ECONOMICS OF FARM FORESTRY IN
KARNATAKA

Thesis submitted to the
BANGALORE UNIVERSITY
BANGALORE

FOR THE AWARD OF DEGREE OF

DOCTOR OF PHILOSOPHY
IN ECONOMICS

By
PUTTASWAMAIAH. S.

Under the supervision of
Dr. K. N. NINAN

7

).,
,

INSTITUTE FOR SOCIAL AND ECONOMIC CHANGE,
NAGARBHAVI, BANGALORE — 560072,

2001
“% AND N

A

e ~NOA
© ' [LANGALORE: i
\ VL

~ o A

% vw‘l'a(.ﬂ
S w




DECLARATION

I declare that the thesis entitted “ECONOMICS OF FARM
FORESTRY IN KARNATAKA" is the result of my own work carried out at
the Institute for Social and Economic Change, Bangalore, and that it has

not, either wholly or in part, been submitted for any other degree. Due

acknowledgement has been made whenever anything has been borrowed

from other sources.

Date: v/ 1¥/¢: ! (PUTTASWAMAIAH S)



ACKNOWLEDGEMENT

It is a great pleasure for me to write this acknowledgment as it gives me
an opportunity to thank many people who helped me to complete this research
work.

At the outset, I am most grateful and indebted to my Ph. D. Supervisor,
Dr. K. N. Ninan, Associate Professor, Ecological Economics Unit, Institute for
Social and Economic Change, Bangalore — 72, who through his efficient
guidance, thoughtful comments and constructive suggestions helped me in the
completion of this thesis. But for the efforts of my Supervisor it would not have
been possible to bring the thesis to the present shape.

I am grateful to the Director, Institute for Social and Economic Change for
awarding me a fellowship to pursue my Ph. D. work. Hereby I record my thanks
to Dr. Govinda Rao, Director, Institute for Social and Economic Change,
Bangalore, for his continuous encouragement to complete this thesis.

I am grateful to Prof. P. R. Panchamukhi, Director, Center for Multi-
Disciplinary Development Research, and Prof. Gopal K Kadekodi, Center for Multi-
Disciplinary Development Research, Dharwad for their kind support and
encouragement in completing my Ph. D. work.

I also express my sincere thanks to Prof. M. V. Srinivasa Gowda, Head,
Department of Economics, University of Agricultural Sciences, Bangalore, who
guided me towards research and helped me in several ways since the beginning
of my research work.

In the course of my research work I have benefited greatly from the
discussions I had with many distinguished professors. At first I am extremely
grateful to Prof. Gopal K. Kadekodi, Prof. Bisalaiah, Dr. M. ]J. Bhende and Dr.
Vivekananda who helped me to resolve the methodological problems at various
stages of my research work. They spared their valuable time for me whenever |
approached them with problems for which I owe my sincere thanks. The
discussions I had with Prof. Charles Perrings, Prof.M.V. Nadkarni, Prof. V. M.



Rao, Prof. Maria Saleth, Prof. M. R. Narayana, Prof. Hiremath, Mrs B.P. Vani, and
Dr. H. Basavaraj also have helped me in solving the methodological problems,
and I am thankful to all of them for their support and advice.

I record my sincere thanks to the Director, Madras School of Economics,
Chennai, for selecting me to participate in the Workshop conducted for Ph. D.
Scholars on Environmental Economics in 1999, which provided me an
opportunity to discuss on the methodological issues with distinguished professors
like Profs. Damodaran, Rabindranath Bhattacharya and Ramprasad Sengupta.

I am also grateful to Prof. Venkataramana, Department of Statistics,
Bangalore University, Bangalore for his guidance in finalising the sample design
and sample selection for the study.

I wish to express my thanks to Prof. Deshpande, Prof. B. Kamaiah, Dr. D.
Rajashekar, Dr. Venkata Reddy, Dr. Erappa, Dr. Shastri and Dr. Pasha for their
encouragement in the course of my work.

I am also thankful to Dr. R. G. Desai, Chairman, Department of
Economics, Bangalore University, Dr. Veerachamy, Dr. Rangaswamy, Dr.
Seethamma, Dr. Ramanjaneyulu, Dr. C. G. Krishnaswamy and other faculty of
the Department of Economics, Bangalore University, Bangalore for getting
registration at Bangalore University and for their constant encouragement and

support.
I wish to express my thanks to Mr. Annigeri, Mrs. Nayanatara and other

research and administrative (Mr. Hungund, Mr. Raichur) staff and the Deputy
Librarian (Mrs.Jayashree) at Centre for Multi-Disciplinary Development Research,
Dharwad for their help and encouragement.

I wish to thank all the officials of Directorate of Economics and Statistics,
Government of Karnataka, Forest Department and the officers at the taluk and
village panchayats offices in the study area who provided me the required
information at various stages of my Ph. D. work. I am also thankful to all the
respondent households of the study area for sparing their valuable time and

giving me the required information and data.



I also wish to thank my friends Chandra, Shekara, Giri, Basava, Suresha,
BKG, Biradar, Murthy, Subramani, Krishnegowda and Mitra who constantly
encouraged my work. At ISEC I am thankful to my friends Kannan, Gagan,
Bhanu, Amal, Deepti, Mini, Deepika, Sutapa, Vidya, Liza, Jeena, Jyotis and
Sharath for their encouragement.

My thanks are due to K. S. Narayana for editing the draft of my thesis and
Krishna Chandran and Satish for their help in computer related problems,
Lingaraju for preparing maps.

At the Institute, 1 am thankful to the Library staff particularly Kalyanappa,
Venkatesh, Rajanna and Karigowda for their ready help in my library work.

Last but not least I am highly indebted to my parents, brothers, brother-
in-law, sister, sister-in-laws, my doddappa, my mamas, Naveen, Teju and all my

relatives who continuously encouraged me in completing my Ph. D. work.

PUTTASWAMAIAH S



CONTENTS

Name Page No.
DECLARATION
CERTIFICATE
ACKNOWLEDGEMENT
LIST OF TABLES

LIST OF FIGURES

Chapter 1 INTRODUCTION 1-51
Chapter I1 PROFILE OF THE STUDY

REGION AND SAMPLE HOUSEHOLDS 52-86
Chapter 111 CROPPING PATTERN AND

EUCALYPTUS YIELDS 87-118
Chapter IV COST AND RETURNS FROM

EUCALYPTUS AND RAGI CULTIVATION 119 -145
Chapter V ECONOMIC VIABILITY OF

EUCALYPTUS 146 - 177
Chapter VI LABOUR USE AND INCOME 178 - 209
Chapter VII MARKETING AND PRICE

RECEIVED FOR EUCALYPTUS 210 - 240
Chapter VIII ENVIRONMENTAL ASPECTS OF

EUCALYPTUS CULTIVATION 241 - 254
Chapter IX SUMMARY AND CONCLUSIONS 255 - 280

APPENDIX 281 - 291

REFERENCES 292 - 301



Table 1.1:
Table 1.2:

Table 1.3:

Table 1.4:

Table 1.5:

Table 1.6:
Table 1.7:
Table 1.8:

Table 1.9:
Table 1.10:

Table 2.1:
Table 2.2:
Table 2.3:

Table 2.4:

Table 2.5:
Table 2.6:
Table 2.7:
Table 2.8:

Table 2.9:

Table 2.10:
Table 2.11:
Table 2.12:
Table 2.13:
Table 2.14:
Table 2.15:
Table 2.16:
Table 2.17:
Table 2.18:

Table 3.1:
Table 3.2:
Table 3.3:
Table 3.4:
Table 3.5:

List of Tables

Page No.
Area Afforested in India during different Plans 10
Area brought under the Externally aided Social
Forestry Projects in India Statewise 11
Progress of Farm Forestry programme in the
initial phase (early 1980s) 13
Regions-wise information on Farm Forestry
Programme in India 16
Economics of Tree Cultivation under the
Farm Forestry Programme 20
Farmers’ participation in farm forestry programme 23
Prices of Eucalyptus products in different states 27
Environmental Aspects in Eucalyptus cultivation
under the Farm Forestry Programme 30
Crop Losses due to Bund plantation of Eucalyptus 33
Kinds of Costs and Returns from Eucalyptus Cultivation 44
Agro-climatic Zones in Karnataka 53
Selected Socio-economic Indicators for Karnataka and India 55
Plantation Raised Under Social Forestry Programme in
Karnataka for the Period From 1983-84 to 1987-88 59
Additional Area under the Social Forestry Programme in
Karnataka 60
Area under Eucalyptus in Karnataka 01
District Wise Area under Eucalyptus in Karnataka 02
Economic indicators of the selected districts 65
Land use pattern in the districts under the study
during 1994-95 to 1996-97 67
Area under Eucalyptus in the Study Region 72
Information on the Sample Distribution selected for the study 72
Distribution of population in the sample households 74
Educational level of the sample farmers 75
Occupational pattern of the sample houscholds 76
Composition of sample households by caste and religion 77
Average land holding by the sample houscholds 78
Land holding pattern among the sample households 79
Distribution of assets among the sample houscholds 81
Household Income by Sources 83
Cropping pattern of sample farmers 88
Year of Adoption of Eucalyptus Cultivation by farmers 90
Density of eucalyptus plants by categories of farmers 91
Distribution of farmers by range of survival rate of cucalyptus 93
The distance maintained between eucalyptus trees 94



Table 3.6:
Table 3.7:

Table 3.8:
Table 3.9:

Table 3.10:

Table 3.11:
Table 3.12:
Table 3.13:
Table 3.14:

Table 3.15:

Table 4.1:
Table 4.2:
Table 4.3:
Table 4.4
Table 4.5:
Table 4.6:
Table 4.7:
Table 4.8:
Table 4.9:

Table 5.1:

Table 5.2:

Table 5.3:
Table 5.4:

Table 5.5:
Table 5.6;
Table 5.7:

Table 5.8:

Table 5.9:

Source of Eucalyptus plants planted by sample farmers
Responses of sample farmers regarding type of land
used for eucalyptus cultivation

Purpose and Crops grown before planting Eucalyptus
Motivational factors for cucalyptus cultivation —

All farmers taken together

Yield of eucalyptus among sample farmers

(by size groups and districts)

Results of Per Hectare Eucalyptus Production Functions
Correlation Matrix

Yield and Inputs in Eucalyptus cultivation across districts
Results of Per Hectare Eucalyptus Production Functions
with District Dummy

Yield Variability in Eucalyptus and Ragi

(Coefficient of Variation in per cent)

Cost of Eucalyptus Cultivation

Particulars of Cost Components in Eucalyptus cultivation
Operation wise (discounted) costs in Eucalyptus cultivation
Cost of Ragi Cultivation

Particulars of Costs in Ragi cultivation

Return from Eucalyptus Cultivation

Harvest-wise Returns from Eucalyptus

Returns from Ragi Cultivation

Comparison of Cost and Returns between Eucalyptus

and Ragi

NPV of eucalyptus cultivation according to the
Paid-out and Total Costs

B:C Ratio of eucalyptus cultivation according

to paid-out and imputed costs

Internal Rate of Return of eucalyptus cultivation

NPV of eucalyptus cultivation by accounting for
Opportunity cost of Ragi Production foregone

