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Project proposal in brief
1. Project number : KFRI 544/2008- Phase I1

2. Title of the project : Forestry Sector Analysis for the State of Kerala

a) To formulate an econometric model useful for
projecting the status of supply, demand and price
of various forest products in the State.

b) To evaluate the status of forest-based industries
like sawmilling, pulpwood, plywood, eco-
tourism and drug manufacturing and work out
their possible future scenarios, to the extent
possible, subject to the availability of data.

¢) To analyze the interrelation between forestry and
allied sectors in Kerala.

3. Objective

4. Expected outcome . The study will help formulate management strategies
and development policies with regard to the forest
sector in the State. More specifically, the
econometric model will throw light on how the
forestry sector operates and indicate trends in supply,
demand and price of the forest products considered.
The scenario models will indicate the possible future
scenario/potential of the forest-based industries under
alternative policy regulations. The study will also
show the interrelations between forestry and allied
sectors in the State,

5. Date of commencement : May 2008

6. Scheduled date of completion : June 2010*
7. Funding agency i MOS&PI, Government of India -

. 8. Project team
- Principal Investigator : Dr. K. Jayaraman

Associate Investigator ¢ Dr. V. Anitha

* The project activities had to be suspended for some time due to delay in getting the
second installment from the funding agency.
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Abstract

Sector analysis based on Net State Domestic Product (NSDP) was carried out. Data on
NSDP relating to various sub-sectors for the State from 1960-61 to 2003-04 were subjected
to. time series analysis after appropriate preprocessing. The forestry sector has been
undergoing distinct stages of transition in the past. During 1960’s, wood production was
much high due to large scale conversion of natural forests to plantations as part of Five
Year Plans. The next period recorded some stabilization or slight decrease but 1980°s
showed a rapid decline in production due to stoppage of clear felling and selection felling
from natural forests. Production caught up later as plantations raised around four decades
earlier were coming to maturity. A more quantitative analysis carried out on NSDP of
forest sector using Autoregressive Integrated Moving Average (ARIMA) model indicated
an increasing trend for production from forest sector in the immediate future. Analysis
based on partial correlation of NSDP of forestry sector with similar values of all other sub-
sectors revealed that production from forests has been proceeding more or less
independently of other sectors. It was also revealed that the contribution of forest sector to
the State income was to the order of 1 to 2 per cent showing the inadequacy of NSDP in
evaluating the sector performance.

Analysis based on Gross Domestic Product (GDP) although simple to execute, suffers
from the major limitation that only tangible benefits from forests get accounted, grossly
underestimating the role of forests in the overall economy. Criteria and Indicators for
Sustainable Forest Management (SFM) is a comprehensive approach as it takes into
consideration the ecological, environmental and economic issues related to forests.
However, the method being a mere passive assessment of the forest and related 1ssues, is
more suitable for routine monitoring. Moreover, there are problems in gathering all the
required data for periodical evaluation. The logical framework advanced by the Asian
Development Bank (ADB) is functional in the sense that key sector problems are
identified and their solutions worked out. It also provides guidelines for selecting the
most effective strategy for accomplishing the management objectives. Application of the
method for practical problems was illustrated usmg examples related to natural forests,
plantations and industries.

The study to evaluate the supply-demand situation of teakwood in Kerala based on
econometric modelling indicated that the demand of teakwood in Kerala is highly
influenced by the current price of teak, lagged population and lagged per capita income
of Karnataka, Similarly, the supply of teakwood is found to be influenced by lagged
values of consumption and price of teakwood. The future trends for price and demand
worked out showed a generally increasing trend for both teak prices and demand beyond
2004-05 but for the yearly alternating fluctuations in both the cases.

A study on the periodic behaviour of production and price of teakwood indicated that
production of teakwood from forest has no significant peaks and hence there is no
cyclical pattern. For the quantity exported, a peak was suggestive corresponding to the
frequency 0.20 i.e., there was a cycle with period of five years but in the case of quantity
imported, there were no significant cycles. The spectral analysis of teak price revealed



* peaks around the frequency of 0.30 i.e., a cycle of length around three years. Since there
is a noticeable peak at the frequency 0.175, roughly, a five year cycle is observed in the
casc of substitute price. On the whole, some market adjustment mechanism seems to be
operating with a cycle of three to five years.

Study on pulpwood requirements in the State was carried out using data obtained from
Hindustan Newsprint Ltd (HNL). The time series data gathered consisted of annual supply
- of different kinds of raw material from government and other sources including Kerala
- Forest Development Corporation Ltd. (KFDC) for the period from 1982-83 to 2008-09,
* consumption of raw: materials and production of newsprint for the period 1983-84 to
- 2008-09. HNL uses different types of raw material such as wood, bamboo, reed and
- waste paper. Nearly 40 to 50 per cent of the total consumption consisted of wood. The
next important material was reed but over the years, the percentage contribution came
‘down drastically. Instead, bamboo was being increasingly utilized. Forecasting of
- pulpwood consumption and newsprint production was carried out using ARIMA model.
The projections made for the six years after 2008-09 showed further increase in total
- consumption of raw materials and production of newsprint in HNL.

The survey on forest-based industries was directed to ecotourism, sawmilling and raw
drug manufacturing units. Pulpwood industry being not much dependent on forests was
excluded from this report. The tourism traffic to Kerala depicts an increasing trend over
“the years. The average number of domestic tourists to Kerala during the period 1980 to
2003 was 2,201,960 per year and the year 2003 recorded the highest number of domestic
tourist flow with 5,871,228 tourists. Annual increase of foreign tourists” arrival to Kerala
during the given period is 11,047, The visitors flow to the Wildlife Sanctuaries (WLSs)
and National Parks (NPs) of the State depicts an increasing trend during the period 1998-
2006 with an annual average flow of 663,255.

The sawmilling units are spread over the entire State except those parts having larger area
under forest. Of the total number of 2214 registered units, 93 per cent of the sawmills are
small-sized employing less than 10 workers. Examination of the year of inception of a
cross section of the population showed that there has been stagnation in the growth of the
industry with little or no addition in the number of units in recent times. This is largely
because the Forest Department stopped issuing No Objection Certificate (NOC) to new
entrepreneurs.

A survey of the sawmlllmg units in the State based on stratified random sampling
highlighted the mean annual outturn of the small sized units to be 806 m and that of
larger units to be 1958 m’®. Together, a total of nearly 1.95 million m’ of wood get
processed through these sawmills annually. About 85 per cent of the total outturn is
claimed by the small units. The capacity utilization of the small units is 65 per cent and
that of large units is estimated as 86 per cent. The major sources of the timber used in
furniture making and timber sales are homesteads (53%) and import (34%), while forest
depots account for 12 per cent. Teak (29%), pynkado (26%) and jack (15%) were the
most preferred timbers used for direct sales and furniture making by sawmill owners. The
timber brought by customers for sawing mostly comes from homesteads (92%). The most



. common species brought by customers for sawing are mango (28%), jack (23%), coconut
(14%), anjlly (9%) and teak (6%).

- The fact that the outturn is far below the installed capacity is an indication of the
additional activity possible in the industry without any major structural changes. Shortage
of raw material is the major constraint faced by the industry. Hence, technological
advancements have not made their way into the industry in a big way. Since homesteads
continue to be the major source of wood, tree planting in homesteads needs to be
promoted by appropriate legal and policy changes. The major timber species coming
from homesteads happen to be teak, jack and mango. Pynkado is one of the preferred
timbers that are imported. Since, there is shortage of wood in the internal market, import
could also be liberalized. The mill owners in general indicated problems in securing or
renewing license, unnecessary harassment from officials of different Departments among
others. Some changes in this front could also be thought of.

The raw drug industries in Kerala are shifting their focus from the classical formulations -
to the nutraceutical market. Analysis of the status of raw drugs in Kerala projects an ever
increasing demand as the sales value of raw drugs and its collection charges depict an
overall increasing trend during the period 1985-2004. Lack of availability of quality raw
materials, lack of appropriate government policy and fluctuation in price are the common
constraints identified by these units. The development of raw drug industry in the state
will depend on the capacity of the units to take advantage of emerging opportunities, the
ablhty to compete in global market place and the commercial viability of the various
activities,

Forests provide humanity a multiplicity of goods and services. Agriculture and certain
industries have close dependence on forests. The domesticated plants and animals have
their origin in forests. Similarly, the rivers which irrigate agricultural lands are sustained
by forests. However, the population pressure had resulted in destruction of forests in the
~ past. Presently, agriculture claims over 54 per cent the land area in the State whereas
forests occupy around 28 per cent of the land area mostly confined to hilly tracts. Forests
and agriculture play an important role in the economy of the State but their percentage
contribution in physical terms have been decreasing over time.

