spp., Shorea robusta and Terminalia spp. Survival rates of species differ and sal (Shorea robusta) is known for seedling dying-back disease.

Among conifers, Cedrus deodara and Pinus roxburghii occupy a major area. Pinus patula and P. caribaea have been planted to a limited extent
. 

4.2.2. 
Growth and yield

Wood production from forest plantations at the national or sub-national level is not available. It is reported that productivity from plantations in general is quite low. For example, mean annual increment (MAI) for teak at the average rotation age of 58 years varies between 0.6 to 7 m3/ha/yr with a mean of 2.5 m3/ha/yr in Kerala, one of the major teak producing states. This recorded productivity may differ from real productivity  since smalltimber and fuelwood removal from forests is not taken into account. Productivity levels of some plantations, mainly of eucalyptus and poplar, raised by farmers under private ownership, is better
. 

Yield of selected species is as below
: 
Dalbergia sissoo
Rotation (years): 30 to 40
Mean annual increment m3/ha/yr: 4 to 6 
Eucalyptus spp.
Rotation (years): 10 to 20
Mean annual increment m3/ha/yr: 8 to 12 
Gmelina arborea
Rotation (years): 30 to 40
Mean annual increment m3/ha/yr: 10 to 15 
Acacia nilotica
Rotation (years): 20 to 25
Mean annual increment m3/ha/yr: 3 to 4 
Populus spp.
Rotation (years): 8 to 10
Mean annual increment m3/ha/yr: 20 to 25 

4.3. 
Land Use and Availability
India’s biomass demands may be met through afforestation and reforestation coupled with sustainable plantation forestry management practices. Large potential exists for afforestation in private lands, such as farm fallow lands and marginal croplands
. This section contains information on forestland, wastelands and land use patterns. 

Table 4.1: Forest Cover in India

	Class
	Area (km2)
	Percent of
 Geographic Area

	Very Dense Forest
	51,285
	1.56

	Moderately Dense Forest
	339,279
	10.32

	Open Forest
	287,769
	8.76

	Total Forest Cover*
	678,333
	20.64

	Scrub
	40,269
	1.23

	Non-forest**
	2,568,661
	78.13

	Total Geographic Area
	3,287,263
	100.00


*   Includes 4,461 km2 under mangroves (0.14% of country’s geographic area)
**  Excludes scrubs and includes water bodies
Source: State of Forest Report (2003).

Table 4.2: Wastelands of India
	Class
	Area (km2)
	Percent of Geographic Area*

	Gullied and/or Ravinous Land
	20553.35
	0.65

	Land with/without Scrub
	194014.29
	6.13

	Waterlogged and Marshy Land
	16568.45
	0.52

	Land Affected by Salinity/Alkalinity-Coastal/Inland
	20477.38
	0.65

	Shifting Cultivation Area
	35142.20
	1.11

	Under-utilised/degraded notified forest land
	140652.31
	4.44

	Degraded pastures/grazing land
	25978.91
	0.82

	Degraded land under plantation crop
	5828.09
	0.18

	Sands – Inland/coastal
	50021.65
	1.58

	Mining/Industrial Wastelands
	1252.13
	0.04

	Barren rocky/stony waste/sheet rock Area
	64584.77
	2.04

	Steep sloping area
	7656.29
	0.24

	Snow covered and/or glacial area
	55788.49
	1.76


* Excludes more than 1.2 Lakh Sq Km not mapped in J&K State

Source: Wasteland Atlas of India (2000). Quoted in Forestry Statistics India (2001).

Tables 4.3. and 4.4. show the patterns of ownership and designated functions of wooded lands and forests in India. 

Table 4.3. Ownership of Forest Land in India

	Categories
	Area (1000 hectares)

	
	Forest
	Other wooded land

	
	1990
	2000
	1990
	2000

	Private ownership
	1,256
	1,066
	116
	75

	Public ownership
	62,683
	66,488
	5,778
	4,656

	Other ownership
	0
	0
	0
	0

	Total
	63,939
	67,554
	5,894
	4,731


Source: FAO, Global Forest Resources Assessment (2005).


Table 4.4. Designated Functions of Forest Land in India

	Categories/designated function
	Area (1000 hectares)

	
	Primary function
	Total area with function

	
	1990
	2000
	2005
	1990
	2000
	2005

	Forest

	Production
	16,260
	14,678
	14,336
	41,160
	43,278
	43,036

	Protection of soil and water
	10,000
	10,000
	10,000
	63,939
	67,554
	67,701

	Conservation of biodiversity
	12,740
	14,322
	14,664
	47,640
	52,922
	53,364

	Social services
	
	
	
	63,939
	67,554
	67,701

	Multiple purpose
	24,939
	28,554
	28,701
	NA
	NA
	NA

	No or unknown function
	
	
	
	NA*
	NA
	NA

	Total forest
	63,939
	67,554
	67,701
	NA
	NA
	NA

	Other wooded land

	Production
	1,499
	1,028
	870
	3,718
	2,922
	2,557

	Protection of soil and water
	922
	700
	607
	5,894
	4,732
	4,110

	Conservation of biodiversity
	1,260
	1,078
	936
	4,401
	3,672
	3,230

	Social services
	
	
	
	5,894
	4,732
	4,110

	Multiple purpose
	2,213
	1,926
	1,697
	NA
	NA
	NA

	No or unknown function
	
	
	
	NA
	NA
	NA

	Total other wooded land
	5,894
	4,732
	4,110
	NA
	NA
	NA


* Not Applicable

Source: FAO, Global Forest Resources Assessment (2005).

Several estimates and projections of land use patterns in India exist. Some estimates consider all degraded land in India potentially available for forestry activities, as they are unsuitable for crop production.
 These estimates also combine private sector studies with government estimates to generate a comprehensive account of land availability in India.
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The Planning Commission refers to several approaches at estimation of culturable wastelands in India. Fig. 4.3 below gives a breakup of the 264 Mha of land (out of the total of 304 Mha of recorded land in India) identified by the Commission as culturable
.
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Other estimates of area availability also exist, such as that shown in Fig. 4.4.below. It may be noted that whereas area under shifting cultivation has been included in total area available for production forestry, the same may not be available in reality. Hence the figure for total land availability may come down to 62.8 Mha.
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More detailed projections also exist that specify the extent of inputs required to meet plantation forestry targets. Table 4.5 below shows one such projection. Area projections were based on demand for industrial wood, sawnwood and fuelwood by 2015
. The total quantities of fuelwood, industrial wood and sawnwood were divided by the mean annual national biomass increment of the forestry activities to obtain area requirements. Also, planting activities were assumed to start in 2000 and continue in phases till 2030. The model again suggests area requirements for regeneration in open/degraded forests (11.1 Mha, in annual phases of 0.4 Mha) and forest protection through halting forest conversion of 0.3 Mha annually (8.49 Mha, in annual phases of 0.3 Mha) 
. 