B:C Ratio of Eucalyptus Cultivation

Internal Rate of Return of Eucalyptus by accounting
for the Opportunity costs of Ragi Production foregone
NPV of Eucalyptus Cultivation (when Excluding and
Including Opportunity Cost in terms of Grazing
Benefits Foregone)

Benefit-Cost Ratios of Eucalyptus Cultivation Excluding
and Including the Opportunity Cost of Grazing
Benefits Foregone

Internal Rate of Return for Eucalyptus Excluding and
Including the Opportunity Cost in terms of Grazing
Benefits Foregone

96

98
99

102
105
110
11
112
114
115
124
126
129
130
132
134
136
139

142

148

150
151

155

158

161

165

167

168



Table 5.10:
Table 5.11:

Table 5.12:

Table 6.1:
Table 6.2:
Table 6.3:

Table 6.4:
Table 6.5:
Table 6.6:

Table 6.7:
Table 6.8:

Table 6.9:

Table 6.10:
Table 6.11:
Table 6.12:

Table 6.13:

Table 7.1:
Table 7.2:
Table 7.3:
Table 7.4:

Table 7.5:
Table 7.6:
Table 7.7:

Table 7.8:
Table 7.9:
Table 7.10:
Table 7.11:
Table 7.12:
Table 7.13:

NPV of Eucalyptus Cultivation by considering Total
Opportunity Costs

B:C Ratio of Eucalyptus Cultivation Excluding and
Including Total Opportunity Costs

Internal Rate of Return of Eucalyptus after
accounting for Total Opportunity cost

Particulars of labour use in Eucalyptus cultivation

Sex wise distribution of labour in Eucalyptus cultivation
Labour use by operations and sex-wise in Eucalyptus
cultivation — All Farmers together

Labour utilisation in Eucalyptus and Ragi cultivation
Average Labour Productivity in Eucalyptus cultivation
Regression Results Showing Relation Between Per
Hectare Labour Input and Yield of Eucalyptus
Utilisation of Labour released by Eucalyptus cultivation
Distribution of Income from Eucalyptus and other
agriculture and allied agricultural activities

Share of eucalyptus and other agricultural crop in
household income and per capita income

Farmers opinion about Eucalyptus as a source of income
Utilisation of income from eucalyptus for different activities
Farmers willingness to continue or expand eucalyptus
cultivation

Farmers willingness to continue or expand eucalyptus
cultivation

Marketed Quantity and on Farm Consumption of Eucalyptus
Marketed Surplus and On Farm Consumption of Ragi
Mode of Harvesting of Eucalyptus Crop

Selling of Eucalyptus trees by Farmers and the Market
Channels

Price Received by IFarmers for eucalyptus sales

Price received by farmers from different channels of market
Price of Eucalyptus in Malur Eucalyptus Market, Kolar
District

Price received for Ragi sales

Instability in the Price of Eucalyptus and Ragi

Farmers’ opinion about the price received for eucalyptus
Farmers’ awareness about the Price of Eucalyptus

Age of Eucalyptus trees when they were sold

Source and method of acquiring fuelwood

170

172

174

180
183

185
187
190

191
193

196

198
201
203

205

207

212
215
218

220
223
220

227
228
230
231
233
235
237



Table 8.1:

Table 8.2:

Table 8.3:
Table 8.4:

Table 8.5:

Table 8.6:
Table 8.7:

Table 8.8:
Table 8.9:

Return of nutrients in percentage through litter fall

of Eucalyptus Hybrid plantations of Jadegenahalli
(Bangalore Rural District)

Nutrient return through litter fall in one year in
Eucalyptus plantations

Uptake of primary nutrients by different agricultural crops
Nutritive requirements in P, K and Ca —- Comparison
of Eucalyptus globulus with agricultural crops

Effect of Eucalyptus on Soil Productivity as perceived
by the farmers

Water Consumption and Biomass production

Effect of Eucalyptus cultivation on ground water level
as perceived by farmers

Reasons for decline in the ground water level

Effect of Eucalyptus on nearby crops

243

243
244

244

246
247

249
250
252



Figure 2.1:

Figure 2.2:
Figure 2.3:
Figure 2.4:
Figure 2.5:
Figure 2.6:

Figure 7.1:
Figure 7.2:

List of Figures

Growth of Area under Social Forestry in Karnataka

Area under Eucalyptus in Karnataka

Selected Districts in Karnataka

Location of the Study Arca in Bangalore Rural District
Location of the Study Arca in Kolar District

Location of the Study Area in Tumkur District

Eucalyptus Market Network

Price of Eucalyptus in Karnataka

Page No.

60

62
64
09
70
71

217
228



CHAPTER1

INTRODUCTION



Chapter 1
INTRODUCTION

Social Forestry programme with components like farm forestry. extension
forestry and others was initiated in India since the cighties 1o meet the needs of local
rural communities for fuelwood. fodder. food and small timber., as well as regencrate
and improve the tree cover on degraded forest and common lands. Thereby. it secks
to reduce pressurc on surviving natural forests which are depleting fast due to
economic and demographic factors. as well as improve the natural resource base of
the ecologically fragile regions. It also sceks to regenerate and make productive use
of the country’s degraded and extensive wastelands estimated at over 129.5 nul.
hectares. Farm forestry programune was intended to induce farmers especially in the
cecologically fragiic and cconomically disadvantaged regions such as the and. semi-
arid and hill regions of the country to take up tree growing activities. This would
help the Tarmers to make better and optimuny use ol their lands, as well as carn
income by meceting the needs of rural and urban markets for fuchwood. bamboo,
pulpwood. small timber, cte. Although the terms social forestry and farm forestry
have been ambiguously used, the two are strictly speaking not the same. While farm
forestry has been promoted largely on commercial considerations and with profit
motive in view, the same is not the case with social forestry which has broader
social objectives in view, such as improving the tree cover on degraded forestlands
and village commons, making productive use of the country’s wastelands,
promoting soil and walter conservation and improving the landscape.

Tree growing activities are especially advocated for environmentally fragile

regions like dry and  semi - and regions, cte. on economic and cnvironmental
1



considerations. But most often land is not used according to its suitability. For
instance, irrespective of the inherent characteristics of soil. land has been used
mostly to produce food to meet the needs of an increasing population. Lands like
marginal lands. wastelands, arid and semi-arid lands are less suited for cultivation of
annual crops due to their less lavourable agro-climatic conditions. but cven these
lands are also put under annual crops. Morcover, with increased demand for food
and wood more area was brought under cultivation by felling trees and clearing
forests. This led to various economic and environmental problems like deforestation.
soil erosion. and scarcity of fuclwood and industrial timber. These problems can be
tackled by creating awareness about alternative uses of resources. ‘Tree growing can
be an alternative (o reduce the problems of the above said arcas, as it would be more
productive and profitable than growing annual crops. This alternative of large-scale
tree plantation can not only arrest the process of continuous deterioration in the
productive capacity of the marginal agricultural lands but also over time improve the
natural resource base of these regions. Social Forestry, and FFarm Forestry
programme assume significance in this context.

Trees play an important role in the development of agriculture by mixing soil
nutrients, increasing the fertility of soil. attracting rain bearing clouds, maintaining the
temperature on carth and helping the cconomy as a whole by providing food.
fuclwood, fodder. small timber. industrial timber and other services. Trees act as a
source of income to the rural people and also serve as a savings bank o larmers o
mecet contingencies. From an cconomic perspective benefits of trees can be categorised

as direct- local private benelits from fruit. fuclwood. construction wood. wooden



utensils, honey. wild fruits and medicinal herbs, where value are a function of their
immediate consumption: indirect-- local benefits {from nutrients (such as leaf litter and
soil from termite mound) which are transterred from woodlands to fickds and fodder
and browse for livestock grazing. where value is mainly derived from benefits which
arc used i agriculture and in livestock management; regional- semi-public benetits
from soil retention, stream [low regulation and recreation; global- public benefits from
carbon scequestration and the preservation of biodiversity (Bradly 1994). Apart from
cconomic benelits, trees are also beneficial from environmental point of view. It has.
for instance, been stated that cach day @ tree accepts 2352 kgs. of carbon dioxide from
40 cu. mts. of its surroundings and emits 1612 kgs. of hife-giving oxygen: ten modern
air conditioners may be less cffective than a tree in cooling down the surroundings: it
both sides of a road are hned with trees temperature on that road decreases by 3.1
degree centigrade: and also trees control noise pollution (Gupta and Mohan 1982).
Trees also protect against soil crosion (Current et al 1995),

With increase in population and demand for tood more arca has been brought
under cultivation by felling trees and clearing the forests. This has led to deforestation,
soil croston. and scarcity of fuclwood, industrial timber and other cconomic and
envirommental problems. Consequently. rural people are compelled to spend more time
tn collecting fuelwood and fodder which affeets their daily livelihood activities. And in
an agriculture-dominated cconomy optimum and cfficient utilisation of available land
is necessary for development. Available land may not be wholly suitable for cultivation
ol annual crops, some land being marginal or wasteland. Cultivation on such lands is

also not casy and profitable. Duc to their inherent characteristics such as low



availability of plant nutrients, poor status of organic matter and coarse texture these
lands are incapable of sustaining stable and dynamic culuvaton. For environmental
sustainability most, if not practically all expansion of cultivated arca would probably
impose greater environmental costs than food benefits (Goodland 1997). Besides.
transfer of marginal lands to cultivation will not serve the food requirement problem
because of croston and other constraints; istead 1t will result in loss of bio-diversity of
such lands. Erosion has become a major problem, as about 0.7 per cent of the world’s
total topsoil is lost annually. Thus, about 30 pereent of topsotl would be lost by 2050 A.
D. unless crosion is slowed or halted. During the last 40 years nearly one third of the
world’s arable land has been lost by crosion and continues o be lost at a rate of more
than 10 million hectares per year. This shows that there is little scope for expansion ol
agricultural arca as a whole, although there is considerable regional variety (Goodland
1997). Considering the benefits of trees and the problems of dry land arcas. agricultural
and land usc practices that increase the productivity of these resources and improves
the natural resource management in these arcas arc essential. Hence. this calls for
measures to usc these lands productively for development and solving other cco-related
problems.

These problems could be tackled by growing trees on environmentally fragile
areas. as it would be more productive and profitable. as noted carlier. This alternative
of large-scale trec plantation would not only arrest the process of continuous
dctcrioruﬁon in the productive capacity of marginal agricultural lands. but over time
would also improve the quality of such lands in particular and natural resource base

and ecosystem in general (Gupta and Mohan 1982). Trees can provide protection from



soil erosion gencrated by water and wind, thereby protecting future production
potential and preserving important watersheds that feed hydroelectric projects and
supply water for population centres (Current et al 1995). The World Development
Report (1990) citing the experience of Loess Plateau region in China notes that tree-
growing activity is one of the essentials to remove poverty and achicve sustainable use
and management of environmentally fragile regions. Considering these facts tree
plantation activitics such as Social Forestry and Farm Forestry acquire signilicance.
The Social Forestry Programme implemented in India from 1980 onwards aimed at
raising trees on various kinds of lands with different models of aftorestration. Farm
Forestry, a component of the Social Forestry Programme intended to involve farmers in
tree growing activity on farmlands. Relevance of these tree growing activities lies in
their contribution to rural cconamy in terms ol supplying products hike fuelwood.
fodder, small timber. cte. in addition to generating income and  employment
opportunities. as noted carlier. Besides. these activities also act as a major check to the
pressure on natural forests and improve tree cover on land which is essential in the
present circumstances of environmental degradation.