The chief industries centered on forests in the State are sawmilling and related industries,
ecotourism and raw drug industry. The survival of these industries is dependent either on
the forest produce or the forest sites. Forest plantations constitute substantial quantities of
raw material to the wood-based industries. Much of minor forest produce comes from
natural forests. The forests provide shelter and means of livelihood for the hill tribes.
They provide employment to the socially and economically backward communities,
particularly the women and tribal people. However, the number of persons employed in
agriculture, hunting, forestry and fishing, in public and private establishments in Kerala,
illustrates a continuous decline in the past.



1. Introduction

. Forests and forestry are becoming an increasingly larger issue in the context of the
current scenario of global warming and related environmental concerns. It has been
repeatedly emphasized that forests play a pivotal role not only in maintaining the
environmental stability but also for meeting the several economic and socio-cultural
-objectives put forth by the increasing population. However, in many developing
- countries, forests have been a subject of large scale exploitation leading to deforestation
- and-forest degradation. Thanks to many international efforts, such countries across the
globe have been gearing up to conserve and manage the remaining tracts of forests in a
- sustainable manner, India has been no.exception to this phenomenon is well depicted by
- its National Forest Policy 1988 which laid emphasis on environmental stability and Joint
* Forest Management. Forests of the State of Kerala are also currently managed in line
with the principles laid down in the National Forest Policy but a detailed analysis in this
- respect seemed to be in order and hence this project. '

Although the project title is broad based, the study had the following specific objectives

-as of developing an econometric model for forest products, evaluating the status of forest
based industries and analyzing the interrelation between forestry and allied sectors.
- However, the discussions have beeri made on many aspects without loss of generality.

Before embarking upon the details of work done, some general concepts and definitions
are reviewed in the following. A sector comprises for the most part, the producing or
-operating units in the economy that have a common function or output. Thus, sectors are
‘segments in the economy identified in terms of their contributions to the economy and
-daily quality of life. Policies and regulations from the government institutions contribute
to regulating and administering each sector. Sector analysis refers to the process of
identifying possibilities for improving sector performance.

-Forest sector thus comprises all goods and services related to forests. Like any other
sector, forest sector also does not stand in isolation. It has inter-linkages with many other
sectors and is subject to government policies and regulations implemented from time to
time. Conservation and production have been two major themes operating in the sector
which had their implications in the management of this important renewable natural
resource. Globally, the major issues that are currently discussed in relation to forest
sector are forest degradation, climate change, social and environmental services provided

by the forests and sustainable forest management many of which are highly relevant even

locally. This report examines some of these issues in the States” context.

Although started ambitiously, availability of appropriate and reliable data was a major
constraint in the study, Hence, the scope of conclusions and recommendations arising

from this report is also limited to this extent.



2. Forest Sector of Kerala — An appraisal

Kerala is a small state in the southwestern corner of India. It represents 1.18 per cent of
the total area of India but claims around 3.5 per cent of the total population of the
~ Country with a population density of 819 persons per km®. Forests occupy 11,265 km?
(FSI 2009), which is 29 per cent of the total geographical area of the State. Management
of the forests is vested with the Government. Felling from natural forests is completely
banted. The Western Ghats, a sizeable portion of which is in Kerala, is one of the 34
 global hotspots of biodiversity in the world. There are about 500 species utilized as Non
- Timber Forest Products (NTFP). The tribal communities in and around forests mostly
depend on NTFP for their subsistence. Forest plantations occupy about 10 per cent of the
_area under forests. Teak and eucalypts have been the principal forest plantation species.
At present, they account for 57,855 and 24,500 hectares respectively. Kerala is a state,
- which has notified tourism as an industry. There are five national parks, eleven wildlife
sanctuaries, two bird sanctuaries and one tiger reserve some of which are highly preferred
locations for tourists.

Management of forests in the State is vested with the State Government. The Forest
Depariment operates under the legal framework of the State and the Country. Since the
forests are in the concurrent list, the forest management policies are: in line with the
National Forest Policy of the Country.

In the past, agriculture was a highly competitive sector affecting the forests leading to its
destruction. About 46 per cent of the total geographical area is now occupied by
homegardens and 16 per cent by private estates of rubber, cardamom, coffee and tea. The
traditional tree crops grown in homesteads are coconut, jack, mango, cashew, teak, anjily

“among others. The recent liberalization of rules on felling of trees from homesteads has
opened up avenues for more agroforestry options in the State. Homegardens and estates,
particularly, rubber plantations form the major source of wood supply in the state. The
major wood-based industries are sawmilling, packing case, plywood, splints and veneers,
pulp and paper, among others. There are around 4000 wood-based units, which depend
not only on forests but also on homegardens and estates, for their wood requirements.

Kerala has the legacy of achieving enviable standards in important areas such as literacy,
life expectancy and other material quality of life through progressive policies and public
action of the State and other social institutions through democratic means. Although the
current per capita income is inadequate to support such achievements, the deﬁ01ency is
supposedly met by the high inflow of migrants’ remittance.

The state of Kerala is thus unique in many respects and an overall assessment of the
present status and future prospects in quantitative terms using the modern analytical tools
has” become the need of the day in order to formulate definitive strategies for the
development of the forest sector of the State in relation to the overall socioeconomic

scenario prevailing in the region.



3. Sector analysis

3.1. Analysis based on Net State Domestic Product (NSDP)

One straight forward indicator that can be used in sector analysis is the GDP. Quite often,
- NSDP is used in-economic analysis which is GDP less depreciation or consumption of
capital. The data on NSDP relating to various sub-sectors for the State from 1960-61 to
2003-04 were collected from the reports of the Directorate of Economics and Statistics,

* Government of Kerala. The values were then brought to the base year of 1980-81 using

forward and backward splicing. An.appreciation of the overall context of the State
economy would be helpful before proceeding with the analysis of forestry sector. A
companson of the overall trend in the NSDP for the State in relation to that of the Country
is made in Figure 3.1. For effective scaling, the index values with the base year of 1980-81

are shown, instead of absolute values of the NSDP.
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Figure 3.1, Trend in NSDP (index value} for Kerala in relation to that of India

Figure 3.1 depicts-a-distinct change in the growth pattern of the State economy since 1986-
87. Subrahmanian.(2005) had observed that the change is possibly due to the liberalization
policies introduced at the national level during 1980°s with some lag for the State to
respond.

The growth patterns in ma_]or sub-sectors of the State viz., agriculture, industries and
service sectors are shown in Figure 3.2. The sub-sectors correspond to the primary,
secondary and fertiary sectors of the traditional typology after some modifications. The
corresponding growth rates based on exponential finction are shown in Table 3.1.
Although the primary sector has recorded a higher growth rate after 1986-87, this rate is
much low when compared to that of secondary or tertiary sectors.

Table 3.1. Growth rates of agriculture, industry and service sectors

Sector 1960-61 to 1986-87 . 1987-88 to 2003-04
Primary (Agriculture) 1.06 2.89
Secondary (Industry) 3.40 6.32
Tertiary {Service) 3.21 817
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Figure 3.2. Trends in NSDP for major sub-sectors of Kerala

Within the primary sector comprising agriculture, forestry and fisheries, the growth
patterns were much different as shown in Figure 3.3 and Table 3.2.
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Figure 3.3. Trends in NSDP for agriculture, forestry and fisheries sub-sectors of Kerala

Table 3.2. Growth rates of agriculture, forestry and fisheries sectors

Sector ' 1960-61 to 1986-87 1987-88 to 2003-04
Agriculture 1.23 2.81
Forestry 0.64 298
Fisherics 047 2.84




An expanded version of the changes in the forestry sector is depicted in Figure 3.4.
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Figure 3.4. Trends in NSDP of forestry sector of Kerala

. It can be seen that the-forestry sector has been undergoing distinct stages of transition in the
past. To make things ¢lear, the decade-wise growth rates worked out are shown in Table
3.3. S '

Table 3.3, Decade-wise growth rate in forestry sector

Period - Growth rate
1961-62 to 1970-71 9.45
- 1971-72 to 1980-81 -1.17
- 1981-82 to 1990-91 -12.34
1991-92 to 2000-01 1.80

‘During 1960’s, the production was much high due to large scale conversion of natural
- forests to plantations as part of Five Year Plans. The next period was that of some
stabilization or slight decrease but 1980’s showed a rapid decline in production due to
~ stoppage of clear felling and selection felling from natural forests. Production caught up
later as plantations raised around four decades earlier were coming to maturity.