Table 4.5: Area Required to be Dedicated to meet Biomass Requirements

Area to be dedicated to meet the biomass demands as of 2015

             Short Rotation Forestry                                                              3.63 Mha

             Long Rotation Forestry                                                              6.66 Mha

Annual area to be planted (to meet total area dedicated targets)
             Short Rotation Forestry                                                              0.12 Mha

             Long Rotation Forestry                                                               0.22 Mha

Source: Ravindranath et al. (2001)

4.4. 
Present Outlook 

In the absence of a robust industrial plantation movement, several types of relations between woodbased industry and the farmer community are seen to have evolved:

· Supply of free or subsidized seedlings

· Bank loan schemes

· Leasing or share cropping schemes 

· R&D and commercial sale of improved clonal planting stock

In the early 1990s, many private companies started teak plantations by raising funds from public sources. They promised very attractive rate of return. Their calculation was based on the assumption of high volume per tree on a 20-year rotation, which was found unrealistic and wrong. The plantation sites were mostly degraded and less productive and the planting material was also not of genetically superior quality. On scrutiny of accounts of some planting companies by the Securities and Exchange Board of India (SEBI), it was found that the companies depended on the fresh investors and not on interim returns of teak plantations to honor the commitment of earlier investors. The companies also could not prove their claims of high productivity, as a result most of the companies were closed down during late 1998. The total area brought under teak plantation by them was around 5,000 ha.

4.5. 
Factors Affecting Growth of Production Forestry

Several factors constrain the growth of production forestry in India:

· High cost of credit and lack of access to credit

· Long gestation period, particularly for long-rotation forestry

· Absence of market institutions

· Regulations on planting, harvesting, and transportation of trees

· Import of timber, pulp, and paper

· Lack of high yielding genetic planting material and silviculture practices

· Absence of forestry extension services to farmers

· External funding largely to forest department, not for farmers or plantation companies

· No foreign direct investment in forestry     

The disaggregation of production forestry sector is possibly also reflected in surveys and assessment figures thereof. Only the annual statistics on plantations done under different schemes and the cumulative plantation areas since 1951 are available. Monitoring and inventory of plantations is inadequate and as a result the actual area of existing plantations is uncertain. 


Plantations established after 1985 constitute more than 70 percent of the total. Part of the annual plantation target (35 to 40 percent), particularly after 1985, is achieved by the distribution of seedlings. 


Since 1992, NAEB had started survival assessments of first-year plantations in limited areas (about 10 %), but the results of the assessment are not used to correct the area figures reported.

5. PRODUCTION FORESTRY AND CARBON SEQUESTRATION

5.1
Rationale for Carbon Sequestration

Climate change (generally alluding to global warming) refers to the variation in the climate of the Earth due to various factors such as variation in solar radiation, the Earth’s orbit and greenhouse gas concentrations. Of these factors, increasing concentrations of greenhouse gases (predominantly carbon dioxide, CO2) is attributed to anthropogenic activities. The carbon reservoir (carbon dioxide sink or CO2 sink) is increasing in size, and the global carbon stock is projected to increase by a net 290 Gt (Gt = thousand million tonnes) due to CO2 increases, climate change and vegetation redistribution
. 

Carbon sequestration describes the processes that remove the carbon from the biosphere. The IPCC concluded that the 'cumulative amount of carbon that could potentially be conserved and sequestered over the period 1995-2050 by slowing deforestation (138 million ha) and promoting natural forest regeneration in the tropics (217 million ha), combined with the implementation of a global forestation programme (345 million ha of plantations and agroforests) would be about 60-87 GtC, equivalent to 12-15 percent of the projected cumulative fossil fuel and deforestation emissions over the same period'
. Many other ways have been suggested to mitigate the increase of carbon in the atmosphere. Land use, Land-use Change and Forestry (LULUCF) and agriculture sequester carbon in forests and agricultural lands. The other option is to decrease emissions of CO2 and other Greenhouse Gases (GHGs) by substituting fossil fuels with biomass substitutes. While this would be a better way to control CO2 emissions, forestation is a tool for bringing about a net reduction in atmospheric carbon levels
.

The forests in India are under tremendous pressure due to population growth and industrial development. The removals from the forests are predominantly for fuelwood (75%) and to a smaller level for small timber (25%). Given that, 70% of a tree is timber and only 30% is made of branches (that is used as fuelwood), the increasing fuelwood removals are leading to degradation of the forests.
5.2
Current Status of Carbon Sequestered in Indian Forests

The forestry sector has the potential to sequester carbon in addition to sustain its carbon. The total carbon pool of forests is assessed from estimates of biomass from growing stock of forest stratum. IPCC
 prescribes a default value of 0.95 as the conversion and expansion factor to convert volume (in cubic metres) to biomass (expressed as tonnes of dry matter). IPCC
 also prescribes a factor 0.45 for converting the biomass into carbon content. Other researchers have used similar values, e.g., Chaturvedi
 assumed the factor to be 0.48 and Bhadwal and Singh
 assumed the factor to be 0.5.

The major grouping of Indian forests (based on climate) are: 

1. tropical

2. montane subtropical

3. montane temperate

4. alpine

These are subdivided into 16 sub-types based on Champion and Seth
 classification. Of these sub-types, majority of the area is under tropical moist deciduous and tropical dry deciduous forests. The total forest cover of India has been around 64 Mha since the 1980s
 (FSI, 1999). Dhadwal and Nayak
 (As cited in Lal and Singh
) estimated the total carbon pool of Indian forests to be 1994 million tonnes (Mt) for the year 1985. Ravindranath and Somashekhar
 estimated the total carbon pool for Indian forests to be 4179 Mt for the year 1986. In a more recent research study, Lal and Singh
 estimated the total carbon pool for Indian forests for the year 1995 to be 2027 Mt. 

Table 5.1 Estimates of total forestry carbon pool in India

	Year
	Total forest carbon pool
	Source

	1985
	1994 Mt
	Dhadwal and Nayak (1993)

	1986
	4179 Mt
	Ravindranath and Somashekhar (1995)

	1995
	2027 Mt
	Lal and Singh (2000)


Dense natural forests are better stores of carbon than open natural forests. A study of natural forests of Madhya Pradesh by Pande
 estimated the total carbon pool in standing crop as 363 Mt for dense forests and 80 Mt for open forests. Open forests, therefore, have a potential to sequester more carbon.

It is also to be noted that the annual productivity of Indian forests have been reported to increase from 0.7 m3 /ha in 1985
 to 1.37 m3 /ha in 1995
.

5.3
Estimates of future carbon sequestration

Prasad et al.
 have modeled the land use changes and forestry data of India from 1997 to 1999 and suggested that Indian forests would be a potential sink for 0.94 Gt of carbon over a period of time, with an increase in dense forest area of about 76 Mha and decrease of about 3 Mha and 5 Mha in open and scrub forests, if similar land use changes that occurred during 1997-1999 would continue. The study bases its observations on final outcomes on the land use patterns (and changes therein) observed between 1997 and 1999. The authors use stochastic modeling techniques to determine relationships between land usage and magnitude of carbon stored in forests and soils. They extend the model to map net carbon flux between the land and the atmosphere. An entire series of studies on methods for examining the future consequences of changes in land usage and carbon flux patterns are also referred to and evaluated as sources of suggested carbon mitigation strategy options.