But. despite their importance and contribution trees were relatively neglected
for a long umc in the mainstream ot development, particularly in the context of
development ol semi-and regions, Also, until recently tree growing activity did not
attract farmers on a large scale due o the long-term nature ol investment and the
associated risks and uncertainty. Increased deforestation, depletion of resources and

the need to meet people’s demand for food. fuelwood, fodder and timber attracted



attention of policy makers in the report of the National Comnussion on Agriculture
(NCA) in 1976. Although much belore the scting-up of the NCA many people and
commissions' had suggested measures to meet the requirement of forest products,
they were not executed. Instead, the Government practiced production forestry for
economic benefits. Hence, deforestation and degradation of forests continued
resulting in acute shortage of fucl wood, fodder and industrial timber and aiso
generated adverse environmental ctfects.

It was against this background that the National Commission on Agriculture
(1976) advocated taking up Social and Farm Forestry Programme in the country by
involving people. IFarm forestry programme is defined as the practice of forestry
all its aspects on farm or village lands, generally integrated with other farm
operations and the programme aimed at planting trees on bunds and boundaries of
ficlds by farmers.

The NCA (1976) estimated the domestic requirement of wood in 1980 at
between 209 1o 211 million m* of which fuclwood constituted 184 million m* and
industrial wood 25 to 27 million m*. Hence it advocated implementing the Social
Forestry Programme and FFarm Forestry Progranime to raise trees. The Fuelhwvood
Study Committee also had estimated that to meet the demand for fuclwood it was
necessary to raise fuchvood plantations at the rate of 1.5 million hectares annually

and to distribute 800 million scedlings per year to the public (GOIL 1987). The

I 1873 Sie Beandis, the First [nspector General of Torests suggested formation of villoge Tarests” as ol and
lodder reserves’” Towards the end of the Tast continy P Voclcker i has report on “hinprovement of indian
Agrniculture” (1R93) cmphasised the creation of Toel and Todder reserves™ The Roval Commission on
Agriculture in India (1928) also advocated creation of village lorests and suggested establishiient of two paridled
divisions in the state torest department: one to be responsible for preservation of torests for clunatic and phiy sical
protection and also tor commercial production and the other division for minor forests, village swoodliands,
lodder and fuel plantations. In 1932 the Sceond Indian Forest Policy pave much emphasis 1o the forest

[



Citizens Fifth Report (CSE 1999) gives the fuclwood and industrial wood
requirement for the period of 1996 to 20060 AL D in India. Its projections show that
the total fuclwood consumption is expected to be around 240 million tons in 2000 A.
D. of which the rural requirement constitutes a large share. The projected industiial
wood requirement is 8§1.8 million tons by 2000 A. D, This large-scale demand
would increase the pressure on the existing forest resources. leading 1o further
degradation.

Morcover India possesses a large arca of wastelands which can be brought
under afforestation to meet both cconomic and ccological requirements of the arca.
Area under wastelands in India has been estimated at over 129.5 milhon hectares,
comprising about 93.6 million hectares of non-forest arca and 35.9 million hectares
of forest arca as. These extensive wastelands can be brought under tree cultivation
(Singh and Singh 1993). to protect the same from further deterioration, which
increases the significance of wee plantation activities. It was in this context that
social forestry. and its component farm forestry was taken up for implementation in
the country from 1980 onwards.

Notwithstanding its social or cconomic significance, farmers™ participation n
the farm forestry programme will largely depend upon the perceived cconomice and
other benelits from it. This necessitates a study of the cconomics ol tree crops raised
under farm forestry programme in comparison with other alternatives. The cost and
returns of tree crops vis-a-vis its competing crops. production, vield rates and

explanatory factors, fabour use. markceting and prices recetved. cte. are issues which

preservation and creation of village forests, by statmy that the country should aim at coverage of one- third ol the

total peographical arca under forests



nced a detailed probing. These and other related issucs are examined in this study,
taking cucalyptus, the predominant specie raised under farm forestry programme as
a case study.

Development of Social and Farm Forestry in India

‘The National Commission on Agriculture (NCA 1976) recommended  the
implementation of the Social Forestry Programme to raise trees on village lands and
forestlands by stressing its socio-cconomic importance in rural community as well as in
management of forest resources. 1t had been stated that by taking up the programmc of
raising trees on the village common lands, waste lands, farmer's own uncultivable and
marginal lands, along canal. road and rail side and in degraded forests close to
habitation it would be better for the rural economy and also help meet the requirement
of fuel wood, fodder and small timber for rural housing and agricultural nceds, fencing
materials, etc. It was also pronounced that this programme would remove a scrious
impediment in the practice of production torestry to meet the country's growing need
for industrial wood (NCA 1976). Following the recommendations of NCA, the
Gévermnent of India eﬁaclcd the Forest Conservation Act in 1980. The Act
empowers the Centre to impose a ban on felling of natural forests and conversion of
forest arcas lor non-forestry purposcs without its concurrence and also it gave a
boost for forest regencration operations by initiating massive afforestation activitics.
The Social Forestry Programme implemented various projects in 12 slates since
1980 (Scn et al 1993). The Social Forestry Programme also covered with funds
received from external funding agencies like the World Bank., USAID, DANIDA

and SIDA to take up afforestation activitics in many states.



The NCA defined the objectives of the Social Forestry Programme as being
the basic and economic needs of the community aimed at bettering the conditions of
living of people by providing (i) fuclwood to the rural areas and replacement of cow
dung; (ii) small timber, (iii) fodder, (iv) protection of agricultural fields against wind
and (v) recreational needs. Besides, Social Forestry programme was also seen as a
fillip to the rural income and an integral part of rural devclopment by re-orienting
land use pattern (NCALER).

According to the scope. the Social Forestry Programme includes:

1. Farm Forestry: planting of trees on bunds and boundaries of fields of farmers, to be
taken up by farmers taemsclves.

2. Extension Forestry: covers (a) mixed forestry on wastelands, panchayat lands,
village commons, (b) raising shelter belts in dry and arid regions, (¢) raising
plantation of different quick growing species on lands on the sides of roads, canal
banks and railway lincs.

3. Reforestation in Degraded Forests: to take up planting of trees to supply fuclwood
and small timber to villagers in adjoining villages.

4. Recreation Forestry: for meeting the recreational needs of urban population.

With these models the programme aimed at increasing tree cover on various
types of lands and to produce fuel wood, fodder and small timber required by rural
communities. Under the scheme of Social Forestry, including the Rural fuelwood
plantation programme initiated as a Centrally Sponsored Scheme during the Sixth Plan
period, 101 fuelwood deficit districts spread over all the States and three Union
Territories of Arunachal Pradesh, Delhi and Mizoram were taken up for tree plantation.
During 1982-83 the number of districts increased to 157 by envisaging raising
fuelwood plantation on an area of 2,60.000 hectares. Trees were planted on different

types of lands by both government and people through different models of afforestation
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depending on the agro-climatic features of the location. As a result, at the end of 1995-
96 an area of over 226.72 lakh hectares was brought under trec cover according to table
1.1. As could be seen from the table the afforestation activity has been progressing

well from the Sixth Plan onwards when Social Forestry programme was taken up for

Table 1.1: Area Afforested in India during different Plans

Aflorested area Cumulative total
Plan in lakh hectares
First Plan 0.52 0.52
Second Plan 3.11 3.63
Third Plan 5.83 9.46
Annual Plans (1966-69) 4.53 13.99
Fourth Plan 7.14 21.13
Fifth Plan 12.21 33.34
Annual Plan (1979-80) 2.22 35.56
Sixth Plan 46.50 82.00
Seventh Plan 88.80 170.92
1990-91 0.52 171.44
1991-92 10.16 181.60
1992-93 10.62 192.22
1993-94 9.64 201.86
1994-95 9.84 218.70
1995-96 8.02 226.72

Source: Statistical Abstract (GOI 1997), ‘The Citizen’s Fifth Report, (CSIE 1999)

implementation from 1980. During the Sixth and Seventh plan periods an arca of
135.36 lakh hectares has been afforested.

The Social Forestry Programme was also implemented through funds
received from external agencies, which brought a large area under tree cover as can
be seen from table 1.2. The total area covered under the Social forestry programme
with external support is 1949 thousand hectares at all India level. Among the
different models, the farm forestry programme has covered an area of 1241 thousand

hectares with trees. Higher afforestation activity under the farm forestry programme
10



has been reported from a number of states such as Gujarath (20.75 per cent), Uttar
Pradesh (11.84 per cent), Karnataka (10.82 per cent) and Andhra Pradesh (9.74 per
cent). Out of the total of 1949 thousand hectares of plantation, village woodlots and
reforestation of degraded forests have contributed nearly 20 per cent and over 12 per
cent, respectively. In the development of village woodlots Orissa and Himachal
Pradesh have covered more arca, while Bihar has planted over 27 per cent of the
total area covered under the reforestation of the degraded forests. As noted earlier,

Social Forestry Programme achieved success by bringing large area under tree

cover.
Table 1.2: Area brought under the Externally aided Social Forestry Projects in India
Statewise (Area in thousand lectares)
Reforestation
Total Village Strips of Degraded

State Woodlots | Plantations forests Farm Forestry

Arca Percent|Arca Percent| Arca Percent{ Area Percent| Arca Percent
Gujarat 313 16.06 35 900 18 2278 30 12,50 230 20.75
Bihar 169 8.67] 31 7.97 { .27 65 27.08 72 6.49
Uttar Pradesh 161 826 13 3.34 1 1.27 0 0.00{ 147 11.84
Andra Pradesh 151 7.751 25 643 4 506 14 5.83] 108 9.74
Karnataka 149 7.64] 25 0643 4 5.006 0 0.00[{ 120 10.82
Rajasthan 119  6.11 4 1.03 4 506 20 8.33 91 8.21
Himachal 113 5.80] 41 10.54 0 000 S 2.08 67 6.04
Pradesh
‘Tamil Nadu 184 944 9.1 17.76 8 10.13 4 1.67} 103 9.29
West Bengal 93  4.77 6 1.54) 20 2532 15 6.25 52 4.69
Kerala 85 436 14 3.60 2 253 0 0.00 69 6.22
Orissa 219 11.24) 75 1927 1 1.27} 54 22.5 89 8.03
Maharashtra 81 416/ 34 8.74 3 3.80 0 0.00 44 3.97
Haryana 68 349 12 3.08] 10 1266 16 6.67 30 2.71
Jammu and 44  2.26 h) 1.29 3 380 17 7.08 19 1.71
Kashmir
All India 1949 100 389.1 100 79 100] 240 100] 1241 100

Source: Forestry Statistics India, 1995 (adopted from Compendium of Environmental Statistics, 1997)
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The government also motivated farmers to participate in the afforestation
activities so that locals could understand the necessity of and threat faced by forests due
to the extensive exploitation of forest resources. The NCA recommended tree
plantation on farmer's land to produce fuel wood, fodder ctc. to mcet rural requirements
and also to reduce pressure on natural forests. Farmers also participated in afforestation
activity not only to meet the fuel wood and fodder requirements as suggested by the
NCA, but also to earn income from their farmlands. The sclection of tree species by
farmers indicates that commercial plantation attracted farmers more than growing tree
for fuelwood and fodder trees as majority of the farmers planted commercially viable
species.