The policy of conservation of forests executed since the mid 80’s in the State restricted
the exploitation of forests and as a result, a number of substitutes of wood in the form of
plastics, fibre-based furniture, steel and other metal based products were progressively
used in consiruction, furniture industry and production of transport equipments among

others.

A more quantitative analysis was carried out on NSDP of forest sector in order to
understand future trends. ARIMA model of Box ef al. (1994) was used to describe the
series. A time series that is modelled as a linear combination of its own past values and
past values of an error series is known as ARMA model. An ARIMA model is usually
denoted by the notation, ARIMA (p, d, ¢) where p is the order of the autoregressive part,



d is the order of differencing, ¢ is the order of the moving average process. Given a
dependent time series {¥, =1 <¢ < »}, mathematically, ARIMA model is written as
6(B)
—BYVy = :
(1-BY'y, #+¢(B)a: 3.1)

where ¢ indexes time

¢ 1s the mean term

- B is the backshift operator; that is, BX,=X,.,
#(B) s the autoregressive operator, represented as a polynomial in the back shift

operator: ¢(B)=1-4B—¢,B*..—§,B" '

- 6(B)is the moving-average operator, represented as a polynomial in the back
shift operator: (B)=1-6,B-6,B* —...-0,B" _
a, is the independent disturbance, also called the random EITor.

Results of the time series analysis done using Box-Jenkins model are depicted in Figure
3.5. There is much agreement between the observed and the fitted values during the
- estimation phase with a total R* of 0.90 (90%). Second order differencing was required to
make the series stationary. The fitted model was ARIMA (1, 2, 1) after logarithmic
transformation. The parameter estimates are reported below..

Intercept | : -1.770 (0.596)
Autoregressive parameter : -0.335 (0.158)
Moving average parameter : 0.999 (5.607)

Although some of the parameters were non-significant, they were retained in the model to
make the forecasts better. Alternative models tried had larger forecast error. The
projections made for the ensuing 7 years after 2003-04 showed further increase in the
production from the forests in Kerala as per the present trends. -
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Figure 3.5. Projection of forest sector NSDP based on ARIMA model



One of the objectives specified was to study the interretation of forestry sector with that of
allied sectors. In order to have a glimpse of any such relationships, partial correlation of
NSDP of forestry sector with similar values of all other sub-sectors were worked out using
- the multiple time series-data on NSDP. The partial correlations between forestry and other
sectors eliminating the influence of total NSDP are reported in Table 3.4.

Tablc 34 Partlal correlations of NSDP of foresiry sector with other sectors

Sector Partial correlation with forestry sector

N NSDP
Agriculture _ -0.17
Fishing " 0.47
Mining and Quarrying -0.62 -
Manufacturing -0.44
Electricity, Gas and Water supp]y 0.41
Construction’ 0.12
Transport, Storage and Communications 0.17
Trade, Hotels and Restaurants 0.54
Banking and Insurance -0.16
Real éstate, Ownership of dwelling efc. .40
Public Administration -0.66
Other services -0.50 -

- There are no significant correlations to commend upon except those with mining and
quarrying and also public administration. We may therefore conclude that production from
forests has been proceeding more or less independently of other sectors.

All said and done, .one important limitation of the above analysis was that the contribution
from the forest sector to the state income was too low (1.6 %) as can be seen from the

following Table 3.5.
" Table 3.5. Contribution of the different sectors to the tofal State income for 2003-04 (Rs)
Sector At current price Percentage
Apgriculture : 122093 13.8
Forestry and Logging 14313 1.6
Fishing 12746 14
Sub Total: Primary 149152 16.9
Mining and Quarrying 1730 402
.| Manufacturing 68021 7.7
Electricity, Gas and Water supply 118740 ' 13.5
Sub Total: Secondatry 188450 214
Construction 15336 1.7
Transport Storage and Communications 73307 8.3
Trade, Hotels and Restaurants 2099135 23.8
Banking and Insurance 58754 6.7
Real estate, Ownership of dwelling etc, 77513 8.8
Public Administration 35863 4.1
Other services 73908 8.4
Sub total: Tertiary 544595 61.7
NSDP at factor cost 882237 100.0

Source: Economic Review 2000
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This ‘is’ not to understate’ the 1mp0rtance of the forest sector but_owes mamly to ‘the
“computation of NSDP which is based on production approach for the primary sector. The

* “NSDP for forest sector is based .on the commercial value of the saleable product from

forests .like timber, firewood and NTFP,. All the intangible beneﬁts like carbon
sequestration, soil and water conservation, ‘biodiversity, among others are presently:_

- ¢ unaccounted in the computation of GDP and thus the contribution from forestry remains
' ___underestlmated Hence, there was a need for going for alternative frameworks for analyzing

the sector performance. One such framework is that of the Criteria and Indicators (C&l) for: |

- SFM. However, paucity of data prevents a detailed analysis using this approach. A more

L ':'plaumble means is'one that is offered by the ADB which is examined in the next section.

36

3.2 Analysns based on ADB framework

--The basis of thls framework is that described by Saldanha and Whlttle (1998) which
involves a problem—onented approach The d1fferent steps involved are detailed in’ F igure

A



The method starts with an assessment of sector performance using corresponding
indicators and is followed by identification of a key sector problem or opportunity. Next,
a cause and effect analysis is conducted which is later converted into an objective tree
indicating the steps to be taken for achieving positive changes. During this process,
several alternatives could emerge and there is the task of choosing the appropriate option
(s) to address sector problem or opportunity. Ideally, some experimental data would be
required to choose between these alternative options. However, an alternative analysis
can be conducted by setting certain criteria and scoring the effectiveness of these options
with respect to each of these criteria. All the scores are out of 10 points. The scores
assigned for different options can then be multiplied by the relative weights assigned for
each criterion and added up to get the total score for each option. The option getting the
highest score gets considered for implementation. Setting physical targets and monitoring
follow, specifying the assumptions and risks involved. An attempt to illustrate the
application of this approach for forest sector analysis is made herewith.

Without losing generality, one may ascertain that the forest sector comprises three sub-
sectors, viz., natural forests, plantations and associated industries. Each sub-sector has a
mandate of its own, like issues related to natural forests are predominantly conservation-
oriented, the emphasis with respect to plantations lies on productivity. The industries are
concerned with utilization of forest products. The performance indicators that can be used
in respect of each sub-sector are indicated in Figure 3.7. Forest cover, wildlife abundance
and soil status seem to be the key variables that need to be monitored with regard to
natural forests. Of late, climatic changes also have become relevant in the global context.
Information on productivity, soil status and product prices will cover most of the issues
related to plantations. Outturn, capacity utilization and product price appear to be the
most important variables as far as industries are concerned although the specifications
may differ depending on the product under reference.