A study by Bhadwal and Singh
 uses the Land Use and Carbon Sequestration (LUCS) model with software developed at the World Resources Institute, Washington, DC, USA. Indian agriculture and forest statistics were systematically integrated with geographic and demographic data. Three distinct scenarios – business as usual, conservation and plantation forestry were considered. It was estimated that under plantation forestry, 7 billion tonnes of carbon will be sequestered during 2000-2050.

In an earlier study by Ravindranath et al.
, a sustainable forestry scenario and a commercial forestry scenario were developed with the aim of meeting the biomass demands through plantation forestry and conserving the forests. Comparison of the commercial forestry scenario over the baseline scenario (in the period 2000-2012) estimated that an additional carbon stock of 78 x 106 Mg C would be sequestered apart from meeting all the incremental biomass demands (estimated for 2000-2015).

5.4 
Economics of Production Forestry

In the study mentioned above, Ravindranath et al.
 considered the cost-effectiveness of four potential forestry activities to meet the biomass demand of the country. These activities were:

1) short-rotation forestry (afforestation to meet the fuelwood and industrial wood requirements),

2) long-rotation forestry (afforestation to meet the structural (sawnwood) requirements),

3) forest regeneration (reforestation to regenerate and reclaim the degraded forest lands through protection and promotion of forest succession), and 

4) forest protection (to conserve the biomass of natural forest by halting deforestation).

The mitigation potential on a per-hectare basis for the period 2000-2030 was lowest for short-rotation forestry (at 25 Mg C/ha) and highest for forest protection (at 176 Mg C/ha). The life cycle cost of mitigation was lowest for forest protection (USD 0.39 /Mg C) followed by forest regeneration (USD 0.99 /Mg C), long-rotation forestry (USD 11.69 /Mg C), and short-rotation forestry (USD 18.8 /Mg C).

5.5
Status of Production Forestry in India

The area under plantation in India has been growing over the past decades. The rate of afforestation in India was 1.67 Mha/yr during the 1980s and 2 Mha/yr in the 1990s
. Agroforestry also has the potential to store carbon and remove CO2 through enhanced growth of trees and shrubs and has been demonstrated as a promising mechanism of carbon sequestration in India
. Carbon sequestration in Indian agroforests varies from 20 tC /ha/yr in Uttar Pradesh
 to a carbon pool of 23-47 tC/ha/yr in tree-bearing arid agroecosystems of Rajasthan
. The average sequestration potential of agroforestry has been estimated to be 25 tC/ha/yr over 96 million ha of land in the country
.

With the aim to sequester carbon rapidly, it is best to grow fast-growing species with shorter rotation periods. In India, the choice of species for plantations is dictated by market demand for eucalyptus and poplar poles. Other fast growing species are Albizia, Cassia siamea, Leucaena leucocephala, Casuarina equistifolia, and Dalbergia sissoo.

Afforestation in India is generally carried out under the social forestry programme. This includes growing trees on community commons, public or government owned land and avenue plantations. Farm forestry that includes raising plantations of eucalyptus, casuarina, teak and other commercial species on farmland, or on bunds is considered agro-forestry
. 

Eucalyptus species and Acacia auriculiformis are grown under the reforestation programmes that included the following two categories of plantations
:

1. plantations on village commons and degraded forest land that were carried out to meet the biomass need, such as for fuel and small timber.

2. farm forestry on farmers' own land to meet industrial demand 

In India, plantations can also be categorized as:

1. short rotation plantation forestry (species such as Eucalyptus, Acacia auriculiformis and Casuarina equisetifolia), and

2. hardwood plantations (species such as Tectona and Pinus).

Broadly speaking, the major plantation species are poplar and eucalyptus in north India, subabool in central India, and eucalyptus, Acacia auriculoformis and rubberwood in south India.
The productivity of forest plantations under the national afforestation programme is significantly higher compared to natural forests. A national level study of forest plantations in India estimated the mean anuual productivity (of woody biomass) to be 3.2 tonnes per hectare per year (t/ha/yr)
, 
. There are a few location-specific studies on productivity of forest plantations and the range of productivities recorded vary from 1.2 to 8.2 t/ha/yr, with the national mean productivity of about 3.1 t/ha/yr
. This variation is not surprising since the case studies were location-specific and ranged from farm forestry in semi-arid regions to plantations on degraded forest lands in heavy rainfall zone. It productivities could range from 2-5 t/ha/yr in semi-arid regions and 5-10 t/ha/yr in sub-humid regions
. One should also note that the productivity of any forest plantation would depend on the age of the trees.

While the species choice and productivity is largely determined by factors such as climate and soil, the productivity can be potentially increased by improvement in genetic stock, application of fertilizers and irrigation. A preliminary estimate of potential productivities by Ravindranath and Hall
 places it in a range of 20-35 t/ha/yr.

The total carbon flux of Indian forests can be calculated based on the total carbon uptake and emissions into the atmosphere. For the year 1986, Ravindranath et al.
 estimated the total carbon emissions from forests to be 64 Mt and the total carbon uptake to be 69 Mt. They have estimated that carbon uptake from the area brought under tree plantation and the existing forest under forest succession will offset the gross carbon emission in the country, and projections for the year 2011 show large potential for net sequestration of carbon.

6. POLICIES IN INDIA ON PRODUCTION FORESTRY

6.1 
National Agricultural Policy

6.1.1.
National Commission on Agriculture, 1976 

National Commission on Agriculture (NCA) recommended a change over from the conservation-oriented forestry to more dynamic programme of production forestry.  According to the Commission, production of industrial wood would have to be the main reason for the existence of forests and should be project-oriented and economically feasible.

The NCA recommended against leasing forestlands to industry and instead wanted government to allocate them forest raw material through enhancing commercial forestry. For the purpose of commercial forestry, it further recommended that out of 64 million hectare (Mha) of forest lands available in India at that time 48 Mha should be brought under production forestry and remaining 16 Mha for biological diversity.

6.2
National Forest Policy (NFP)

6.2.1
National Forest Policy, 1952

NFP, 1952
 acknowledged the need for sustained supply of timber and other forest produce to meet the developmental need of various industries. The policymakers had two major objectives in mind while framing NFP 1952. First to ensure that forests were preserved and managed on a sustainable basis, and second to use them for meeting national interest as a source of timber. Since both these objectives somewhat opposed each other, NFP came up with a concept of ‘treelands’. It identified the scope for involving state governments as well as various other institutions, such as, Defence, Rail​ways, Public Works Departments, Universities and Colleges, Boards, Municipalities and other local authorities, associations and institutions in the process by converting the land at their disposal into treelands

To ensure that the needs of forest-based industries are met without putting undue pressure on forests the need to substitute tree-species of commercial importance in place of inferior tree–species was advocated. The policy also mentioned involving both the industries and individuals in a bigger manner and emphasized on considering commercial and industrial interests for establishing closer contacts and bonding between Forest Research Institutes and industries utilizing timber and forest products.  

6.2.2
Forest Conservation Act, 1980

The Act
 put a ban on the de-reservation of forests or use of forestland for non-forest purpose. The Act of 1980, consequently, brought the subject of forests from state list to concurrent list enabling the parliament of India to look into the matter of forests. After the Act, no state government could use forestland for non-forest purposes without prior endorsement by the central government. This put up a check not only on the conversion of forests but also brought to halt the fragmentation of the remaining forests. This ensured that a local party could not take the decision of diverting the forests for taking up any political mileage. The centre acted as an independent agency, to which the state governments and their decisions were answerable.