Farm forestry, a component of the Social Forestry Programme is an activity of
growing trees on privately owned agricultural lands, on bunds and wastelands by
farmers. Farm forestry is defined as “the practice ol forestry in all its aspects on farm or
village lands, generally integrated with other farm operations. It is a programune of
planting of trees on bunds and boundaries of the ficlds of the farmers and to be taken
up by the farmers themselves (NCA 1976)”. Thus farm forestry is principally
concerned with trees grown on farmlands by individuals and is the integration of trees
into the land use pattern. The farm forestry programme was well implemented in most
of the states. Since the farm forestry programme was intended to motivate farmers to
plant trees on farmland the programme agency encouraged farmers by distributing
scedlings and giving guidelines for planting. The number of seedlings distributed in the
initial period of the farm forestry programme in some states is presented in table 1.3.

As could be seen in the table, in all states the number of seedlings distributed crossed
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the target. For instance, in Orissa while 5 million seedlings were supposed to be
distributed, the actual distribution went up to 67 million. In West Bengal the arca
brought under farm forestry programme was over 62 thousand hectares against the
target of 52 thousand hectares (NCALR). This shows the extent of tree growing

activity undertaken by the farmers under the farm forestry programme.

Table 1.3: Progress of Farm Forestry programme in the initial phase (early 1980s)
Seedlings (million)

States

Target Achievement ~
Gujarat (Phase 1) 150 375
Orissa 5 67
Bihar 200 206.5
Tamilnadu 40.08 101.4

Source: NCAER

The farm forestry programme got added impetus after the announcement of the
National Forest policy (NFP, 1988) in India. The NIFP by giving a thrust to farm
forestry programme, advocated that as far as possible forest based industries should
mect their raw material requirements by cstablishing a direct relationship with the
farmers (quoted in NWDB 1995). Though this suggestion is contradictory to the
recommendations of the NCA, the NFP recognised the motiv.ation of farmers in
planting trees on their farmlands. However, farm forestry programme as a component
of the Social Forestry movement was introduced to create a rural forest basc to meet
the requirement of fuel-wood, fodder and small timber and to involve farmers in
regenerating activities.

Farm Forestry programme initiated during the early 1980s was adopted by
farmers in several states especially Gujarath, Karnataka, Tamilnadu, Haryana, Uttar
pradesh and West Bengal (Saxena 1994). But, in some states particularly in north

and north western states though the programme was suceessful in the initial period,
13



it could not maintain the momentum subsequently, because of low prices for the
farm forestry products and market glut created by over supply (Saxena 1994). In
Haryana the arca under trees on farm grew at a rate of 53 percent per annum between
1975 and 1984. Poplar was popularly adopted by farmers in Haryana because of its
contributions to the rural cconomy in terms of employment in different operations of
growing, availability of fuclwood through pruning and its service as a windbreak
(Sodhi and Ansari 19960). In Uttar Pradesh among the atforested broad-leaved species,
cucalyptus occupicd 8.2 thousand hectares out of total 53.9 thousand hectares
constituting 15 percent of the planted arca up to 1978-79 (Mathur ct al 1984).
Karnataka one of the scmi-arid states in India also actively participated in the
farm forestry programme by attracting large number of farmers for tree cultivation.
Here too farmers favoured commercially viable species 1. e. eucalyptus. The area under
cucalyptus, which was about 48 thousand hectares during 1987-88 increased to 66
thousand hectares in 1996-97 (GOK 1997). In order to attract farmers to trec
cultivation a new scheme called “tree patta’ was launched in 1993-94 in rural and urban
arcas of Karnataka, which allowed farmers to collect minor forest produce and fruits.
Under this the farmer is entrusted with the protection of trees and at the time of harvest
the produce would be shared in the ratio of 75:25 between the pattadar and the
government. This programme also achieved success as the total distribution of
pattalands was 9326 as against the target of 5000 tree pattas in 1994-95 (GOK 1994).
Gujarat started tree growing activity with the Community Forestry Programme
- Phase I in 1980 and Phase 1I in 1986. Under the programme farmers planted over

713 mullion trees by surpassing the target fixed at over 311 million trees. But towards
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the end of 1980s the number of cucalyptus seedlings distributed to farmers declined
from 80 million seedlings in 1985-86 to 17 million seedlings in 1989-90. This trend
could be duc to reasons that the returns from tree (cucalyptus) production was less than
that from agricultural crops and other alternatives (Sharma et al 1995).

Table 1.4 gives information on the states where the farm forestry programme
was adopted, its objectives and other related aspects. It is seen from the table that the
programme was successlul in regions where the rainfall and irrigated arca is less and
the productivity of land is low. The initial success was not sustained in Western U. P.,
Punjab, Haryana ard Gujarat, which posscss more irrigated and productive arca. With
a view to carn high cash income from tree cultivation almost all districts of these states
planted cucalyptus which created over supply in the wood market.  However,
inKarnataka and West Bengal the plantation was restricted only to a few districts and
also confined to dry land arcas. Besides, the demand in Karnataka was adequate to
clear off the production of trees because of the existence of paper mills and other
activitics like construction (Aziz 1995). In all these states cucalyptus was preferred, as
almost all participants’ objective was to carn income. The table also shows that the
labour problem, low and uncertain income from main crops of the region motivated the
[armers to plant trees.

From the above discussion it is clear that the farm forestry programme achieved
success in several regions of India by attracting a large number of farmers. Large scale
tree plantations are economically viable and environmentally useful (Nadkarni et al
1994), and especially in arid and semi arid areas trees provide an asset base to

earn income by using the existing resources along with checking the problems of
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Table 1.4. Regions-wise information on Farm Forestry Programme in India

Index

Western U P,
Haryana,
Punjab

Gujarath

Karnataka

West Bengal

1 Districts

2 Rainfall (mm)
3 Percent of
land  irrigated
4 Main crops in
the region

5 Productivity
of fand on which
trees were
planted

6 Main

species

7 Objective of
planting

8 Pattern of
planting

9 Governient's
contribution

10 Constraints
sought to be
overcome
through tree
planting

11 Panticipation
by poor farmers
12 Proximity to
lorests/ paper
mills

{3 Present status
in 199]

Almost all
districts

700-900
80-100

Wheat, sugar,
potato and rice

Very high

Lucalyptus
Cash income

Bunds by
resident
[armers,
woodlots by
absenteces
Subsidised
scedlings
Shortage of
labour, falling
retumns in cash
crops

Negligible

Remote from
forests, three
paper mitls
considered
insullicient by
farmers
Stopped
planting since
1987

South Gujarat,

like Kheda and

Mchsana
800-1000
40-70

Groundnut,
cotton and
sorghum

High

Eucalyptus
Cash income

Woodlots and
bunds by all
classes ol
Farmers

Free seedlings

Shortage of
labour. uncertain
production of
groundnut

Low to medium
Remaote from

forests, no paper
mill

Stopped planting
since 1985

Restricted to Kolar,
Bangalore and parts of
Tumkur

700-800

20-30

Sorghum and paddy

Low

Eucalyplus

Cash income to buy
paddy lands

Mainly wooldlots

Free seedlings

Low productivity of
sorghum and foodgrain
crops

High

Remote from forests,
paper mills buy
pulpwood from farmers

Still planting. on a
reduced scale

restricted to Midnapore,
Bankura and Purulia

1000-1200
20-40

Rice, mustard and paddy

very low

Lucalyptus

Cash income to buy
borewells

Only woodlots

Degraded land was
allotted to the poor
Lands unsuitable for
crops. labour required
for wage work

Very high
Degraded forests in the

region, little support
from paper miltls

Still planting, on a
reduced scale

Source: Saxena (1994)

environmental degradation of these areas. But ultimately farmers’ participation

depends upon the economic benefits from the activity. This was evident when

farmers participated in farm forestry programme by selecting commercially viable
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tree species. This showed that tree cultivation could be promoted by encouraging
commercial plantation, which not only increases tree cover but also helps the
resource poor farmers in earning income. Wide adoption of tree cultivation by
farmers under the farm forestry programme raises issues about the relative
economics of tree cultivation on farm land, i.e. whether tree cultivation which is a
long gestation activity has been practiced by all size classes of holdings, is it
economical to farmers, market for tree products, what arc the constraints in the
production and marketing of farm forestry products, their employment potential,
ete., which nced to be examined to understand the potential and constraints of farm
forestry programme.
REVIEW OF LITERATURE
Before spelling our objectives we may review the literature on social and farm
forestry. For convenience of discussion, the available studies are grouped into three
broad categories based on the issues covered as follows.
[.  Studies concerned with economic aspects of tree growing under the farm forestry
programme
II. Studies concerned with environmental aspects of tree growing under farm
forestry programme

II. Studies related to other aspects of tree cultivation under the farm forestry

programme
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I. Studies Concerned with Economic Aspects of Tree Cultivation
Economics of Tree Cultivation

Success of any programme, particularly one that seeks to induce farmers to
grow trees or other crops on farmlands depends upon the economic viability of that
crop to farmers. Although sceveral varietics of tree species were supplied under the farm
forestry programme farmers preferred mainly eucalyptus for its commercial value and
other favourable characteristics. ence, most studies have tried to assess the cconomics
of cucalyptus tree cultivation while other tree specices like bumbm:, poplar cte. received
lesser attention in these studies. The studies cover a cross section of states and regions
in India. Table 1.5 gives summary information on the economics of tree cultivation
under the farm forestry programme as revealed by a number of studies. Studies by
Mathur et al. (1984), Aziz (1995), Singh and Bhattacharjee (1995), Sharma et al.
(1995), Asuthosh et al. (1996), Sodhi and Ansari (1996) indicated that tree growing is
more cost effective than annual crops. Eucalyptus cultivation is found to be economical
in Karnataka (Aziz 1995), West Bengal (Singh and Bhattacharjee 1995) and Gujrath
(Sharma et al. 1995). But in Uttar Pradesh and North-western states it was not much
profitable (Saxena 1994).

In Karnataka eucalyptus cultivation has yiclded Rs. 1009 per acre per annum
(undiscounted) to a cultivation cost of Rs. 92 per acre per annum, but this study has not
accounted for time clement involved in realising the returns from tree  crops.
Eucalyptus plantation in a village of Midnapur district of West Bengal reported a return

of over Rs. 41 thousand per acre. which gave a discounted (15 per cent discount rate)

net benefit of Rs. 12563 per acre. This shows that cucalyptus cultivation is beneficial to
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the farmers. Asuthosh et al. (1996) found the NPV of bamboo cultivation to be higher
on a low value agricultural land than medium and high value agricultural land under
the farm forestry programume. Similarly. Mathur et al (1984) study which covered 3
blocks - Mohanwali , Jafrabad and Barahpur - in Bijnoor plantation division of Utlar
Pradesh showed eucalyptus cultivation to be more economical and profitable. But none
of these studies have explained how the cost and returns arc assessed in the analysis,
apart from the shortcoming of limited number of observations. Another specie
favoured under the farm forestry programme by farmers in Il\aryana is poplar. An
economic analysis of poplar trees (Sodhi and Ansary 1996) covering 126 sample
farmers in three regions of Haryana found that the poplar trees of age 4 years are
economically viable to all categorics of farmers as seen in the table. But a detailed
analysis about how various factors influence the retums among the categories of
farmers is not provided in the study.