12



' Watuidl Forasts ;5;5' “ .Plantations - i | | Industies
(Con,se_rv_atlun} (Pruductlon] s {Utilization)
I B

"Forest caver “oo-Productiviy |- [0 Owttwm- |

W:Idllfe abundance: Soil status- ”C_apacil]r utilization

______ Sorlstatus . Productpnce_ ) . Produet price

There is a need to define and also specify the units for these variables but most of them
are ‘universally known. For instance, forest cover is presently most easrly assessed
through remote. sensmg, expressed in km2 ‘and 1s class1ﬁable as open and ‘closed’.

o for product1v1ty for tree crops is the mean annual mcrement per hectare Product prlce is
~usually expressed in terms of value per unit of finished product Outturn refers to the total

o annual production and capacity . utilization indicates the extent to whrch installed strength

: 3. 2, 1. Natural f0rests

1sutlhzed S

The subsequent steps in the process are explained for each sub sector separately in the
Indian context with spec1al reference to Kerala State '

Frgure 3. 8 shows the cause and effect analysrs performed for the key problem of forest
degradation. The deficient sector outputs include fire, grazing, illicit ‘felling, illicit

o collection of NTFP and encroachment. These deficiencies arise from - ineffective

enforcement of regulations, inadequate infrastructure and lack of cooperation from'
3 people Deficient. institutional capabilities and  inadequate policiés resulting from
1nadequate ﬁnan01al and technical resources have ‘been 1dent1ﬁed as' reasons for the

13



_ reﬂected in respecttve manners at the nat10na1 level as well

"When adequate fmancnal and technlcal resources are prov1ded 1nst1tut10nal capabilities @~ -
are *strengthened and good policies emerge resulting in effective enforcement of
1;-:regulat10ns, adequate mfrastructure ‘and people’s parthlpatlon in forest management

_increase in ‘wildlife numbers enhanced prcductlcn and envn‘onmental benefits. These :
' 1mpacts are then well carned over to the nattonal level (Flgure 3.9). '

As ccuId be seen from Flgure 3.9, controllmg ﬁre grazing, illicit fellmg, collectton of

L ';MFP and ettcrcachment form the dlfferent altematlves for 1mpr0v1ng the forest

out that controlhng fire seems to be best option for improvement of forest COIldltIOIlS

S takmg into-account its immediate effect, easiness to implement, financial .and economic
B v1ab111ty, social- and pollttcal acceptance and the w1despread 1mpact (Tables 3. 6 and 3.7).

[ iiilézzi'ilat't_'lralForests .;;-5::5: J

Lowering: -
~ animal
- .diversity

Depletion ‘of
plant genetic:
.- {gsources

| wational
“Impacts.

Lower proﬁts:

Lower employment)| ( Naturel disasters.) | ..
8 ortaga'.é_
.. afraw -
.mat'e'ria'!s

Reduced -
regenseration

| consequent
. Impacts

' 'ar_wironmental :
.+ benefits”

) - 'Kéy'Secto'r '
Problem

.| Dencient
| Sector

Ineﬁeclwe enforcement Lack of cocparation
( ofregu!atlons > (adequahe |nfrastruclure ( from péople )

 Palicies & ™\
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Figure 3.9, Objective tree for irﬁprovement of natural forests.

. Table 3.6, Performing an alternative analysis for natural forests

: C:c:mtrolling

Controlling

: T E * Controlling
Criteria. 1:;?1]1‘? Cong;;llmg_ Score Cm;::]ng Score illicit Score MFP Score  encroa-  Score
' & £ _ & felling collection chment

' Quickness 10 ' ']mmediate : ,10 B Long term 5 - Immediate 8 * Imrnediate Immediate 8
of resulis - effect. effect effect effect effect - °
Institutional Réqﬁires ... Requires . Requires’ _Ré_quircs Within the
capacity to 5 ° ‘employing .. 10 ' additional 8 additional 8 : additional 8 powers:ofthe 8

© implement : fire watchers -staff. staff . staff : staff -
Financel . . ;

cand 5 Viable g Viable 8 ° ‘Not verygood 5 ' Viable 8 Vigble - 8

_ economic . _ :

© viability . .
Social and _ - - e X
political -5 Acceptable 10  Nothigh 7  Difficultto oo Nothigh 5 Low = 5

- implement .

acceptability : : .
Most L oy L : Co
S Has widespread Fairly Fairly : . _ . :
;vf}fgz.:pread 5 offect 1{:}: effective 7 ef‘r‘ectwe Effggtlve 7. Efﬁ:fc_twe 7
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Table 3.7. Computations in alternative analysis for naturat forests

Weight Weight Weight Weight Weight -
. Relative * * * *

Criteria weight Score Score Score Score Score Score Score Seote Score (E‘Scnre_

(Fire) (Grazing) (ilicit felling) _ (MFP) ch’;;ﬁf)
Quicknessof 10 100 5 50 8 80 8 80 8 80
results )
Institutional ’
capacify to 5 10 30 8 40 8 40 8 40 8 40
implement
Financial
and 5 8 40 8 40 5 25 8 40 8 40
2conomic
viability
Social and
political 5 10 50 7 as 5 25 5 25 5 25
acceptability
Most
widespread 5 10 50 7 35 7 35 7 35 7 35
effect
Total
Index of 290 200 205 220 220
performance

3.2.2. Plantations

Figure 3.10 shows the cause and effect analysis performed for the key problem of
decreasing productivity levels of forest plantations. The problem is identified to be the
result of poor genetic stock, low management inputs, soil erosion due to the relatively
higher soil exposure in plantations, illicit felling and to some extent, fire. These
deficiencies arise from poor technology, inadequate infrastructure and ineffective
enforcement of regulations. Inadequate research programmes and defictent institutional
capabilities could be contributing to the above situation in the wake of inadequate
financial and technical resources. Low productivity of plantations puts higher pressure on
homesteads as a timber source, results in increased imports due to shortage of raw
materials. Poor condition of plantations also results in reduced environmental benefits. At
the national level, this leads to loss of tree cover, loss of foreign exchange, lower profits
and lower quality of life due to lower employment and natural disasters.

In the presence of adequate financial and technical resources, institutional capabilities are
strengthened followed by good research programmes resulting in better technology,
adequate infrastructure and effective enforcement of regulations. Good plantation
technology with high management inputs and effective soil conservation brings in higher
productivity. Control on illicit felling and fire help protect the resource. Improved
productivity puts less pressure on homesteads for production of wood. Higher domestic
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_'fproductlon 1mp11es fewer 1mports more avallablllty of raw materlals and enhanced
environmental benefits on account of the larger growing stock ‘These 1mpacts are then-
carried over to the natlonal level (Flgure 3 11). . y

“Plant . 1mprovement programme provision. . of hlgher management inputs, .soil
conservation, control of illicit felling and fire form the different altematlves for
- improving productivity (Figure 3.11). The alternative analysis conducted is illustrated in
Tables 3.8 and 3.9 for plantations. It.turns out that several options are desirable.
Providing high management inputs and controllmg fire are preferable on account of the-

. quickness- of results. Plant 1mprovement programme,. although effectwe, has long
”gestatlon perlod S y o

Lower
quallty

 Natlonal
- impacts 7. |

..... 1 Ifarelgn .3. o
- - 1x_exchange

Pressure on |
homashaads. / .

._ Reduced
erwlronmental

- . of raw
. materials

Deficlent
. :-Bector.
_Qutputs

| Policies &\
;l_n;tltutlons

17



Plantat!ons

. Better
. quality,
< oflife

“National :

- Tree-cover .. Forei nexchan 5
L. protected ( cgnserved ge ngherprofts

Hamésﬁéads : \ Adequate -
nottaxed -}~ | Less impol"ls' : supply of raw

« for wood

" Enhanced
.- snvironmental
beneﬁts

.. makerials’

Effective enforcement
_of regulatlons

" Bette rlnslltutmnal N
capabllltles ;-; S

AdeQUate of ﬁnanclal andtechmcal reSoul‘CGS )

Figufe.3. 11. Objective tree for ifn’provement of plantations

- Table 3.8. Performlng an alternatlve analy51s for planlatlons
: B P]ant o . Contro]lmg ..
Criteria .:Relgtwe improvement Score ngh 1nputs Score . Effectlve_ Score  llicit. Score Controlling Score
-weight : -s0il conservation ~ fire
: _programume . S fellmg
Quickness of “Long- term e o Immediate - . Immediate . . .
. . results B 10 } offect .5 :QUICk effect 10: : Quzlck 8 *effect. " effact 8
| Institutional Good genetic Requires Requires- | . Requites. - eﬁ‘"}‘;‘r{’; SN
capacity to 5 - stock 10 additional = 8 additional '8 Loquies POYIE g
R e S additional staff - ~. fire B
implement - :: - purchasable - resources resources S
- RS C : watchers
Financial SRR R I
and - 5 Vigble: 8  viable 8  PTOYSY' S 5. vighle 8. ¢ Viable 8
__ econamic T g : © - good o . g
" viability _ ) Dol . S
Social and o o
Cpolitical 5 Acceptable’ 10 Nothigh 7 . DiGMtIO et o pigh s Acceptable 5 :
T Do .. implément .
_acceplability o _ : :
Most © Has R ' g Has R
widespread - -5  ‘widespread- 10  Effective 7 Effective = 7 Effective 7  widespread 10
~ effect G effect ' ' - effect
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Table 3.9. Computations in alternative analysis for plantations