6.2.3 
National Forest Policy, 1988

The NFP, 1988
 looked upon forests not as a source of raw material for commercial purposes, but primarily for conserving soil, water and biodiversity besides meeting subsistence requirements of the local people. The policy clearly mentioned that the economic utilities coming from the forests would be secondary to this prime aim.

The NFP 1988 shifted the official focus from fuelwood and timber to the management of forests primarily for their services. It made it imperative to ensure that the forests are not only conserved but also their cover and productivity is increased so as to meet the demand of goods and services coming from forests. The policy, while addressing the production forestry programme, expressed its concern in plugging the increasing demand-supply gap of fuelwood and meeting the national needs. But it explicitly mentioned that no such activity should result in any sort of clear felling of already existing natural forests. It expressed the desire that such programmes should help the country meet with its objective of achieving one-third forest cover. 

The policy put a thrust on meeting two important concerns of utilizing the wastelands and increasing tree cover by promoting major forestry programmes. To reduce the pressure on forests, it also aimed at promoting substitution of wood besides encouraging better and efficient utilization of forest produce. Since land plays an important role in taking up plantations, it advocated that a slight modification in land laws should be taken up so that the process becomes smooth for the investors. At the same time, it maintained that any sort of leasing should be in coherence with the existing land ceiling act. 

The policy discouraged the earlier trend of meeting raw material requirements of forest-based industry by operating on natural forests. It directed these industries to meet their requirements by establishing a direct relationship with individuals who had the capacity to do so. The industry was encouraged to chip in by contributing its resources and expertise at various levels during the total project duration. 

The policy also gives more importance to native species over the exotic species. It discourages the use of exotic species without prior scientific trials to establish that there are no adverse effect on the environment.  

6.2.4
National Forestry Action Programme, India (NFAP), 1999 

The NFAP
 aimed to prepare an action plan for next 20 years, in conformity with NFP 1988. It is a comprehensive strategic plan to address the issue underlying the major problems of the forestry sector and to reverse the process of degradation for sustainable development of forests. 

The consumption of fuel-wood in India was reported to be about five times higher than what could be sustainably removed from forests
. Further, a large tract of forestland was claimed (nearly 4.3 Mha) for undertaking industrialization and developing infrastructure necessary for meeting the development goals of the nation. The NFAP aimed at meeting the requirements of forest based industries without compromising the conservation and protection of natural forests.

The basic purpose of NFAP was to establish direct linkage between the NFP and the National Five-Year Plans (FYP). In the past, a comprehensive and constant programme structure for forestry was found missing. Every plan had its own programme structure. So it was difficult to find linkages and establish trends. Although plans had specified objectives and programmes, the main activity under most of them was tree planting.

NFAP recognized the capability of plantations to help conserve the natural forests by providing an alternative source for forest products. The Programme was also optimistic regarding the capability of plantations to earn foreign exchange, besides meeting the domestic requirements of the country. The Programme admitted that despite the policy addressing direct relationship between industry and farmers, the government did not adequately support private initiatives. It raised concern on the inability of the government to provide these initiatives with relevant research, extension, technological packages, input delivery, and market information or credit facilities. It felt and remarked that it was imperative to encourage small operators, keep them interested in sustainable forestry development and understand their needs adequately.  

NFAP suggested looking at these plantations as a means of raw material for industries or for meeting energy requirements. It intended to conserve and rehabilitate 31 Mha of degraded forests (less than 40% crown density) in addition to bringing 29 Mha of non-forest land under plantations. It advocated the use of different strategies for both these targets. The problem of degraded forests was to be tackled by involving local communities, especially the areas near villages through Joint Forest Management (JFM). For non-forest land, market-oriented massive tree plantation drive involving multiple agencies was proposed.

The NFAP came up with a strategic approach to meet its objectives. The approach had five interrelated ‘strategic areas’ which formed the very basis of the Programme. These approaches were:

· Protect existing forest resources

· Improve forest productivity

· Reduce total demand

· Strengthen policy and institutional framework

· Expand forest area 

The state governments while preparing the State Forestry Action Programmes (SFAPs) incorporated all planned activities as part of these activities.The NFAP recommended that for the sustainability of forests, the productivity of forest plantations was to be increased at least 3 to 5 cubic meter per ha per year (m3/ha/yr) by promoting regeneration and enrichment of plantations. Plantations to be carried out on all categories of wastelands were also suggested. Keeping in mind the fuelwood requirements of the country, emphasis was paid on taking up plantations of fuelwood species on non-forest wasteland. Strengthening the institutions for people's participation in protection and development of degraded and fringe forests was emphasized. 

Regarding the financing part of the programme, the sources of funds were grouped under four broad categories, namely, domestic public financing, domestic private financing, external public financing, and external private financing.

6.3
National Environment Policy

6.3.1
National Environment Policy (NEP), 2004

NEP
 emphasized the need to develop a strategy to meet the goal of raising the forest cover of the nation to 33% by 2012. It promoted the involvement of non-forestry sector as well. For increasing the forest and tree cover of the nation, multiple stakeholder partnerships have been recognized where each stakeholder would have his role clearly defined.

For achieving the aforesaid target of 33% forest cover, the NEP 2004 suggested that the afforestation activities should be taken up on degraded land, wastelands as well as private land holdings. Key elements of the strategy would include: (i) implementation of multi-stakeholder partnerships involving the Forest Department, local communities, and investors, with clearly defined obligations and entitlements for each partner, following good governance principles, to derive environmental, livelihood, and financial benefits; and (ii) rationalization of restrictions on cultivation of forest species outside notified forests, to enable farmers to undertake social and farm forestry where their returns are more favourable than cropping. The policy called for development of a strategy to achieve the targets set for the eleventh five-year plan. 

The problem of climate change and its underlying causes in global warming and increased usage of GHGs has been addressed in the Policy. It identifies deforestation in the country as one of the reasons for climate change expresses concern that India and other developing nations would be affected the most by climate change. The current level of emission in India is substantially lower than that of the developed nations; however, India’s economic growth could result in an increase in GHG emission. However, government policies favouring renewable energy and afforestation projects as well as the growth of less energy intensive service sectors would result in a decrease in the level of emissions. 

6.4
Planning Commission Reports

6.4.1
Report on Leasing of Degraded Forest Lands, 1999

The Report
 was of the view that the degraded forestland should not be leased out to private entrepreneurs. In accordance with NFP 1988, it recommended that industries needing forest raw material should establish contact with farmers. The government would lease land to Forest Development Corporation (FDC) who, in turn, would enter into proper MoU with the user agency without leasing the land to them, as per the GOI guidelines of 1994. This MOU would give the user agency the right to undertake afforestation and take a fixed percentage of forest produce at the time of harvesting.
The Report recommended leasing barren land far away from habitations, available in plots of 1000 ha or more, and of no use to the villagers. These are desert or ravine or saline lands, which require huge investment before they can be made productive. The Report gives reference of Investment Promotion Scheme of Ministry of Rural Development, Government of India wherein such enterprises would be entitled to 25% subsidy on their capital investment. This means that the land needed for production purposes could be mobilized for meeting the demand of industry provided the industry is ready to put in huge investment besides following the guidelines. The report estimated that 33 Mha of degraded non-forest lands and 27 Mha of degraded forests (a total of 60 Mha) would be available for tree growing.