According to the table cultivation cost of cucalyptus is less. For instance, in

Karnataka it amounts to Rs. 92 per acre per annum, with a return of Rs. 1009 per acre

per annum (Aziz 1995), but this estimation of cost and returns is not discounted,

thousand per acre for a return of Rs. 41 thousand per acre in West Bengal (Singh and
Bhattacharjee 1995). Few other studics have tried to assess the expenditure on per
plant, which varies across the states. For instance, according to Singh (1988) in

Haryana eucalyptus cultivation involves a cost of Rs. 13 per plant, while a maximum
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cost of Rs. 44 is reported from Uttar Pradesh (Rawat 1989). Some studies (Singh and
Bhattacharjee 1995, Aziz 1995) show that the cultivation cost of trees is less than that
of annual crops, as the number of operations involved in tree cultivation are less and
the amount '.of labour and other material inputs used are low as compared to annual
crops. The annual crops raised on marginal lands are less remunerative than eucalyptus
trees in Karnataka (Aziz 1995). But, eucalyptus was found to be less profitable than
banana in Kheda district and other major crops like paddy — onion, groundnut and
paddy-gram in Panchamabhals district of Gujrath (Sharma et al. 1995). Although the
above studics show that tree cultivation is cconomically viable, the method of assessing
the viability is not adequately explained in a few studies. Though tree crops like
eucalyptus are perennial in nature involving costs and returns, over a period of time,
some studics have not accounted for the costs and returns involved throughout the life
span of cucalyptus plantation. In addition studies like Aziz (1995) have not discounted
the cost and returns, which is essential to account for the time value of money, since
costs and returns from eucalyptus are spread over a long time span. Available studies
have not mentioned whether the flow of benefits and costs are based on constant prices
or current prices and how the clements of inllation are adjusted in the analysis. The
studics have not clearly mentioned about how the factors like labour cost have been
assessed. None of the studies have accounted for the opportunity cost involved in
shifting trom one crop to another under the farm forestry programme. ‘The data used in
many studies seem to be based on experimental data from government plantation rather
than taking from farm conditions. In many of the studies the reference year is not
mentioned. Barring a few studics, other studies do not deal with the cost aspects of
eucalyptus cultivation in detail, which is a lacuna in these studies as they show retumns

without presenting the costs involved in the cultivation.
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Participation by Farmers in Eucalyptus Cultivation

Commercial tree growing under the banner of farm forestry programme
attracted all farmers irrespective of the size of holdings. Studies reveal that eucalyptus
plantation appears to be size-neutral in its reach to farmers (Aziz 1995). Information on
the level of participation by farmers in the farm forestry programme as observed by
different studies is summarised in table 1.6. The table shows that the participation by
small farmers is higher compared to medium and large farmers in Karnataka (Bisalaiah
1995) and Gujarath (Sharma et al. 1995). Bisalaiah (1995) by adopting random
sampling method found that small farmers’ participation in eucalyptus growing is high,
but Aziz (1995) who selected the farmers by purposive sampling method discovered
that the percentage of small farmers who participated is equal to that of large farmers in
Kémalaka. In West Bengal the marginal farmers who got land under the patta land
scheme also largely participated in the tree growing activity. But while studies such as
Aziz (1995), Bisalaiah (1995) usc the sampling method for the selection of farmers,
other studies do not specify the methodology adopted for sclection of farmers in their
studics.

Bisalaiah (1995) noted that small farmers who accounted 24 per cent of the
total land had put 37 per cent of it under trees, while large farmers who accounted for
53 per cent of the total land reported 41 per cent to be under trees. This shows that the
participation by small farmers is quite high in tree growing activities, if not higher than

that of large farmers. Another study by the Indian Institute of Public Opinion (as
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Table 1.6: Farmers™ participation in farm forestry programme
Author State Districts Year of Categories of farmers Total
referred  Cgvered ~ relerence Sample

Small Medium  Large

Aziz Kamata  Kolar 1989-90 21 39 21 81
ka (25.92) (48.14) (25.9)

Bisalaiah Karnata  Kolar 1990 48 (58) 21(25) 14 83
ka (17)

Sharma et al Gujarat  Kheda, 1990 40 28 31 99

(40.40) (28.28) (31.3)

Pancha-
mahal

Junaghad

Sodhi & Haryana  Ambala Na Na Na Na 120
Ansari Kuruksh-
etra
Kamal
Singh & West Midnapur 1988 Land _Marg— Small &
Bhattacharjee = Bangal -89 less inal Medium 68
10 51 7(10)
sy (75

Note: Na = Not available
Figures in brackets are percentages to the total sample
Sourcc: Compiled from the references quoted above

quoted in KFD 1995) reports that in Karnataka out of a sample of 3014 tree growers 44
per cent were small and marginal farmers. In Haryana the farm forestry programme
was taken up by all groups of farmers - small, medium and large - and was found to be
economical to all groups of farmers (Sodhi and Ansari 1996). However, participation
by farmers in the tree-growing activity depends upon the size of land holding,
resources in possession, and gestation period involved in realising the returns from tree
Crops.

A number of studies (GOI 1987, Bisalaiah 1995, Sharma et al 1995, Saxena
1995) have tried to identify the factors which motivate farmers to go in for tree

cultivation under the farm forestry programme and also constraints for participation by
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farmers in tree growing activities. The factors that motivate farmers for participation
are: (i) natural and technical: uncertainty of rainfall, non-availability of land for field
crops, distant location of the ficld, scope for coppicing; (ii) economic reasons: low
human and animal labour requirement, higher total retums from tree crops, non
availability of family labour for ficld crops, availability of seedlings at lower price; (iii)
domestic needs: fuel, small timber and fodder.

Although more number of farmers participated in tree growing under the farm
forestry programme, we can also see that some farmers have not participated in the
new programme. Reasons cited by farmers for their non-participation (Bisalaiah 1995,
Sharma et al. 1995), were (i) resource constraints: not enough land, unwilling to divert
lands, to avoid adverse effects on food grain balance of the family; (ii) technical
constraints: long gestation period, poor growth, fear of yicld reduction in field crops,
adversc effect on land fertility, difficulties in reclaiming planted land (iii) development
support constraints: non availability of desirable species, lack of institutional finance,
non-provision of consumption credit during gestation period, lack of market facilities.
Marketing Aspects

Adoption of new technologies in agriculture depends upon the level of
development in the region. A region with commercialised agriculture has more
potential for farmers’ participation in adopting new technologies than a non-
commercialised region. This is also true in the case of farm forestry programme, which
intends to motivate farmers to take up tree cultivation. As Saxena (1995) points out
the Allahabad region of Uttar Pradesh, a dry region experienced low participation and
low investment in tree cropping by farmers as compared to the agriculturally advanced
regions of Western Uttar Pradesh. But the success of tree cropping in West Bengal and

Kamataka shows that tree cropping is practised well on dry lands with market
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advantages (Singh and Bhattacharjee 1995, Aziz 1995). This would indicate that tree
growing is more profitable and successful given stable and remunerative market
conditions (Saxena 1995, Aziz 1995). But the frequent fluctuations in the wood market
particularly of eucalyptus, led to an uncertain and unprofitable situation in the later
stage of the farm forestry programme in North-western states thus driving the farmers
away {rom the tree cultivation activity.

Success of any programme, particularly which aims at farmers, depends upon
its profitability. Profitability in turn is determined by the prevailing demand and supply
conditions in the market and the price of the product. In the case of farm forestry also
market plays a crucial role in its profitability. The wood market is not well developed
in India and the tree growers have to face many problems to dispose off their tree
products. Concentration of market activitics among few traders, existence of dallalis or
brokers dissuades farmers from participating in tree growing activity (Saxena 1995,
Sharma et al. 1995, Singh and Bhattacharjee 1995). These writers opine that large
farmers are in an advantageous position in the eucalyptus market as compared to small
and medium farmers. The price received by the farmers for eucalyptus trees in different
states and at different point of time as observed by some studies is summarised in table
1.7. As seen from the table, Aziz's study shows that the price received by small and
medium farmers (Rs. 784.92 and Rs. 945.59 per acre of eucalyptus respectively) is less
than the average price received by all farmers as a whole (Rs. 993.80) and large
farmers (Rs.1292 per acre of eucalyptus). In Uttar Pradesh (Saxena 1995) farmers with
a holding of more than 2.5 hectares received a price of Rs. 45 per eucalyptus tree as
against only Rs. 25 per tree for the farmers with a holding of less than 2.5 hectares.
This is partly because small farmers have a tendency to sell the tree at younger age.

The price of eucalyptus products has experienced wide fluctuations over time in West
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Bengal (Singh and Bhattacharjee 1995). For instance, the price received by the larmers
for a cucalyptus pole of the size 16 feet long 3 inches diameter which was Rs. 14 in
1985 declined to Rs. 5 in 1989, Saxcna (1995) found that in Uttar Pradesh the price of
eucalyptus declined from Rs. 40 — 42 per quintal in 1987-88 to Rs. 33 — 35 per quintal
in 1989-90. This was because the aggregate supply of cucalyptus poles increased
causing a glut in the wood market. In addition, lockout of many paper mills decreased
the demand for cucalyptus products. Besides, unethical practices of. middlemen and
agents o keep lower price for the product aggravated the situation. In some cases the
quality of wood was low due to high density, negligence in supervision and cutting the
eucalyptus trees at younger age. Besides, some farmers were unaware of the market
conditions for eucalyptus. An Iivaluation Study of Social Forestry Project in Karnataka
(ODA 1989) reports that only a few farmers were aware of market conditions and the
price they could expect for their product. As a result of these problems, the price of
eucalyptus came down and farmers were unable to get remunerative prices, which
discouraged farmers from participating in tree growing activily in some states (Saxena
1995). But in Karnataka the price of cucalyptus has not fluctuated much as in other
states because of the presence of paper mills, which are the major source of demand for
eucalyptus products (Aziz, 1995).

With regard to access to market farmers have differential aceess (Aziz 1995)
which are (1) they can sell their tree plantations through village petty traders (ii) they
can contact dallalis or brokers in big towns to sell their plantation. Usually the trees are

sold through middlemen or intermediaries. Saxena (1994) states that between the
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producers and retailers there were about three to four layers of intermediaries. Lven
though farmers contacted the middlemen, village petty traders or the brokers in big
towns to sell their products, most of the farmers resorted to pre-harvest selling than
post-harvest selling. Chatha et al (quoted in Saxena 1994) opine that 77 per cent out of
the 53 farmers who planted eucalyptus on borders of farmlands and 56 per cent out of
23 farmers who planted eucalyptus in block plantation resorted to pre-harvest selling
due to high labour input involved in harvesting and other problems in the wood market.
About the price of farm forestry products i.e. eucalyptus, the slﬁt\ndics show that tree
growers were getting high prices in the beginning of the farm forestry programme. But
in course of time due to oligopsnonistic (dominated by few buyers) nature of the
market prices, declined (Singh and Bhattacharjee 1995). Bisalaiah (1995), Sharma et al
(1995) suggest measures to be taken up for the marketing of tree products, to provide
development support to participants of farm forestry. Measures like establishing wood
markets with easy access to growers, providing transport facilities, developing the
wood market by finding new diversified uses of trees, providing information about the
market to the farmers, etc.