We:(ght Weight Weight We*1ght We):ght
3 & *
Criteria lzve;?tgte Scote Score Scorg S ‘Score Score Score  Score  Score  Score
g (Plant Hich oo ol (Iikicit (Fire
improvement) (High inputs) (Soil) Felling) conirol)
Quickness of 10 5 50 10 100 8 80 8 80 8 80
results
Institutional
capacity to 5 10 50 8 40 g 40 g 40 10 30
implement
Financial .
and 5 8 40 8 40 5 25 8 40 8 40
econormic
viability
Social and
political 5 10 50 7 35 5 25 5 25 5 25
acceptability
Most
widespread 5 10 50 7 ‘35 7 35 7 35 iy 50
effect
Total
Index of 240 250 205 220 245
performarce
3.2.3. Industries

Figure 3.12 shows the cause and effect analysis performed for the key problem of
decreasing outturn from industries. The immediate causes are identified as shortage of
raw material, inferior processing technology employed, poor processing capacity, high
input costs such as that of electricity/diesel, administrative snags such as annual renewal
of license and several other operational difficulties. Low domestic production, inadequate
funds of the entrepreneurs and ineffective regulations act as causes for the deteriorating
situation. Deficient institutional capabilities and ineffective policies lead to the poor
“operational environment. Low industrial outturn gives lower returns for the
entrepreneurs, results in increased imports, promotes unemployment and increased
product costs, At the national level, this leads to economic recession, loss of foreign

exchange, poverty and inflation,
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.cﬂlm':;[wé T
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Deficient o

Se ctor * Raw materlal -

slmthe

| Policias & ™
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strengthened Coupled with good policies, this leads to hlgher domest1c producnon of raw

L matenals and . eﬁ‘ectwe regulatlons The resultlng sector outputs are adequate raw
absenee of unwanted administrative controls Increased outturn. leads to hlgher retums,
less' imports,- higher employment rates ‘and decreasing product costs w1th consequent
'1mpacts at the natlonal level (Flgure 3.13). e
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F igdre 3.13, Objective tree for?iﬁiprdvement of plantations '

5 '_'Increasmg the plantatlon product1v1ty, import of taw matenals enhancmg processing

capacity, reducing input costs and removing administrative snags are some of the- options
available (Figure 3.13). Alternative analysis conducted is depicted in Tables 3.10 and

3 11. Import of wood because of the quickness of the effect seems to be an effective

mdustrles Removing admlmstratlve snags will promote enthusiasm and confidence of
the entrepreneurs, Increasing plantation productivity is a long-term strategy for enhancing

- . domestic production.- Reducing input costs like that of electricity and diesel charges,

wages, among others may not be effective due to-their inter-linkages with pol1cy matters,

" In the 1mpler'nentat10n of the prOJect design process of ADB, there is a final step of

~ setting performance targets and specifying monitoring mechanism with a statement of

assumptions and risks. Since these tasks are highly location-specific, no attempt is made

to describe them here. It may be noted that the scores used for the alternative analysis
were just for the purpose of illustration. In actual, several people could be made to
prowde such scores and the decisions could be based on the average of such scores. It

: E_Wlll then be a collectwe but informed 0p1n10n
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Table 3.10. Performing an alternative analysis for industries

Relative Increasing Import of Enhancing Reducin Removing
Criteria . productivity levels Score raw Score  processing  Score | € Score administrative Score
weight . . . input costs
of plantations matetials capacity shags
Quickness Long-term Very quick Quick . Quick
of results 10 solution 3 effect 10 effect & Quickeffect 8 effect 8
- Possible . .
Instm}tlona] Ensured within the within the Reglflres Requires Requires
capacity to 5 10 10 additional 5 govt. 5 .
; present sefup present i1 Policy changes
implement setup rESOLrces subsidies
Financial Requires
and _ 5 Requires additional 5 Involves 5 additional 5 Has 5 Viable 3
2conomic input extra cost problems
o funds
viability
Sacial and ' ' No
political . 5 Acceptable 8 Not high 5  Acceptable 8 8 Acceptable 8
. problems
acceptability
Mcéits ead 5 Has widespread 10 Effective - 7 Not very Very 10 Has widcsprc;ad 10
wiaesp effect o Effective Effective effect
effect
‘Table 3.11. Computations in alternative analysis for industries
Weight Weight Weight We:‘ght We);ght
_ Relative * * *
Criteria - Score Score Score Score  Score  Score Score
weight Score Score Score (Input (Admn
(Productivity) {Import) {Capacity) costs) snags)
Quickness of
results 10 5 50 10 100 8 80 8 30 8 80
_E )
Institutional
capacity to 5 10 50 10 50 5 25 5 25 5 25
implement
Finangial
and 5 5 25 5 25 5 25 3 5. 8 40
economic
viability
Sceiai and
political 5 8 40 5 25 8 40 5 25 8 40
acceptability
Most
widespread 5 10 50 7 35 5 25 10 50 10 50
effect
Total -
Index of 215 235 195 195 233
performance
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4. Supply and demand for forest products

Knshnankut‘ry (1990) and Kushnankutty et al. (2005) had assessed the Wood balance

situation in Kerala for the respective years and made some projections. However, the
methods employed had not been based on a thorough econometric approach. Hence,

and price of some forest products based on such a model.

4.1. Teakwood

- attempts were made to develop an econometric model and make projections of demand

As a first case, teakwood was considered. After some reflection, the following model was
proposed for describing the supply-demand situation for teakwood in Kerala.

Supply—Deman'd Model for teakwood in Kerala

Economic growth

IMPORT

R

Flow Chart
Wage rate
Area PRODUCTION
logged (FOREST &
' HOMESTEADS) y
. SUPPLY PRICE /
DEMAND

of importing states, — EYXPORT

Price of substitutes

Model- functional form

H, =1(F,
X, =1(F,

W, Yk, Sk, H, ;)
M, X, )

Qf.: = f(A:-: Of6)

On, = £(
of, +0h,

PanQh;-a)

=X, +H, -1,

HOME
DEMAND

Wage rate

(4.1)
(4.2)

(4.3)

(4.4)
(4.5)

upply and demand of other states
Price of substitutes
Economic growth

4— Per capita income
Price of substitutes
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Definition of variables

H - Domestic consumption of teakwood (m*) or its proxy at t1me t
= Quantity of teakwood exported from Kerala at time ¢ (m’ 2

: Qf Quantity of teakwood supplied from forests at time ¢ (")

- Qh,= Quantity of teakwood supplied from homesteads and estates at time 7 (m”)

I,= Quantity of teakwood imported to Kerala at fime ¢ (m’)

P, = Price of teakwood in Kerala at time ¢ (Rs/m”)

A.= Teak plantation area logged in Kerala at time 7 (ha)

Sk,= Price of substitutes of téakwood in Kerala at time ¢ (Rs/unit)

‘W,= Government approved wage rate in Kerala at time ¢ (Rs/day)

- Yw, = Per capita income of wood importing states at time 7 (Rs/annum)

Yk;= Per capita income of Kerala at time 7 (Rs/annum)

8 = Period of lag (year)

Time series data were gathered on the relevant variables from various sources such as
Kerala Forest Department and Directorate of Economics and- Statistics for the period
1980-81 to 2004-05. Data on import and export were obtained from check posts of the
Kerala Forest Department. A few terminal missing values were replaced by their
predicted values through time series analysis. Domestic consumption of teakwood was’
obtained indirectly as follows.

H, =0f, +0h +1,-X, (4.6)
Where
' H = Domestic consumption of teakwood (m ) ot its proxy at time ¢
= Quantity of teakwood exported from Kerala at time ¢ (m )
Qf Quantity of teakwood supplied from forests at time ¢ (m’)
Oh,= Quantity of teakwood supplied from homesteads and estates at time ¢ (m’)
I Quanuty of teakwood imported to Kerala at time ¢ (m )

Quantity of teakwood supplied from homesteads and estates was found out from the
cutting permits and transit passes issued by the Forest Department. However, there were
doubts regarding whether this could be an underestimate of the true production from
homesteads and estates. Comparison with a more realistic value from Krishnankutty ef al.
(2005) for the year 2000-01 indicated that the true value could be four times than the
recorded. Hence, the whole series was multiplied by four to match with the true values.
However, later, the scaling had to be upgraded to a factor of 10 instead of 4 due to the
non-negativity constraints on consumption. Moreover, the data on production from
homesteads were missing for the first 12 years from 1980-81. Graphs of data for the
remaining 13 years against time did not show any trend and so the first 12 figures were
replaced by the average of the remaining figures in the seties.