The Report also addresses the issue of difference between barren and degraded lands. Uncultivated public land was classified under these two categories. Barren land were defined as having forest/tree cover less than 10% whereas degraded land were classified as having forest/tree cover between 10 to 40%.

6.4.2
Greening India for Livelihood Security and Sustainable Development, 2001

Greening India Programme
 proposes to cover 43 Mha degraded land (15 Mha of degraded forestland, 10 Mha of degraded irrigated land, and 18 Mha of degraded rainfed land). It recognises that there exist numerous problems that make the implementation of agroforestry programs difficult:

· Cumbersome legislation with respect to tree felling, wood transportation and processing.

· Lack of market information and infrastructure

· Dearth of appropriate agroforestry models

· Absence of economic security and incentives for tree growers

· Lack of extension training and demonstration

· Non-availability of quality planting material

· Unfavourable Import and Export policy

The Report highlighted the lessons learnt from the farm forestry programme:

· Tree planting should not be undertaken in uncultivable lands, but in cultivated-field and homesteads.

· All wastelands, non-forest areas and degraded forestlands should be brought under silvi-pastoral system with suitable species for fuel and fodder production. This can be addressed through JFM.

· Coastal land through afforestation, ravines and sand dune area for land reclamation, area under mining leases, waterlogged areas can be targeted for converting into forested land. 

6.4.3
Five-Year Plans

Forestry has also been covered from the first five-year plan, though it remains neglected most of the time in the planning process. Of the total fund allocated to various sectors, funds for forestry in India hovered around 1% only. The expenditure on forestry sector has increased substantially since sixth five-year plan in accordance with the increase in afforestation activities undertaken to meet the desired targets. The sixth five-year plan coincided with the FCA 1980. So the increase in spending on forestry sector can be attributed to a shift in governmental policies. In the fifth plan, the spending was a meagre Rs.107.28 crore, which increased to Rs.15964.06 crore at the end of ninth five-year plan. The area afforested under the same time period has increased from 12.21 hectares to 80.50 hectares. The comparison shows that the spending has increased at a much higher rate than the afforested area. The area afforested under seventh, eight and ninth year plan has been almost same, but the spending has almost tripled in same time period. This shows that growing trees alone will not make these afforestation activities successful. Proper care and maintenance of the area afforested needs higher allocation of money. In fact, money spent in ninth five-year plan was close to 90% of what had been spent till date in the country on these activities. This sends positive signals regarding finance to the project proponents and implementers about the success of afforestation.

6.4.4
Tenth Five-Year Plan (2002-2007)

The current five-year plan
 targets to increase the forest/tree cover to 25%. It agrees that no strategy would be successful unless and until the basic needs are met. Recognizing the role played by JFM in regeneration of degraded forests, the plan recommends taking further steps in identifying its strengths and weaknesses, so that the area under implementation can be increased. Raising concern on high imports of round timber and other forest produce, it expresses a desire for reversing this trend. This could be achieved by utilizing community land, degraded forests or private farmlands of the country. Implementing the same would mean removal of government subsidies, regulation of tariff on imports and other such policy modifications, which will make the plantation activities more desirable among farmers and village communities. Promotion of technology, credit support, developing marketing infrastructure and providing extension and training to interested farmers has also been recommended. Policy recommendations for tackling the problems related to constraint of felling, transportation and selling of forest produce which act as disincentive for growing trees are also suggested. This asks for creating a favourable policy environment, which promotes positive interaction among various stakeholders. 

Keeping up with the challenges facing the society, plan proposes to utilize the wastelands and degraded lands for taking up CDM projects. This would help in utilizing the wastelands besides generating additional incentives for taking up plantations. Emphasis has been put on growing species such as Jatropha curcas and Pongamia pinnata, which also grow naturally and can be utilized for generating bio-diesel, although success of these schemes are yet to be fully realized.. These plantations are cost-effective and easily replicable. To take up the afforestation activities more seriously all programmes have been merged under a single scheme called ‘National Afforestation Programme (NAP)’. It is being operated through Forest Development Agencies (FDAs). Similarly, another programme named National Action Programme to Combat Desertification under UN Convention to Combat Desertification (UNCCD) has been taken up by MoEF. A 20 years’ comprehensive NAP to combat desertification in the country was prepared with the following objectives:

· Community based approach to development,

· Activities to improve the quality of life of the local communities,

· Raising awareness,

· Drought management preparedness and mitigation,

· R&D initiatives and interventions which are locally suited,

· Strengthening self-governance leading to empowerment of local communities.

For the Tenth Five-Year Plan, it has been proposed to initiate activities that include, among others, assessment and mapping of land degradation, drought monitoring and early warning system groups, drought preparedness contingency plans, and on-farm research activities for development of indigenous technology, etc. 

. Envisaging the threat to the natural resources due to growing demand of raw material,, the Plan proposes to take up plantation, which would reduce pressure on the natural forests and reverse the negative impact of deforestation while meeting the increasing demand. The Plan proposes to encourage agro-forestry by promoting technology, extension, and training, credit support, marketing infrastructure, etc., and providing a policy environment, which assures the farmers of a remunerative price. It also proposes to removes the constraints of felling, transport and marketing of forest produce from private holdings in different States and to formulate a common guideline for this purpose.
The current mean annual increment (MAI) of forest plantations varies from about 2 m3/ha/year for valuable timber species to about 5-8 m3/ha/year for eucalyptus and other fast growing species. Generally, MAI is around 10 m3/ha/year in good quality plantations in various countries. This poor performance of forest plantation remains a great concern in the area of policy decisions. The Plan suggests measures including appropriate site selection, site-species matching, planting of elite clones, proper maintenance and protection, timely tending, thinning, irrigation, application of manures and pesticides, etc. for improving the productivity of plantations. For improving the utilization of plantation, the plan identifies Indian Plywood Industries Research and Training Institute (IPIRTI) to be actively involved. IPIRTI can also help develop programmes that will not only fulfill the demand, but also provide with more wood substitutes. 

6.5
Policies Governing Foreign Trade in Forestry Produce

Timber price in India has been increasing at the rate of 15% per year, making import of timber more attractive, and the current import policy allows duty free import of timber and pulp. In order to help wood-based industries meet their requirements, the government removed the trade barriers and liberalized the import of timber on Open General License (OGL). For industries, it was a welcome step and had an additional benefit of growth of industries in the coastal belt. This policy change led to increased import of timber. However, the produce from the imported timber is sold mainly in domestic market and there is practically no export of products against import. Export is less than one tenth of import. India’s foreign exchange reserve as well as interest of tree growers has been put under an unwanted pressure. It created a sense of insecurity among tree growers of the country who now had to be satisfied with a smaller share of the market, as global players offered attractive deals to capture a bigger share of the growing market. Despite tough competition from the forestry sector and importing agencies, farmers are still supplying 50 per cent of wood supplies from their holdings
. The importance and potential of agroforestry and several other such models has not been realized. 