The above discussion illustrates that farmers have differential access to market
and the small farmers have received comparatively low price for cucalyptus products.
But the studies have not shown the different market channels used by different
cétegories of farmers. Although eucalyptus is being grown for commercial purpose
farmers do use eucalyptus for on farm-consumption, but none of the available studies

have dealt with this aspect.
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11 Studies Related to Environmental Aspects of Eucalyptus Cultivation

Farm Forestry programme was criticised on several grounds. Most of the
criticisms levelled against the programme are centred on cucalyptus trees, the most
preferred specie. Various criticisms levelled against and remarks of studies on the
effect of cucalyptus are summarised in table 1.8, As seen from the table critics argue
that mass plantation of cucalyptus increases water run off and soil loss, reduces ground
waler table, depletes soil productivity, prevents under growth and decrcases production
of nearby crops cte. (Krishnamurthy 1984, Shiva and Bandhyopadhyay 1984). 1t has
been stated that eucalyptus leads to an increase in water run off and soil loss. But this
argument is found to be not true. because tree cover reduces water runofl and soil loss.
In fact, eucalyptus (rees help to reduce the soil loss on degraded lands. Besides,
eucalyptus has no measurable clfect on soil loss. Surface run off and soil loss would be
reduced and water yield can be increased by 10 per cent of the total flow by cultivating
eucalyptus (Centre for Industrial Information 1989).

Another criticism levelled against cucalyptus trees was that it draws down the
ground water table by consuming more water. Krishnamurthy (1984) states that
cucalyptus by drawing more ground water caused decline in ground water. Shiva and
Bandhyopadyay (1984) also state that the water requirement of eucalyptus is high and
hence 1t depletes water resources. But, the roots of eucalyptus do not grow more than
three metres in depth and it has been proved that cucalyptus is an cfficient user of
water(Puri et al 1984). An experiment carried out at Forest Research Laboratory of

Uttar Pradesh Forest Department, shows that among several species tested eucalyptus
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is the most efficient water user (Rajan 1987). To produce one gram of biomass
eucalyptus consumes least quantity of water i.e. 0.48 litre. whereas pongamia pinnata
utilises 0.88 litre. This test was carried out under controlled field conditions. Further,
the controversy that eucalyptus lowers the water table by increasing its demand on
underground water reserves at times of stress thereby drying up pools (Shiva and
Bandopadyay, 1989) has to be considered by the relative ability of the root system of
different species to tap the groundwater resources and the rate at which those ground
water resources could be recharged (Centre for Industrial Information 1989). A study
of the root system of eucalyptus hybrid of 21 ycars old showed that the taproot was of
3.2-meter length in Marasandra LEucalyptus Plantation of Hosakote taluk in Bangalore
Rural district. Since the root of cucalyptus does not go deep. the tree does not draw
more walter and hence drying up ol the water pools is ruled out (Rajan 1987).

Critics point out that the land used for cucalyptus subscquently turns out to be
unfit for cultivation of other crops due to depletion of soil nutrients by eucalyptus
(Krishnamurthy, 1984). But a study in Dehra Dun Forest Division of Uttar Pradesh
(Rajan 1989) notes that cucalyptus hybrid produces nutrients through litter fall. The
study found out the quantity of cach of the nutrients that are contributed to the soil
separately by lcaf, twig and bark litters in Kg. per hectare per annum in 5, 7 and 10
years old cucalyptus plantation. In cach of these plantations the highest quantity of
nutrients returned to soil is Calcium (Ca) ie. 40.2, 42.8 and 73.2 Kg/hectare in
ascending order of age. Then follow the nutrients of Nitrogen (N), Potash (K),
Magnesium (Mg) and Phosphorous (P) in descending order in which case contribution

of 10 years old plantation is roughly double those returned in 5 years old plantation.
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Considering these facts it can be said that eucalyptus trees add to soil nutrients instead
of depleting them.

It is also argued that nothing grows underncath cucalyptus trees. This criticism
has been levelled without any proper examination according to Rajan (1989).
Eucalyptus generally has narrow crown that cast very little shade even in stands
consisting of several thousands of trees per hectare. If there is paucity of undergrowth
reasons for its absence are more likely to be excessive grazing, fires, besides the
previous vegetation on the site and surlace soil conditions (Centre for Industrial
Information 1989) than any adverse clfects of cucalyptus itself on the site. Contrary to
the above criticism in Sulikere Reserve Forest of Karnataka, Kushalappa (1985) found
thick undergrowth in the cucalyptus plantation. There were as many as 20 species in
the plantation. The cucalyptus plantation had allowed 65 different species to grow
underncath than the sal plantation which had 37 species in Uttar Pradesh Forest
Rescarch Centre (Rajan, 1989). Based on these facts, the allegation that undergrowth is
not possible in eucalyptus plantation can be countered.

Another criticism is that eucalyptus reduces the productivity and production of
nearby crops. Saxena's (1994) study covering a sample of 28 farmers in western Utlar
Pradesh notes a loss in crop production along the line of plantation. The loss was more
in rabi than in kharif crop and it was only afler the second year of the plantation of the
tree these losses became more conspicuous. However these observations are based on a
limited sample i.c. 28 observations. In addition Saxena (1994) provides a table of
studies on the crop loss duc to cucalyptus plantation on farmlands, which is reproduced

in table 1.9. As evident from the table except the World Bank (1989) study in Uttar
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Pradesh that observes negligible crop loss, all other studies have reported crop loss on
farmland adjoining eucalyptus plantation. For instance, Khyber et al (1992) finds
decline in wheat yicld ranging {rom 4 per cent in the first year to 61 per cet in the ninth
year. But a majority of the studies do not tell exactly how the crop loss was estimated.

The number of observations covered in these studies too is limited.

Table 1.9: Crop Losses due to Bund plantation of Eucalyptus
Author State Space in  Density Crop Loss
meter per Ha.
Wilson and Trivedi Gujarat 1.5 - Mustard and castor crops were
(1987) destroyed  ~
Ahmed (1989) Haryana 1.8 250 8.2 % of total crop in the first
year to 48.8 % in the tenth year
World Bank (1989) Uttar Pradesh - 200 Negligible
Malik and Sharma Faryana L5 - Mustard and wheat crop less by
(1990) 41 %, losses up to 10 meter of
the tree line
Khyber (1992) Uttar Pradesh - 100 Decline in wheat yicld up to 5
meter ranging from 4 % in the
first year to 6] % in ninth year
Saxena (1994) Uttar Pradesh 0.3 to 3.0 21to 800 Poor crop in 2-10 meter from the
meter tree line, losses from 5 to 25 %
of the total crop

Source: Saxena (1994)

Many of the criticisms levelled against eucalyptus under the farm forestry
programme are found to be not true. Studies have shown that eucalyptus is an efficient
water user by producing high biomass, it does not deplete the soil nutrients, etc. But the
growth of eucalyptus may affect neighbouring crops as suggested by some studies.

III Other Aspects of Eucalyptus Cultivation under the Farm Forestry
Programme

In addition to the above criticisms, eucalyptus has been criticised on the
grounds that it displaces the arca under food crops, benefits only large farmers and
displaces labour from agricultural activitics, etc. The study by Krishnamurthy (1984)

records replacement of foodgrains arca particularly cereals by eucalyptus. Rao’s (1988)
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study of social forestry notes that prior to 1987-88 the total cropped arca in Khammam
district of Andhra Pradesh was 392.24 acres out of a total 574.03 acres, accounting for
68.4 percent for the total area. But after 1987-88 the total area under food crops has
been declining as the area under tree crops is increasing over the period. But the
studies by Aziz (1995) and Deshpande and Chandrashekar (1984) in Kolar district,
Karnataka note the contrary and suggest that the increase in area under eucalyptus not
at the cost of cereals. The replacement of other cereals is by garden crops like mulberry
and vegetables (Aziz 1995). Increase in the area of eucalyptus is not from the
cultivable land but from the barren, uncultivable land and cultivable wasteland and
when there was a decreasce in the arca of cereals it was mainly because of bad weather
and not duc to cucalyptus cultivation (Deshpande and Chandrashckar 1984).

Critics of farm forestry programme argue that large-scale tree cultivation
displaces labour. After the advent of the social forestry programme in Khammam
district of Andhra Pradesh in 1984-85 eucalyptus cultivation in an acre produced only
104 mandays over 6 years, while the annual crops cultivation in an acre generated 228
mandays of job opportunities thus increasing it by 124 mandays than eucalyptus
cuitivation (Rao 1988). But this is not based on the actual {arm level data as the author
has collected data from the conservator of forests and the publication from the Joint
Director of Agriculture in Khammam district in 1984-85. Saxena and Srivastava (1995)
find that in Muzafarnagar and Nainital of Uttar Pradesh eucalyptus cultivation of 6
years required 398 mandays per hectare for a high density plantation and 296 mandays
per hectare for a low density plantation. Eucalyptus absorbs more labour on per hectare

basis as compared to the other annual crops. But annualization of labour use in
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eucalyptus shows poor labour absorption by eucalyptus. NCAER has presented the
demand for labour in growing ragi an annual crop and eucalyptus as given by the
Karnataka Forest Department. The study reveals that over a 5-year cycle, mandays of
employment created per hectare in ragi cultivation is 250, whereas in eucalyptus
plantations it is 525. Over a 10-year cycle mandays of employment provided by ragi is
500 whereas corresponding employment in raising eucalyptus plantations is 800.
Therefore the aggregate employment generated in eucalyptus plantations over its life
cycle is greater than that in the cultivation of ragi.

The impact of farm forestry programme on employment generation has also
been assessed by the Evaluation Report on Social Forestry Programme (GOI 1987) by
adopting a before and after project approach. Their analysis indicated that the average
person days of employment on own work with farm forestry increased from 312
mandays in 1982-83 (the year before adoption) to 363 person days in 1983-84. The
average employment crcated by farm forestry is 15 person days taking all states
together. Among the states the farm forestry programme has generated more
employment in West Bengal, while in Karnataka the increased labour absorption is less
(only 2 per cent). In total, adoption ol farm forestry has increased the utilisation of
labour over the previous period, but annualisation of labour used in eucalyptus shows
that eucalyptus uses comparatively less labour.

Another criticism levelled is that the programme of farm forestry which was
introduced to induce farmers (o take up tree growing as a commercial activity has
attracted only large farmers, with small and medium farmers left out. It is claimed that

this has increascd social tension, (Shiva and Bandhyopadhyay 1984). But the studics
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cited earlier show that all farmers including small, medium and large are participating
in tree growing activity. If the size of the land brought under eucalyptus is small in the
case of small farmers, it is because of the small size of their holdings and other
resource constraints like lack of income, constraints in shifting cropping pattern and
farmers dependency on land for food crops, etc. Large farmers have rcady access (o
these resources and they can put more arca under eucalyptus. According to Aziz
(1995), eucalyptus cultivation is size-neutral; to the small and medium farmers it serves
as a cushion against the not too dependable monsoon that largely \determines the
performance of annual crops. Therefore, the criticism that only large farmers are
practising farm forestry is not supported with empirical evidence.