Wage rate was taken as that of carpenter engaged for construction works in urban areas.
Missing values in between the series were replaced through interpolation of the
neighboring values. A few terminal missing values in the time series for wage rate and
per capita income were substituted by the last available value for the particular variable.
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:All the economic vanables were deﬂated by dwldmg them by the Wholesale Prlce Index
(WPI). reported by the Mmlstry of Commerce -and Industry in 2009 with base year as.
. 1993 94, -

- Before proceedlng w1th the modelling procedure descrlbed above, an ana]ysm of the trend

and per10d101ty was camed on produetlon price of timber and related vanables over the

T rend ana{ys:s on pmductwn and price of timber

' E'Productlon of teakwood from dlfferent sources in Kerala dunng 1980- 2004 is deplcted in
Flgure 4.1. D :
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..Supply of teakwood from forests for the ﬁrst 10 years from 1980-81 has: been more or
- less stable after which it showed an increasing trend although. alternating over years.
Similatly; quantity exported remained stable till 1990-91 which showed a drastically

. declining trend for the remaining period. Import of wood which was stab]e during 1980-
- 81 to 1990-91 showed a very gradual increase for the remaining per10d

The trends in deflated prices. of different spe01es of timber are shown in Figure 4.2. “The
real price of teak depicted increase from 1980 to 1997 after which there was a clear
decline. Lowering real prices for teakwood could be taken as an indication of lowering
demand for the same. However, the decreasing export and increasing 1mp0rt indicate
- efforts to adjust for the deficiency in supply. Some- ‘balancing was also occurring due to
"larger release of teakwood from: the forests. In the case of other spe01es there was a
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-:'the increasing trend in labour cost is the boom in construction actwlty coupled with
- shortage -of skilled labour. Increase in the construction activity could lead to higher
demand for tlmber Figure 45 deplcts the populatlon of Kerala during 1980 2004 whlch
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Figure 4.4. Deflated wage of urban carpenter in Kerala during1980-2004
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Figure 4.5. Population in Kerala during] 980-2004

27



The WPI durmg 1980-2004 is’ shown in Flgure 46 WPI was steadlly 1ncreasmg

throughout the period. -
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The compound growth rate worked out for each series mentloned above are- shown in

Table 4 1

supply of teakwood frorn forests coupled w1th larger import and less export showing the -
v 1ncreasmg domestic demand for teak. This resulted in larger 1eal prlces up to 199'? aﬁer

Figuro 46 Wholcsalc Pficc Indef;- during 1980-2004

and reclated varlables in Kerala

 Tabled.l. Compound annual growth rate timber ijrio_e, production

_ZWholesaIc price mdex : -

Va:rlable Compound growlh
o S - o rate (%)
| Teak production from f_orests_ I 3.2
Teak export - -6.3:
Teak import 1.74.
Teak price 22
Anijily price - 0.8
Irul price 0.9 -
Maruthu price 04
| Jack price 1.1 o
| Thembavu price 0.9
Venteak price -0.2.5
PClofKerala. | = 2.8 .
PCT of TamilNadu 2.0
PCI of Kamataka -1.7
Wages of urban carpenter 2.6
Population 1.1
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which there was a clear decline perhaps due to prohibitive costs and availability of
'substitute timbers. Since per capita income does not take into account the migrants’s
‘reémittance, its values may not be indicative of fluctuations in demand for teak. Increases
in the population and construction activity have contributed to increased consumption of
teakwood.

. Periodicity in production and price of timber

The periodicities in the time series data on teakwood production, price and related
variables were examined using spectral analysis. Spectral analysis is concerned with the
exploration of cyclical patterns of data. Spectral analysis of a seties yields a description
of that series in terms of the cycles of different periods or frequencies that generate the
series. Spectral analysis is almost entirely model free. With this, an estimate of the
spectrum over a range of frequencies can be obtained and periodic components in a noisy
environment can be separated out. Spectral analysis is carried out in the frequency
domain. It describes the variations in a series in terms of cycles of sines and cosines at
different frequencies. Thus, the spectrum decomposes the variance into the components
contributed by each frequency and in each series, thus, cycles of differing length can be
identified. In the spectral analysis, the objective is to identify the predominant cycles.

In the case of univariate series, for all 7, the series X; can be represented by

X, =a +i(a§ cos2af (t - 1)+ by sin2af, (¢ —1)) (4.7) |

where =1,2,....N

@i = 2[5 (X, cos 27t 1)
by = 23 (X, sin 2 (¢~ D)
Vg
Bk
Jx —‘}E

g=N/2,if Niseven
=(N-1}/2,if Nis odd
Frequency, f,=K/N,.K =1,..,,¢, Peﬁod, 1/ fe=N/K,K=1,..,q
Fourier cosine coefficient,a,K =1,...,q
Fourier sine coefficient, by =(a; —ibg )ax +ibg)
Periodogram, 7§ =[(a})* +(b5)’1N/2,K =1,...,q

Spectral density estimate, s, = iwj! i+, Where 2p+1=m (number of spans)

j=r
and I*, =12, K =L, g, by =87y = yaxforK>g
W W piisens W WipeesW, 81E the periodogram weights defined by different data windows.
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The periodogram or spectral plot is the principal focus of this analysis. A spectral plot is
-a graphical picture of how much of a variables’ variance is explained at each frequency.
The frequency of a variable is the number of times a sinusoid oscillates per unit of time,
or the number of times a wave completes a full cycle per unit of time. The reciprocal of
-this is the period in the data, which is, how many units of time it takes for a specific wave
to oscillate once, or complete a full cycle. Instead of analyzing the variation from one
time point to the next, it analyzes the variation of the series as a whole into periodic
components of different frequencies. Smooth series have stronger periodic components at
low frequencies while random variation spreads the component strength over all
- frequencies. Series that ‘include missing data cannot be analyzed with this procedure.
“Spectral plots procedure can be used to identify any periodicity in the data.

The periodogram of a series shows its energy or variance at each of the Fourier
frequencies. In order to determine this value, the cyclic pattern in the series is expressed
at each frequency as a weighted sum of a sine term and a cosine term having that
~ frequency. The value plotted on the periodogram, for any given frequency, is the sum of
the squares of the two. weights (sine and cosine) at that frequency. Spectral
decomposition is a re-expression of the original series as coefficients of these sines and
cosines at the Fourier frequencies. We can apply various smoothing transformations to
the periodogram terms to: reduce their variance. Smoothing transformations for a
periodogram are called windows.. We can define a window by choosing the shape and the
number of terms (or span) of the group of neighboring points that are to be averaged
- together. The smoothed periodogram is called the spectral density estimate. The spectral
density was seen to be more useful than the periodogram for uncovering the underlying
structure, because the spectral density smoothes out the fluctuations that are caused by
the non-periodic component of the data.