The acceptance of timber from plantations as raw material in wood based industries has opened new avenues for these farmers. However, to give a boost to tree growing activity as a means for import substitution, certain policy initiatives were felt necessary and were recommended.

· To impose heavy import duty on such wood products, which are/can be produced within the country to meet domestic needs.

· Enhance R&D efforts to manufacture quality products from plantation grown wood and other renewable fibres for import substitution.

· Export of wood and natural fibre based products promoted through incentives and simplification of procedure.

· Evolution and implementation of minimum mandatory material and product standards.

· Mechanism for collection and dissemination of information regarding import, export, prices and trade of timber needs to be developed.

The import of various wood-based commodities has been quite high than the exports both in terms of quantity and money involved. Though the exports have increased a bit compared to import in year 1999-00 over 1998-99, huge gap still remains. Besides, the farmers would find it difficult to make a financial comeback to take up this activity again if their initial investment does not return enough profit. Moreover, import of wood reduces the option of generating additional employment opportunities in the country, which would be easily taken up by the low-income class. 

A general reason cited for this import has been to reduce pressure on forests. Production forestry, farm forestry, agroforestry, if utilized to their hilt can do away with this import, which as of now puts a burden of Rs. 8,000 crores annually
. Moreover, this would also help achieve the goal of one-third forest cover. Now the industries are also interested in taking up these activities by building relationship with farmers. The north-western part of the country took these efforts on a large scale, and massive plantations of eucalyptus and poplar were raised. However, a lack of organized market along with government policies, which make the process of harvesting trees and their transportation cumbersome, did not allow this effort to get the optimum revenues. Wood import under Open General License (OGL) made the proposition of importing wood raw material more attractive. Generally, this imported wood comes from natural forests outside the country. In many cases, the harvesting procedure is unsustainable. In a way, these steps save Indian forests at the cost of forests in other wood-exporting countries. 

In today’s scenario of climate change, a phenomenon occurring at one place can have complex implications at far off distances as well. So the problem gets transferred instead of getting solved. So the solution lies in raising more trees within the country. This will provide incentive for local farmers and a disincentive for those countries indulging in these unsustainable activities by taking benefit of imperfect market conditions. 

7.4 Financing Schemes

Institutional funding is very important in areas where a farmer-industry relationship is to be established. In order to promote the afforestation activities, the central government has been spending money through the five-year plans. Schemes such as Investment Promotional Scheme have been instrumental in initiating and promoting production forestry throughout the nation, though not as successfully as they were initially conceived.

The experience in the last two decades show that institutional funding has been minimal in forestry programmes. These are some important reasons:

· Dearth of technical and economic data on different farm forestry models. This limits the ability of banks to evaluate bank ability of various farm forestry projects.

· Producers and banks often find the associated risk unacceptable. There are no insurance system to guard against the loss to producers and banks arising from various natural calamities.

· The lending banks do not have adequate capability to assist in formulation and appraisal of projects for farm forestry.

7.6.1 Investment Promotional Scheme

The Scheme was launched in the year 1994-95 in order to stimulate involvement of the corporate sector/financial institutions, etc. to pool in resources for development of non-forest wastelands. The principal objectives of the scheme were: 

1. To facilitate/attract/channelize/mobilize resources from financial institutions, banks, corporate bodies including user industries and other entrepreneurs for development of wastelands in non-forest areas belonging to Central and State Governments, panchayats, village communities, private farmers, etc. 

2. To promote group of farmers belonging to different categories, namely, large, small, marginal & SCs/STs for bringing wastelands under productive use. 

3. To facilitate production and flow of additional biomass including farm-forestry products used as raw material inputs for different types of industries. 

4. To facilitate employment generation through land development and other allied land based and related activities including plantations. 

The Scheme was restructured to make it broad-based and circulated to all the states and other concerned in August 1998. Under this Scheme, Central Promotional Subsidy was limited to Rs. 25 lakhs or 25% of the project cost for on-farm development activities, whichever was less, subject to condition that the promoter’s contribution in the project shall not be less than 25% of the project cost. The projects promoted by the Scheduled Commercial Banks (SCBs), Regional Rural Banks, Land Development Banks and Cooperative Banks were eligible for promotional grant/subsidy under the Scheme. Under the Scheme, 41 projects covering an area of 1435 ha with a total cost of Rs.16.88 crores (firmed up by the bank) and subsidy of Rs. 1.09 crores have been sanctioned up to March, 2004. Because of slow progress, the Scheme was discontinued in 2003-04. 

6.6.2
Tax Deductions

Tax deduction is an important financial incentive for production forestry. The Government of India announced tax deduction to companies for carrying out projects of softwood plantation on degraded non-forest land
.
6.7
Land Lease and Land Ceiling Acts

6.7.1
Land Ceiling Acts

In India, land falls under state list and is governed by the acts passed by states after independence. Accordingly there is no uniform binding on the land holdings by individuals in various part of the country. Records in the country indicate disparity and inequality in distribution of land. Large number of cultivators owning relatively less land, while big landowners, smaller in number owning larger acreage of land. It leads to disparities in the incomes in the rural areas. In view of this, our leaders in the earlier days thought of undertaking land reform measures. 

The ceiling on land holdings was intended to meet the land needs of the landless, reduce inequalities in land ownership so that it may lead to development of co-operative rural economy, and enlarge self-employment in owned land as distinguished from subletting and tenant cultivation. 

The ceiling legislations were initiated in many parts of the country in the late 50s and early 60s. Jammu and Kashmir was the first state in the country to pass an act. West Bengal and then Himachal Pradesh followed suit. Maharashtra passed this Act in 1961. However, the progress of ceiling legislation was disappointing till 1972. It was found that only about 23 lakh acres of land was declared surplus. Of this, about 13 lakh acres were redistributed. In Bihar, Karnataka, Orissa and Rajasthan, no land was declared surplus. It was mainly due to partitioning of land or benami transfers. Therefore, new guidelines were suggested and accordingly, 17 states amended the ceiling legislations. The range of ceiling varied from state to state .

6.7.2
Leasing of non-forest wastelands

Non-forest wastelands distant from villages usually lie barren, and are available in large chunks. In the past, some state governments have offered barren lands, such as desert lands of Rajasthan and saline lands of U.P. and Gujarat, on lease to industry, but the response has been lukewarm. The scheme by the Rajasthan government was initiated in 1990-91, wherein a minimum of 2000 acres was offered on a long-term lease, whereas the scheme in U.P. was initiated in 1979, but given up after a few years for want of proposals.

The Gujarat government since 1994 is offering land upto 2000 acres for reclamation, but there has been no positive response from forest based industry. Under this policy non-cultivable wasteland including sandy and saline land can be granted to NRI companies, co-operative societies, Indian industrial houses, public limited companies and other persons for developing the land or plantation. So far only one industry has come forward and has been granted 316 acres for plantation. Similar facilities for granting leases to industry beyond ceiling limits exist in Tamil Nadu. Therefore, the complaint of industry that it is being denied the opportunity to rehabilitate wastelands or that land ceiling laws are a barrier to raising plantations is unfounded. States like Rajasthan, Gujarat, and Madhya Pradesh where most wastelands are located have adequate provisions in their laws to grant exemptions from ceiling in deserving cases. It has been recommended that private entrepreneurs need to consider reclaiming barren non-forest lands remote from habitations through modern technology
.