Though the farm forestry programme was introduced to produce fuelwood and
fodder on farmlands, and to reduce the pressure oﬁ forests, farmers however grew trees
for commercial purpose. The initial success of the programme indicates that farmers
expect more income from the changed land use. As the available literaturc shows tree
cultivation under the farm forestry programme is economically viable in states like
Gujarat, Karnataka, West Bengal, Uttar Pradesh. But in North-western states and
western Uttar Pradesh farmers incurred loss from tree cultivation in later stage of the
farm forestry programmme. Many states experienced participation by all size classes of
holding i.e. small, medium and large farmers and received more income from tree
cultivation. But this success did not last for too long in some states due to reasons like
high profit expectation by farmers, over production, inadequate and unfavourable

marketing systems. These factors created a glut in the market that brought down the

price of tree products thus driving farmers away from tree cultivation in some western
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states. In fact, farmers in many states practised it as a substitute for annual crops, which
attracted attention.

From the above discussion it is clear that although the studies have tried to
assess the economics and other aspects of eucalyptus tree cultivation they suffer from a
number of drawbacks such as limited observations, application of inappropriate
methodology, etc. The method of economic analysis carried out by these studies has
not been spelt out properly. Many of the studies have assessed the economic viability
of tree crops without investigating the factors that led farmers to ado;t tree crops by
replacing annual crops. Morcover even those studies which have used information
collected from farmers have not adopted rigorous methodology to find out the
economic viability of tree crops. Many of the studies have not studied in detail the cost
and returns involved in tree cultivation under the farm forestry programme. And none
of the studies reviewed above have accounted for the social or opportunity costs of
eucalyptus cultivation, which is essential while assessing the economic and other
benefits of eucalyptus cultivation. Further none of the studies have analysed in depth
the yield aspects of eucalyptus and factors influencing yields. As yield is an important
determinant of returns it is required to examine yield across categories of farmers and
the factors influencing it. Also the nature and extent of fluctuations in yiclds and prices
of cucalyptus vis-d-vis its competing crops like ragi too nced to be analysed. Though
there are criticisms against the farm forestry programme in terms of employment,
income, cle., this has been a relatively neglected aspect of rescarch. Many of the
studies have not examined in detail the labour use and the income generated in

eucalyptus cultivation across the size classes of holdings. Some studies are
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impressionistic in nature to overplay environmental effects of eucalyptus cultivation
though they have failed to givé any empirical evidence to support their arguments.
Many of the studies that have attempted to check the environmental effects of
eucalyptus cultivation have used the laboratory based results or experimental data
without considering the expericnce of [armers on field or under farm-level conditions.
Furthermore the existing studies are limited in scope and coverage of issues related to
eucalyptus cultivation under the farm forestry programme.

Need for the Study

Considering the importance and potential of farm forestry. there is a need for
more in-depth studies to understand the potential and constraints of farm forestry
programme. The existing studics are limited in scope, covering limited observations
and issucs. Also the existing studies have failed to cvaluate the farm {forestry
programme by adopting appropriate mcthodology and considering the time element
and opportunity costs of eucalyptus cultivation. Also no attempt has been made in
linking up the empirical findings with larger theoretical issues such as farm size and
productivity debates, whether there are cconomics of scale in producing cucalyptus and
the efficiency of small and large farmers. This requires a detailed study of the cost and
returns involved in tree cultivation across the size classes of holdings. There are
instances of farmers who have shifled from annual crops to tree crops like cucalyptus.
But a majority of studies have not made a detailed comparative study of the costs and
returns of the crops. This requires a comprehensive analysis of the crops adopted and
substituted by farm forestry programme. From the review of literature it is borne out

that there is a need for studies using rigorous methodology to understand the
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economics of tree cultivation and to see whether it has helped resource poor farmers
particularly in environmentally fragile arcas. Karnataka is onc of the states which
reported better performance of farm forestry programme, but there are only a few
studies pertaining to Karnataka. Farm forestry was introduced to encourage farmers to
grow trees on their farmlands. But, ultimately any programme or enterprise can gain
wide acceptance only if the entrepreneurs find it economically viable. This necessitates
a detailed study of the economics of tree crops vis-a-vis other annual crops. Since farm
forestry programme was proposed for farmlands, there is an effect on the employment
scenario on farms. The existing studies have not tried to assess the labour use in tree
crops of farm forestry programme vis-a-vis other annual crops although employment
generation was also one of the objectives of social and farm forestry programme in
India. All these factors necessitate a rigorous, comprehensive and in-depth study of
farm forestry programme using farm level data. The present study tries to address these
issucs by sclecting cucalyptus tree, the predominant specie planted under the farm
forestry programmie as a case study. As observed carlier farmers preferred and planted
mainly cucalyptus die to its commercial value and other favourable characteristics like
fast growth, capacity to withstand moisture stress, etc. Thus the study evaluate the
farm forestry progarmme by assessing the economic viability of cucalyptus cultivation
on farmlands. It is hoped that the findings of the study would help planners and policy
makers to formulate appropriate policics to promote development particularly of the

backward and environmentally fragile region like dry and semi-arid regions.
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Objectives of the study

Keeping in view the above the present study has the following objectives.

1. To assess the growth and development of social and farm forestry programme in

India and Karnataka
2. To analyze production and productivity of eucalyptus in comparison with ragi by

size classes of holdings
3. To attempt a cost — benefit analysis of farm forestry by size classes of holdings

To examine the income and employment generation in farm forestry vis-a-vis

annual crops by size classes of holdings.
5. To examine the marketing and pricing aspects of farm forestry products.
To assess the environmental effects of farm forestry species in terms of depletion

of soil nutrients, decrease in the ground water level etc. as perceived by farmers.

Sclection of Study Region

Karnataka State, which recorded good progress in the implementation of farm
forestry programme is sclected for the present study. Even though tree-growing activity
is not new to Kamataka, (armers started tree cultivation as a commercial activity
particularly in dry regions after implementation of the farm forestry programme. The
programme supplied different types of species characterised by fast growth, short
gestation period and high economic value to encourage farmers to participate in tree
growing activity and to put a check on the continuous deterioration of the natural
resource base and improve it. A large number of farmers participated in tree growing
activities by changing the cropping pattern from annual crops to tree crops and by
planting commercially viable specics. FFor example, the arca under eucalyptus in
Karnataka. the main specic preferred by farmers increased from 47 thousand hectares
to 65 thousand hectares between 1987-88 and 1996-97. Considering this success of the

farm forestry programme, Kamataka has been sclected for the study. Besides as
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Karnataka is an agriculture scctor dominant state with a large tract of dry land (ncarly
65 per cent of the geographical arca) it provides a good opportunity for aftorestation
activities. Hence, it would be appropriate to assess the potential of tree growing
activities in improving the economy and ecology of dry and semi-arid lands. Within
Karnataka, three districts - Kolar, Bangalore Rural and Tumkur - that are in the
forefront of the farm forestry programme have been sclected. These three districts
together account for 72 per cent of the total arca under cucalyptus planted by farmers
under the farm forestry programime in the State. Further, these are dry land districts
with less irrigation facility coupled with other inhibiting (actors like low rainfall for
practising modern cultivation. Hence, these districts provide a good scope for assessing
the economic viability of trees grown under the farm forestry programme as an
alternative for land use.
Selection of Trees and Annual Crops

The present study considers eucalyptus plantations raised by farmers to study
the objectives since they have planted mostly eucalyptus under the farm forestry
programme. For instance, at all India level eucalyptus constituted 7000 million trees
out of 10000 million trees planted on farm land (CSE 1999). In Karnataka too, the
Karnataka Social Forestry Project Report -1990-95 shows that the distribution of
eucalyptus scedlings to farmers was more than other species like casuarina, as most of
the farmers preferred cucalyptus duc to its favourable characteristics such as wide
adaptability, drought tolerance, favourable growth and  coppice  characteristics,
profitability, etc. The Evaluation Report on Soical Forestry Programme by the

Government of India (1987) also states that in Karnataka 64 per cent of the 75
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beneficiaries under the farm forestry programme planted cucalyptus, while 17 per cent
of the farmers planted casuarina. Hencee, for assessing the economics of farm forestry
programme we have taken cucalyptus as a case for an in-depth study. The study
considers block plantation of cucalyptus grown by farmers under the farm forestry
programme. The study will also provide a comparative picture of the costs and returns
from eucalyptus tree crops vis-a-vis the annual crops. For this purpose ragi (finger
millet) is selected among the annual/scasonal crops, since it is the major staple and also
an important dry crop in our study region. Both eucalyptus and ragi are competitors for
land in the study region. The study of these two crops can shed light on the economics
of these two crops in the study region.

For an in-depth study, farmers arc sclecied as follows. In the sclected villages
of the study districts a housce listing ol the cucalyptus-growing farmers was conducted
in 1996-97 and all the eucalyptus growers were stratified into three categories based on
the size of their holdings. The sample farmers (160 farmers - 25 per cent from each
stratum in Bangalore and Kolar district and 100 per cent in Tumkur district) were
drawn by using the random table (for Bangalore and Kolar). The detailed sample
design of the study is explained in chapter 1I. The reference year of the study is 1996-
97.

Data type and Method of data collection

Both secondary and primary data have been used in the study. To analyse the
development of Social and Farm Forestry at all India level and Karnataka, sccondary
data have been used so as 1o serve as a backdrop to the in-depth analysis based on

primary data. The sources of secondary data are {rom official publications and records.
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The additional data required for the study is collected from the Dircctorate of
Economics and Statistics (Government of Karnataka), Planning Department
(Government of Karnataka) and from the taluk and village panchayat offices of the
study area in the selected districts. As the study is based mainly on primary data, the
required information is collected through a structured schedule (Appendix I) covering
the following aspects based on the objectives of the study.

1) Socio-economic characteristics of the sample farm houscholds
2) Costs and returns of eucalyptus cultivation

3) Costs and returns from ragi

4) Labour requirement in both ragi and eucalyptus

5) Marketing and pricing aspects of eucalyptus trees

6) Environmental aspects of eucalyptus trees as perceived by the furmers

Method of Data Analysis

The study intends o assess the cconomic viability ol cucalyptus tree crops
grown by farmers under the farm forestry programme. But evaluation of the costs
and returns of trees unlike that of annual crops is not simple due to their perennial
nature. In other words, tree cultivation is like a projectl. which yiclds returns where
the costs and benefits or returns accrue over a long period of time and hence time
and uncertainty assume added importance while assessing their viability. Hence,
costs and returns of tree crops have to be assessed for their entire life. In this study
eucalyptus has been selected for an in-depth study for reasons stated earlier. Since
eucalyptus is a perennial crop and cash flows accrue over a number of years its costs
and returns have to be considered for the entire life span. Evaluation of the cost and

returns in this study is in terms of 1996-97 prices. The costs incurred for eucalyptus
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cultivation and for other crops include labour charges and other costs like seedlings,
which are evaluated at the charges paid by the farmers. The different costs and
returns considered are based on the cost and income concepts adopted by the Farm
Management Studies (FMS) in India.
Cash Flow in Eucalyptus Cultivation

Belore discussing about the procedure for assessing the cconomic viability of
cucalyptus trees let us see the different items ol costs and returns involved in
eucalyptus cultivation. This is shown in table 1.10. ~

Table 1.10: Kinds of Costs and Returns from Eucalyptus Cultivation

Costs Remarks | Returns Remarks
1. Establishment Cost 1. Main Products These different
a) Land preparation :- 1) hired labour a) Round Wood | forms Qr returns
2) family labour b) Small Wood arc avaitable if the
. ) A farmer has
b) Planting:- 1) hired labour c) Twigs harvested the tree
2)tamily labour crops instead if he
c) Seedlings:- 1) purchased has sold the tree

crops to the agent

2) self grown
one lump sum

d) Replanting:- 1) hired labour amount is
2)family labour available to the
farmer.