Cross spectral analysis allows one to determine the relationship between two time series
as a function of frequency. Cross-spectral analysis is the bivariate extension of spectral
analysis and relates to paits of equal frequencies. It measures the strength of the statistical
association of waves of equal cycles corresponding to any two economic variables. It is
employed to measure the extent to which the series are inter-related and to determine the
type of lead-lag structure involved. The interpretation of the cross spectrum is based on
two measures: coherencé and phase angle. The coherence measures the square of the
correlation coefficient between the corresponding frequency components of the two
series. The coherence statistic (which applies to any two waves of equal cycles) can take
a value between 0 and 1 and is analogous to the R-squared of regression. Coherency
value of unity indicates complete dependence of one series on the other, whereas a
coherency value of zero refers to no dependence of one series on the other. It measures
the proportion of variance in one frequency as explained by the other. The second
measure phase angle indicates the lead-lag relation between the two series. If it is
positive, X(?) leads Y(¥); if negative, Y() leads X(?). The phase angle is meaningful only at
frequencies which have large coherence values.
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In the case of bivariate series, for X, and ¥,

\ |
X, =ay +) (ag cos2afyt + b5 sin2aft) (=1,.,N

K=l
g
Y =a) + Z(af} cos2zf 1 + by sin2xf, 1)
K=l
Cross-Periodogram of X and ¥,

N
17 = ax —ib)ag +iby)

_N Xy xpy il 5 BY x )'
—‘2“{('9;(“;( +beby ) +i(aybl —bga)}
Real(?), (RO)e = (aza} +b3b))
Imaginary (12), (IC), =f;"—(a;;b;; —bial)

P
Co-spectral density estimate, C, = ij (RC)y,,
i=r
Quadrature spectrum estimate, O = Zw (IO,
j—
- Cross-amplitude values, A, = (02 +CL)"?
Ag
SkSk
Gain values, G, ={4,/s® (gain of ¥; over X, at f)
= Ay /sy (gain of X; over ¥, at fx)

Squared coherency values, K =

Phase spectrum estimate, , =tan™(Qy /Cy) if 0x>0, Cx>0, 0x<0, Cx>0
=tan ' (Q, / Cy ) + 7 if Og >0,Cx<0
=tan " (Q, / Cy )~ if Ox <0,Cx<0

(4.8)

(4.9)

(4.10)

SPECTRA procedure of SPSS was used to perform the spectral analysis. The series to be

analyzed should be stationary and any non-zero mean should be subtracted out from the
series which was achieved through first order differencing and specifying the CENTER

option. The option WINDOW specifies a spectral window to use when the periodogram

is smoothed to obtain the spectral density estimate. In the present case, Tukey-Hamming
window with a span of 5 was used for smoothing. For Tukey-Hamming wmdow the

weights are given by

Wy =0.54D,(21f,)+0.23D, (27f, + )+ 0.23D, (2f, — %) for k=0,..., p
p p

where, p is the integer part of the number of spans divided by 2

The Dirichlet kernel, D, (6) =2 +1, 6 =0,427,44x,...
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_ sin((2¢ +1)6/2)
$in(0/2)
where g is any positive real number.

otherwise

For the present: case, the main purpose of the spectral analysis was to find cyclical -
behaviour if any in the variables teak production, export, import and the price of teak and
substitute species and also to-identify whether there exist any co-movements between
teak price and the remaining variables. Substitute price was obtained by taking the
average of the price of substitute-species such as anjily, irul, maruthu, jack, thembavu and
venteak. The results of the analysis are depicted below (Figures 4.7 to 4.11).
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Figure 4.7. Spectral density for production of teakwood from forests
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Figurc 4.8. Spectral density for export of teakwooed
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.Spectral density
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Figure 4.9. Spectral density for import of teakwood
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Figure 4.10. Specrrél density for teak price
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Figure 4.11. Spectral density for price of substitute timbers
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The results of spectral analysis show that production of teakwood from forest has no -
significant peaks and hence there is no cyclical pattern. For the quantity exported, a peak
was suggestive corresponding to the frequency 0.20 i.e., there was a cycle with period of
five years. But in the case of quantity imported there were no significant cycles. The
spectral analysis of teak price revealed peaks around the frequency of 0.30 i.e., a cycle of
length around three years. Since there is a noticeable peak at the frequency 0.175,
roughly, a five year cycle is observed in the case of substitute price. On the whole, some
 market adjustment mechanism seems to be operating with a cycle of three to five years.

‘Cross-spectral analysis performed gave the following results (Figures 4.12 to 4.15 and
Tables 4.2 to 4.5).
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Figure 4.12. Coherency of teak production from forest and price

Table 4.2. Summary of cross-spectral analysis statistics
for production from forests and teak price

" Frequency Period Coherency Phase value
0.21 4.80 0.05 -1.35
0.25 4.00 0.07 -1.74
0.29 3.40 0.01 -1.87
0.33 3.00 (.08 -0.22
0.37 2.67 (.002 0.17
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Figure 4.13. Coherency of teak price and export

Table 4.3. Summary of cross-spectral analysis statistics
For teak export and price

Frequency Period Coherency Phase value
0.21 4.80 (.13 1.15
0.25 4,00 0.18 0.77
0.29 3.40 0.19 0.86
(.33 3.00 (.38 .40
0.37 2.67 0.53 0.44
Coherency
0.8
0.6+
0.4
0.2
0.0

000 005 010 045 020 025 030 035 040 045 050
Frequency

Figure 4,14, Coherency of teak price and import
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Table 4.4. Summary of cross-spectral analysis statistics
for iport and price of teak

Frequency Period Coherency Phase value
' 0.21 4.80 .22 -2.14
0.25 4.00 0.13 -2.25
0.29 3.40 0.02 0.04
0.33 3.00 0.40 0.37
0.37 2.67 0.50 -0.003
Coherency
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Figure 4.15. Coherency of teak price and substitute price

- Table 4.5, Summary of cross-spectral analysis statistics
for teak price and substitute price

Frequency | Period | Coherency | Phase value
0.2] 4.80 0.23 -1.03
0.25 4.00 0.17 -0).86
0.29 3.40 0,22 -0.95
0.33 3.00 0.07 -0.31
0.37 2.67 0.15 -0.10

There were no common cycles observed between teak production and price. Moreover,
coherency for teak price and production was very low. For teak price and export the
coherency was 0.53 and corresponding phase value is 0.44. The positive phase value
indicates that export Jeads teak price. In other words, teak price is influenced by changes
happening in export. In the case of 1mport and teak price the phase value was -0.003
which shows that domestic teak price is inducing import. The highest coherency value for
teak price and substitute price was 0.23 for a common cycle of five years. The phase
value of -1.03 between the series shows that teak price was leading substitute price.
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Future trends through the supply-demand model Jor teakwood

Each equation in the overall model (Equations 4.1 to 4.4) was refined based on a
preliminary regression using step-wise method for elimination of unwanted variables but
the results were modified by causative arguments when applicable. For example,
production from forests was found not affected by any variable in the candidate set and
hence the previous year’s production was forced in, in the equation, For any particular
equation, variables other than those listed in Equations 4.1 to 4.4 were also used as
candidate regressors in the step-wise regression procedure.

The refined set of equations were brought to the framework of a simultaneous equations
model and the parameters were estimated through three-stage least squares. PROC
SYSLIN of SAS was used for the estimation of parameters. Fitting of Equations 4.1 to
4.4 or its alternative forms using regressors selected based on step-wise regression
however did not yield good results in the sense that predicted values of price and demand
were far from actual values. Hence, the following consolidated model form was adopted
for further work after some trial and error.

- Demand: H,=f (P, Pl.,, Yr.})
Supply : H,={(Pr,H,.1)

Where H, = Consumption of teakwood (m>) in Kerala at time ¢
P, = Price of teakwood in Kerala at time ¢ (Rs/m’)
Pl,.; = Population of Kerala at time #-1
Yr1 = Per capita income of Karnataka (Rs) at time #-1
P, = Price of teakwood in Kerala (Rs/m’) at time 7-1

Consumption (H,) and teak price (P;) were taken as endogenous variables. The intercept
terms were excluded from the equations. As indicated earlier, the parameters were
estimated using three-stage least squares executed through PROC SYSLIN of SAS. The

results of the model fitting are given below (Table 4.6).

Table 4.6. Estimates of parameters of the supply-demand model obtained using three-stage least squares

Dependent variable ~ Variable Parameter estimate Standard error

Demand : H, P, -412,893 197.219
Pl 8.947 ' 1,577
¥ -980.145 177.395

Supply : A, Py 308.703 71,732
H 0.489 0.115

The system weighted R was 0.92 (92%). As seen from Table 4.6, the demand of
teakwood in Kerala is highly influenced by the current price of teak, lagged population
and lagged per capita income of Karnataka. Similarly, the supply of teakwood is found to
be influenced by lagged values of consumption and price of teakwood. The reduced form
parameter estimates are given in Table 4.7.
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Table 4.7. The reduced form parameter ¢stimates

Pi Yrog Py He
P, 100217 | -2.3738 -0.7477 | -0.0012
H, 0 0 | 308.7031 (4888

The reduced form coefficients can be used for the projection of teak demand and teak

- prices. Wherever required, the values of predictor variables required for projection of
demand and price were obtained using the compound growth rate for each variable. The
projected values are given below (Table 4.8).