One-time sale of quality seedlings by the industry to farmers has worked best in India. It is a simple and quick process with no risk or need to follow up. The requirement of land to raise such seedlings is a small one and does not need government help. The combined sale of three companies
 is about 5.75 million seedlings per annum helping the companies to raise revenue of Rs. 72 million per annum. The figure is likely to increase in the future. The success has led to mushrooming of smaller nurseries selling seeds and seedlings, and they may be covering more than 26,000 ha per year with improved clones, mostly of eucalyptus and poplar. Industry is thus making substantial contribution to the production of wood on non-forest lands.

6.7.3
Leasing of Degraded Forest Lands

Degraded forestlands may have a low tree density, but satisfy the fuelwood, fodder and livelihood needs of many poor people, thus they are a vital source of living for the poor
,
. Alienation of forests will, therefore, result in hardships and oppression for the local communities who have historically depended on such lands for meeting their basic needs.
The claim of the industry over forestlands is, therefore, against the interest of farmers and forest dwellers
.

6.8
International Agreements 

6.8.1
Kyoto Protocol

The Kyoto Protocol was adopted at the Conference of Parties (CoP) of the United Nations Framework Convention on Climate Change (UNFCCC) at Kyoto in 1997, wherein, the developed countries along with some countries falling under category of Economies In Transition (EITs) categorized as Annex- I countries, were required to reduce their emission to less than 5% of 1990 level by the year 2012.

Carbon sequestration is considered as one of the important strategies under Kyoto protocol, through sink enhancement. The Kyoto Protocol potentially offers an opportunity for capital investment and technology transfer for commercial forestry, under the afforestation/reforestation activities of the Clean Development Mechanism (CDM). 

Carbon sequestration through sink enhancement by way of growing more trees is one of the cost-effective modes of achieving this objective
. Industrialized countries are allowed to buy carbon credits developed by carbon sequestration projects through Land-Use, Land-Use Change and Forestry (LULUCF) options in developing countries. Under the Kyoto Protocol, Annex I countries need to invest under LULUCF activities while determining their net GHG emissions under allowed allowances
. 

It gives the industries, targeted for emitting GHGs the flexibility to continue using fossil fuels for some time, which will act as a buffer in the process of switching over to more efficient energy source, if they invest in sequestering carbon
. It would help to achieve the goal of sustainable development throughout the world by bringing investment from developed world to developing countries. CDM projects in India could also lead to a large positive impact on programmes aimed at forest conservation and regeneration, reclamation of degraded land and socio-economic developemnt of rural communities in addition to global environmental benefits
. 

The investment by developed countries would enhance the rate of afforestation/reforestation and other additional activities to meet the biomass needs and reclaim degraded and wastelands in the country
. Now this is being looked upon as a major benefit with market instruments favouring the active involvement of industry in the mechanism. The potential of India is quite high for CDM related projects. Although it is not mandatory for Indian industries to meet any sort of targets under Kyoto, they still prefer to favour this phenomenon as it strengthens their claim over wastelands of the country.

6.9
Barriers to Production Forestry in India

Though the expenditure on afforestation by the government in its five-year plans is increasing, still various on-ground problems continue to remain unsolved. There are several reasons, which continue to make adoption of production forestry by Indian farmers and entrepreneurs difficult. 

Difference in the land ceiling limits in different states needs a mention. The size of land to be held under a single person is different in different states, because land falls under state list. This calls for taking into consideration size of land in each state separately. This makes the case for taking up production forestry on a commercial level a bit difficult.

Financing plays the next important role. Industries are generally interested in financing the leasing of land and other activities for taking up production activities for meeting their raw material requirement by forming direct links with farmers. Schemes such as Investment Promotional Scheme were launched with all good intentions, but failed primarily because of slow progress being made by the financed projects. Forestry, being a long-gestation activity, needs huge investment and failure of such schemes makes the potential financers wary of forestry projects.

The current policies in India favour import of wood for meeting the wood requirements. Exports remain banned. This clearly marks that there is a great need to increase our production forestry if dependence on other countries is to be reduced. As of now, due to policies favouring the import of wood, our market is open to outsiders. Due to increase in the number of competitors, the profit to small investors is bound to be less. The prime reason is that there are no economies of scale. Instead of importing wood from other countries, the government should facilitate involving local communities and big farmers to take up commercial forestry. This will generate additional employment opportunities besides providing financial incentives for tree growing activities.

The present developments; however, display a ray of hope. India currently is the biggest market for generating Certified Emission Reductions (CERs). The Government of India has set up a National Designated Authority (NDA) to take up CDM projects developed in the country. Technologies for forestry projects are being developed and a few projects have already been approved under CDM.

It still remains to be seen how successful these schemes would be. With the demand for raw material expected to increase as a result of growing consumerism and globalization, efforts need to be taken to ensure the success of these schemes. If the response and concern of government is something to go by, then the success of these schemes is very much possible, provided various stakeholders are involved. 


7. NEXT STEPS

While this literature review has been exhaustive, there is still a large scope to get information from literature available with various government organizations such as the Ministries of Central and State Governments, State Forest Departments, FSI, ICFRE and ICFRE institutions as well as industry organizations. In addition to collecting primary data on plantations, we need to carry out a detailed study of the earlier studies on demand and supply of fuelwood and timber. Understanding the assumptions used in those disparate studies would help us in formulating present day assumptions for estimating the demand of fuelwood and timber. On the supply side, we need to carry out a wood utilization survey to estimate the supply of fuelwood and timber in the country. This would also feed into the study of timber imports that would be carried out as part of this project.
Regarding growing timber in farmer’s own land, we need to better understand why that option works or does not work for the purpose of production forestry. To do that, we would be meeting with forest-based industry such as Wimco, Ballarpur and ITC, the companies, which have taken up plantation activities in the past and or at present. Some of the plantations have been successful while some others have not quite succeeded in their intent. We will bee studying the reasons for success and/or failure, and would then write case studies based on our interaction with the industry and the farmers.