e)Transport of Seedlings:-
1) hired labour
2) family labour
N L.and Revenue
2. Maintenance Cost H he retained any
a) Pruning:- 1) hired labour After two | 2. Minor portion of the tree
years of | Products products for his

planting | 3y Fuelwood use that will be

2) tamily labour

and then accounted.
b) Dry leaves
once
b) Watch and Ward:- 1) hired labour after each
2) tamily labour harvest.
c) Fertilizer
3. Harvesting Cost Not included in the total cost stream unless the

a) Felling farmer bears this cost.

b) Debarking
c¢) Transporting
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The table reveals that cucalyptus cultivation has three important costs  viz.
establishment. maintenance and  harvesting  cost.  Establishment  cost  includes
expenditures on land preparation, planting, seedlings, by farmers is on pruning the
waste growth, so as to facilitate eucalyptus trees to grow to good shape and size.
Regarding fertiliser application and watch and ward few farmers apphed fertiliser for
cucalyptus and no farmers kept a separate person for watching cuculyplus plantation.
Harvesting includes felling of trees, debarking of poles and l\runsporling of tree
products to the market which are not carried out by farmers as they sell off the standing
cucalyptus trees to the merchant. So in the total cost stream of the farmer the harvesting
cost is not included unless the farmer bears this cost. We have not imputed the
harvesting cost since the value of cucalyptus plantation is decided by accounting for the
harvesting cost to be borne by the purchaser, hence its inclusion in the cost streamwill
lcad to double counting of the harvesting cost. Regarding returns, information on
different items of output is not available from farmers because farmers sell the
standing cucalyptus plantation. The farmer will get one lumpsumi amount for
eucalyptus, instead of in terms of different products.
Assessment of the Economic Viability of Eucalyptus Tree Crops

The present study uses the Cost-benelit analysis techntque 1o assess the
economic viability of cucalyptus. We have used three viability measures viz. Net
Present Value (NPV), Benefit — Cost Ratio (B: C Ratio) and Internal Rate of Retumn

(IRR), which are commonly used in project appraisal or long term investment appraisal

to assess the economic viability of eucalyptus cultivation. Sensitivity analysis has also
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been conducted at different discount rates and under alternative scenarios to check the

robustness of the results.

Time Horizon of Tree Crops

In evaluating the costs and benefits from tree crops the life span of tree crops
play an important role. This is because every tree crop has its own life span up to
which it can yield economic returns. So considering the farmers’ experience about
the economic life of eucalyptus trees, the viability of eucalyptus trees has been
assessed for a period of 20 years in the present study.

Discounting Procedure

Discounting is the mechanisim by which the benelits and costs that occur at
different points of time in a project or long term investment can be compared and
weighted. Henee, the cash flows of cucalyptus have to be discounted. Discounting
procedure gives the present worth of future costs and returns. So the economic
viability of eucalyptus has been assessed after discounting the cash flows.

Selection of Discount Rate

Discount rate is essentially an interest rate used to determine the present
worth of a future value by discounting. In any project analysis selection of discount
rate is a difficult job. While sclecting a discount rate one should consider whether to
select a higher discount rate or a lower discount rate. As opined by a recent study
(Nadkarni et al 1994) a higher discount rate is justifiable when the cash flows are not
in terms of real prices, but when the cash flows are expressed in real prices a lower
discount rate is suitable as the inflation element is removed by converting nominal

prices into real priccs. Moreover, in the case of environmental and afforestation
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projects a lower discount rate is favoured. But at the same time a few arguments
statc that if the project is lor conunercial purpose, a higher discount rate has to be
considered in order to account for scarcity of resources. Considering these points,
the discounting has been done using three alternative discount rates i.e. 5, 12 and 15
percent with a view to subject the results to sensitivity analysis at different discount
rates. These three discount rates have been selected for the following reasons. A 5
percent discount rate is selected as the costs and returns of the project are expressed
in real prices (Nadkarni et.al. 1994). Besides, a lower discount rate is favoured to
account for the indirect benefits accrued from the environmental projects. The 12
percent discount rate is chosen following the recommendations of the Overscas
Development Administration, which suggests that a discount rate in the range of 8-
12 percent as appropriate in most developing countries (Abelson, 1996). The World
Bank, Planning Commission in India and several researchers too use a 12 per cent
discount rate.  Another rate of discount i.e. 15 pereent is selected considering the
commercial nature of eucalyptus cultivation and following the Report on Region
wise Cost of Cultivation of Crops for the year 1994-95 (GOK, 1994-95) for
assessing the economic viability of eucalyptus cultivation.

As stated already, to assess the viability of eucalyptus NPV, IRR and B:C
ratios are calculated. The NPV dctermines the present value of net benefits from tree

crops by discounting the streams of benefits and costs. The Net Present Value

(NPV) can be calculated by the following formula

B( C|
NPV = ¥ -2
(1+1) (1+1)
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where B, = Discounted Benefits
C, = Discounted Costs
r= Discount Rate
t=Time

The B:C ratio can be calculated by

B

2 | N
B:C Ratio = —urD
G
(1+1)'
where B, = Discounted Benefits ~

C, = Discounted Costs
r= Discount Rate
t= Time
This ratio compares the discounted benefits to discounted costs.

The Internal Rate of Return (IRR) is the rate of return on the investment that equates
the present value of benefits to costs. This can be calculated by
B( - C(
IRR= ¥ -------- =0
(1+1)"
where B, = Discounted Benefits
C, = Discounted Costs
r= Discount Rate
t=Time
The IRR is the economic rate of return or the cut off rate, which would show the
earning capacity of the investment made, when compared to some other financial
discount rate.
Economic Viability of Eucalyptus trces by accounting for the Opportunity Cost
In the study region eucalyptus and ragi (finger millet) are the competitors for
land. In many instances cucalyptus has substituted ragi, which is a major staple in

the region. Besides, the farmers have also planted eucalyptus on lands earlier used

for grazing activity. Hence this shift from ragi cultivation and grazing to eucalyptus
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plantation involves an opportunity cost in the form of ragi production foregone and
also the grazing opportunity lost to the farming community. Considering this the
economic viability of eucalyptus has been assessed excluding and including these
opportunity costs. The opportunity cost in terms of ragi production foregone has
been assessed by taking the costs and returns of ragi crop cultivated during 1996-97.
For the farmers who reported that they used their land for grazing purpose prior to
planting eucalyptus the local rent for using a unit area of grazing land has been
considered.
Comparative Economics of Tree crops and Annual crops

In order to study the comparative economics of tree crops versus annual
crops, eucalyptus and ragi (finger millet) have been selected. as noted earlier. Ragi
has been selected because cucalyptus cultivation substituted ragi crop in many
instances and ragi is a staple of the pceople in the study region. Besides, both
eucalyptus and ragi are rainfed dry rcgion crops and competitors for land use in the
region.
Application of Other Techniques for Data Analysis

In the study other statistical tools like descriptive cum tabular statistics and
regression technique have been used to analyse the data.
Scope and Limitations of the study

This study makes an attempt to assess the economic viability of tree crops
i.c. cucalyptus trees grown on the reccommendations of the farm forestry programme.
A comparative study between tree crops and annual crops has also been made 1o see

the comparative economics as the farmers have replaced annual crops by tree crops.



In order to examine the objectives of the study we have considered only eucalyptus
trees grown by farmers under the farm forestry programme. Though various kinds of
trees have been supplied, farmers preferred mainly eucalyptus for the reasons stated
earlier. For the comparative study ragi is selected as eucalyptus has substituted ragi
and both crops C.Ol'anlC for the same land in the study region. In this regard the
study is limited to one tree crop i.c. cucalyptus which was the predominant species
raised under the farm forestry programme in Karnataka. The study does not cover
the non-participant farmers in eucalyptus cultivation. With regard to marketing
aspects the study focuses only upto the stage of when farmers sell their eucalyptus
tree plantations to merchants at the farm gate. As regards environmental aspects the
study tries to explore the opinion and experience of farmers on various criticisms
and the eftects of eucalyptus cultivation. As it is difficult to check the decline in soil
productivity, reduction in ground water level etc. due to eucalyptus cultivation,
which are laboratory based, the study makes an attempt to compare the opinion and
experience of farmers on these issues with the available laboratory based results or
sciéntiﬁc trials. With these limitations the study has made an attempt to examine the
cconomic viability of farm forestry programme by taking cucalyptus as a casc study.
Chapter scheme of the study

The present study contains nine chapters as presented below.

Chapter 1 present the Introduction, Development of Social and Farm Forestry

Programme in India, Review of Literature, Need for the Study, Objectives,

Data and Methodology.
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Chapter 11 assesses the agricultural economy of Karnataka, development of farm
forestry in Karnataka and Profile of the sample region and houscholds.

Chapter 111 analyses the Cropping Pattern and Yicld of Lucalyptus and Explanatory
Factors.

Chapter 1V assesses the Cost and Returns from Eucalyptus and Ragi.

Chapter V makes an assessment of the Economic Viability of Eucalyptus tree

plantation.

~

Chapter VI examines labour usc in eucalyptus cultivation in comparison with ragi
and the Income of the houscholds.

Chapter VII analyses the Marketing and Price aspects of Eucalyptus.

Chapter VIII assesses the opinion of farmers on several environmental criticisms
raised against cucalyptus cultivation and a comparison of farmers’ opinions
with the scientific results form the existing studies.

Chapter IX presents the summary and conclusions of the study.
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CHAPTER 11

PROFILE OF THE STUDY REGION AND
SAMPLE HOUSEHOLDS



Chapter 11
PROFILE OF THE STUDY REGION AND SAMPLE HOUSEHOLDS

As mentioned in the previous chapter, Karnataka State is the setting for this
study as it has recorded remarkable progress in farm forestry programme. In this
chapter we shall present the physiographic features of the State, basic economic
indicators of the State economy in comparison with all India figures, and then
review. the development of the Social Forestry and FFarm Forestry programme in
Karnataka. The selection of the study area and sample houscholds and socio-
economic characteristics of the sample households are discussed thereafter.
Physiographical Features of Karnataka

Karnataka is the eighth largest state in India in terms of geographical area
having 19.1 thousand square kilometres, and is situated between 11.31° and 18.45°
North latitudes and 74.12° and 78.40° East longitudes. It stretches to 700 kms. from
north to south and 400 kms. from cast to west. The state has varied topography ranging
from the narrow coastal places to the high ranges of the Western Ghats, which give
place to gently sloping coastal plains. The greater part of the state lies between 450
meters above the sea level, and has elevations exceeding 1800 metres in the Western
Ghats. Geologically the state is composed mainly of igneous and metamorphic rocks,
which arc weathered to various depths depending upon climate and topography.
Agro - Climatic Zoncs in Karnataka

Agriculture is the backbone of the State economy as it provides livelihood to
more than 65 per cent of the population, contributes around 32 per cent of the State
Domestic Product (SDP) and is also the source of raw materials for several agro-based
industries. The performance of the agricultural sector depends upon the topographical
features like rainfall, type of soil and other climatic determinants, which influence the
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