In addition, prevailing policy constraints for promotion of production forestry will be poised against the recent enthusiasm of the Indian Government to take up CDM activities in the forestry sector We will be reviewing the initiatives and studies taken up by ICFRE and various CDM project developers in the forestry sector.
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1950to2000

		

														Not available for cultivation						Other uncultivated land excluding fallow land

				Year				Geogra-		Reporting		Forests		Area		Barren		Total		Perma-		Land under		cultur-		Total

								phical		area for				under		and		(col.5+		nent		Misc. tree		able		Col 8+

								Area		land				non-		uncul-		col.6)		pastures		crops &		waste		9+10

										utilisation				agricul-		turable				& other		groves (not		land

										statistics				tural		land				grazing		incl. in net

										(col.4+7+				uses						lands		area sown)

										11+14+15)

				(1)				(2)		(3)		(4)		(5)		(6)		(7)		(8)		(9)		(10)		(11)

				1950-51				328726		284315		40482		9357		38160		49741		6675		19828		22943		40071

				1951-52						287827		48889		12690		37484		49662		8592		7881		23929		39579

				1952-53						290787		51154		12321		37420		48301		8634		7757		23680		39793

				1953-54						291901		51079		13283		36379		48396		10881		5800		22898		38895

				1954-55						291378		50431		13784		34517		47368		11218		5770		22805		39246

				1955-56						291917		51343		13921		34475		47337		11473		5885		21537		39520

				1956-57						292179		51391		13981		33387		47455		12186		5784		21276		39265

				1957-58						293435		52178		14105		33232		48333		12831		6087		20602		38960

				1958-59						293667		51406		14300		33155		50751		13090		6000		20175		37637

				1959-60						297254		54021		14899		33434		50716		13679		5818		19463		37214

				1960-61						298458		54052		14840		35911		50275		13966		4459		19212		36570

				1961-62						299151		54189		14795		35921		50081		14082		4500		18632		36625

				1962-63						304977		60538		15111		35164		50237		14104		4558		17908		36222

				1963-64						305169		60692		15270		34811		49497		14594		4378		17653		35851

				1964-65						305252		60351		15442		34795		47516		14743		4113		17366		34706

				1965-66						305535		61543		15170		34327		47304		14810		4076		16965		33999

				1966-67						305487		63458		15357		32159		47239		14017		4018		16671		33258

				1967-68						306120		64217		15474		31830		46179		13795		3969		16235		33159

				1968-69						305885		64790		15648		31591		44639		13316		3878		16064		35060

				1969-70						303896		63980		15868		30311		44968		12992		4379		15788		34700

				1970-71						303758		63917		16478		28161		42479		13261		4299		17500		34570

				1971-72						304141		63771		16972		27996		42016		12960		4284		17456		33985

				1972-73						303992		65430		16658		25821		41537		12707		4531		17332		33659

				1973-74						304093		65729		16799		25217		40238		12781		4138		17066		33965

				1974-75						304141		65878		18377		23160		41356		12856		3771		17032		33634

				1975-76						304329		66699		18660		21578		39266		12592		3630		17743		33227

				1976-77						304680		67159		19834		21522		39344		12532		3628		17474		33055

				1977-78						304179		67138		19047		20219		39699		12353		3691		17183		32303

				1978-79						304681		67465		19201		20143		39618		12136		3627		17292		32328

				1979-80						304130		67501		19543		20156		39696		12118		3527		16658		32197

				1980-81						304159		67473		19656		19962		39944		11974		3610		16744		31907

				1981-82						304272		67422		19686		20010		40586		12007		3715		16475		31246

				1982-83						304084		67386		19914		20030		40765		11870		3655		16382		31352

				1983-84						304180		66670		20340		20246		40721		11842		3720		15684		31064

				1984-85						304338		66415		20551		20214		41043		11806		3661		15885		31018

				1985-86						304698		67067		20631		20090		41280		11783		3563		15718		30762

				1986-87						305009		66875		20879		20164		41215		11838		3632		15548		30206

				1987-88						304837		66936		21168		20112		40957		11723		3509		15530		30209

				1988-89						304826		66944		21299		19916		40476		11525		3514		15167		30217

				1989-90						304878		67406		21258		19699		40735		11304		3803		15102		30054

				1990-91						304862		67805		21087		19389		40912		11404		3818		14995		29402

				1991-92						304900		67866		21465		19270		40926		11299		3761		14994		29076

				1992-93						304845		67984		21870		19042		41019		11074		3755		14573		29028

				1993-94		(p)				304864		68314		22213		18713		41371		10959		3708		14409		28643

				1994-95		(p)				304829		68603		22556		18463		41543		11034		3732		14262		28554

				1995-96		(p)				304875		68817		22362		19009		42136		11064		3481		14098		28542

				1996-97		(p)				304878		68750		22448		19095		42314.814		11040		3567		13947		28659.195

				1997-98		(p)				305786		69012		22695		19441		42407.437		11046		3616		13880		28486.338

				1998-99		(p)				306053		68980		22803		19512		42315		11127		3629		13904		28659

				1999-00		(p)		328726		306054		69024		22967		19440		42407		11040		3618		13828		28486

				(p)  :  Provisional
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										(col.4+7+				uses						lands		area sown)

										11+14+15)

				(1)				(2)		(3)		(4)		(5)		(6)		(7)		(8)		(9)		(10)		(11)

				1950-51				328726		284315		40482		9357		38160		47517		6675		19828		22943		49446

				1960-61						298458		54052		14840		35911		50751		13966		4459		19212		37637

				1970-71						303758		63917		16478		28161		44639		13261		4299		17500		35060

				1980-81						304159		67473		19656		19962		39618		11974		3610		16744		32328

				1990-91						304862		67805		21087		19389		40476		11404		3818		14995		30217

				1999-00		(p)		328726		306054		69024		22967		19440		42407.437		11040		3618		13828		28486.338

				(p)  :  Provisional
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								phical		area for				under		and		(col.5+		nent		Misc. tree		able		Col 8+
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										statistics				tural		land				grazing		incl. in net

										(col.4+7+				uses						lands		area sown)

										11+14+15)

				(1)				(2)		(3)		(4)		(5)		(6)		(7)		(8)		(9)		(10)		(11)

				1950-51				328726		284315		40482		9357		38160		47517		6675		19828		22943		49446

				1960-61						298458		54052		14840		35911		50751		13966		4459		19212		37637

				1970-71						303758		63917		16478		28161		44639		13261		4299		17500		35060

				1980-81						304159		67473		19656		19962		39618		11974		3610		16744		32328

				1990-91						304862		67805		21087		19389		40476		11404		3818		14995		30217

				1999-00		(p)		328726		306054		69024		22967		19440		42407.437		11040		3618		13828		28486.338

				(p)  :  Provisional

														Not available for cultivation						Other uncultivated land excluding fallow land

				Year				Geogra-		Reporting		Forests		Area		Barren		Total		Perma-		Land under		cultur-		Total

								phical		area for				under		and		(col.5+		nent		Misc. tree		able		Col 8+

								Area		land				non-		uncul-		col.6)		pastures		crops &		waste		9+10

										utilisation				agricul-		turable				& other		groves (not		land

										statistics				tural		land				grazing		incl. in net

										(col.4+7+				uses						lands		area sown)

										11+14+15)

				(1)				(2)		(3)		(4)		(5)		(6)		(7)		(8)		(9)		(10)		(11)

				1950-51				329		284		40		9		38		48		7		20		23		49

				1960-61				329		298		54		15		36		51		14		4		19		38

				1970-71				329		304		64		16		28		45		13		4		18		35

				1980-81				329		304		67		20		20		40		12		4		17		32

				1990-91				329		305		68		21		19		40		11		4		15		30

				1999-00		(p)		329		306		69		23		19		42		11		4		14		28

				(p)  :  Provisional						NOTE: All Area in Million Hectares
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				LAND CATEGORIES		%

				Scrubland		40.5

				Sandy Area		8.51

				Wasteland		10.44

				Unclassified Land		11.38

				Degraded Forest		24.86

				Shifting Cultivation		4.31
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