Table 4.8. Projected teak demand and price

Teak price | - Teak
Year (Rs/m’) dcm:;md
)
2004-05 25,494 129,927
2005-06 42,877 105,521
2006-07 19,537 119,243
2007-08 20,340 119,285
2008-09 20,280 122,911
2009-10 20,428 125,605
2010-11 20,513 128, 544

Comparlson w1th the actual values available for the’ year 2004-05 indicated that the
deviations were of the order 1.83 per cent f01 teak price and 11 42 per cent for teak
demand from the actual values of 25,036 Rs/m® and 116,609 m’ for teak price and teak
demand respectively.

Figures 4.16. and-4.17 show the future trends for price and demand graphically. The
figures show a generally. increasing trend for both teak prices and demand beyond 2004~
05, but for the yearly alternating fluctuations in both the cases.
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Figurc 4.16. Projected teak price
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Flgure 4, 17 PrOJected demancl for teakwoocl :

1t has been observed that other than the variables considered 1 in the study, many other
variables related to residential building construction, construction of office buildings, and’

- fixed capital formation could affect the demand and price of timber products but such

- detalled modelmg attempts would call for new studles

4. 2 Pulpwood

- Hindustan NeWSprmt Ltd. (HNL) is the only processing unit for pulpwood in the State of

Kerala. Hence, all data related to utilization of pulpwood were obtamed frorn that firm.

.. The time series data gathered consisted of the followmg

() Annual supply of different kinds of raw materlal from government and other
- sources mcludmg KFDC for the perlod from 1982-83 to 2008-09. o
(i) Consumption of raw materials for the period from 1983-84 to 2008-09.

(111) Production of newsprmt from the year 1983 84 to 2008- 09 I

Supply refers to the matenal received during the extraction season 1St September to 31% .

- :May in each year and production and consumption figures are for the correspondmg

. financial 'year. From 1983-84 to 1999-2000, the forest raw material figures were in Bone

Dry: Metric Tonne (BDMT) i.e., in O per cent inoisture content basis. From 2000-2001-

.. ... onwards figures were in net welght The net weight figures were converted to dry weight
by multlplymg with O 65 The supply figures except that for bamboo were in 50 per cent

_ welght ﬁgures for bamboo were converted to dry we1ght by multlplymg w1th 0 65

- Pattem of consumpaon of pulpwood and newsprmt productmn

e The pattem of total consumption of pulpwood and correspondmg production of newsprint

from HNL for the penod 1983-84 to 2008- 09 is depicted in Flgure 4.18. There was a
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gradual increase m the consumptlon of pulpwood over the years which naturally reflected
on the productlon of newsprmt as well At any time of the period under reference, the
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= HNL uses dlfferent types of raw materlal such as wood bamboo, reed and waste paper.
The wood con31sts mamly of eucalyptus acacla and mangium F1gure 4. 19 allows us to

':fpercentage over: time. This chart thus illustrates the annual change in the consumptlon
pattem in respect of dlfferent types of raw material. o
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- Nearly 40 to 50 per cent of the total ‘consumption con51sted of wood, The next important

material was reed but over the years, the percentage contribution came down drastically.
_ Instead, bamboo was getting increasingly utilized. The use of imported puip, although
. ~was prevailing in the earlier period, came down to almost nil by 2003. Since that period,
~‘waste paper was getting increasingly used reachmg to almost 25 per cent of the total '
consumption by 2008. : )

§ E:5'consu1npt10n but in the later years there was a gap (Flgure 4.20).
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F1gure 4.21 shows the pattern of « consumptlon of reed Whlch maintained an almost stable
level. During the period 1992-94, there was an-excess supply: of 1eed which went to the
factory 8 buffer stock for the later years. o X :
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Figure_4.21'.: Supply-and consumption of reed



Flgure 422 deplcts the 'mode of consumptlon and supply of bamboo. There was no -

_ supply of bamboo from govemment sources till 1999-2000 and the requlrement had to be
“met by procurement from private sources durmg that perlod .

Quantlty (MT).
00004 - -

— Banihoo consumplian
4 —=Bambar BUpply

Movmg Average (ARIMA) model 1ntr0duced by Box and Jenkrns in 1960s. There are

" three basic components to an ARIMA model: autoregression (AR), differencing or
“integration (1), and moving average (MA). This procedure consists of three steps which.

are identification, estimation, and diagnosis. Ah ARIMA model is typically expressed as

s f;g_ARIMA ». d, q) where p is the order of' autoregressmn d is the order of drfferencmg (or

M{Y —1<t<n} mathematlcally, ARIMA model is wntten as
SN A PIC) P B
¢( )

where r mdexes time .
4 is the mean term
B is the backshift operator; that i 1s, BX=X.;

-'operator gé(B)—l #B— —(é B?

0(B) is the movmg-average operator, represented as a polynomral in the back shrft
' operator B(B)=1- 93 ..—8,B" L

a, is the mdependent dlsturbance also called the ratidom error.

2

- ¢(BYis the autoregressive operator, represented as a polynom1al in the back sh1ft” '



To determine the order of differencing d, the time series must be checked for
nonstationarity. If nonstationarity is indicated, differencing or other transformations must
be performed prior to further analysis, The required order of differencing determines 4.
To determine the AR and MA orders p and g, inspection of the Auto Correlation Function
(ACF) and Partial Auto Correlation Function (PACF) of the series (or differenced series,
if called for) is performed. It can be shown that, in theory, the number of si gnificant ACF
spikes at lags greater than zero equals the order of the moving average component, ¢. In a
similar way, the number of significant PACF spikes at lag orders greater than zero
indicates the order of the autoregressive component, p. Model comparisons are usually
based on Akaike Information Criterion (AIC) or Bayesian Information Criterion (BIC).

The analysis was carried out using SPSSPC software. Following the above methods,
-ARIMA (2, 1, 0) was identified as the most suitable model. Statistical significance of the
estimated coefficients was tested by using #-test. The estimated parameters for the model
are given in Table 4.9. '

Table 4.9, Estimated parameters of the model

Parameters Estimates Std Error i P
Non-Seasonal ARI -0.425 0217 -1.957 0.063
Lags AR2 -0.457% 0.185 -2.463 0.022
Constant 3218.403 2191.948 1.468 0.156

*Significant at P= 0.05

The adequacy of the ARIMA (2, 1, 0) model was checked using the plots of ACF and
PACF of the error series created by ARIMA. No correlations exceed the 95 per cent
confidence limit and also the Box-Ljung statistic for the ACF function was not

statistically significant at any lag.

. The projections made for the six years after 2008-09 showed further increase in total

consumption of raw materials in HNL (Figure 4.23). This should happen provided the
general production/processing  environment does not undergo any drastic changes.
However, this was not the case as the discussion with the Management Unit of the factory
revealed that the unit is currently in a production crisis due to competition from other
newsprint manufacturing units in the country. Barlier there was a restriction that the
newsprint consumers within the State have to buy the newsprint from HNL. With the
removal of that restriction, the buyers got a wide choice. The high production cost of
HNL was preventing them from lowering the price of their products, With the result, the
products were remaining in the factory lying unsold. In turn, the unit was unable to utilize
the raw material that was piling up. Currently, an intervention from the Government is

ca_.lled' for.
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Figure 4.23. Predicted consumption figures for HNL based on fime series analysis

Forecasting of newsprint production from HNL

‘In this case, production data for the period 1983-84 to 2008-09 were used. Forecasts were
~ penerated using ARIMA model as described earlier. The analysis was carried out using
SPSSPC software. Here also ARIMA (2, 1, 0) was identified as the most suitable model.
Statistical significance of the estimated coefficients was tested by using f-test. The
estimated parameters for the model are given in Table 4.10.

Table 4.10. Estimated parameters of the model

Parameters Estimates Std Error t P
Non-Seasonal | ARI -0.483* 0.201 -2.404 0.025
Lags AR2Z -0.370 0.200 |. -1.849 0.078
Constant ' 1858.000 1078.000 1.724 0.099

*Significant at P=0.05

The adequacy of the ARIMA. (2, 1, 0) model.was checked using the plots of ACF and
PACF of the error series created by ARIMA. No correlations exceed the 95 per cent
confidence limit and also the Box-Ljung statistic for the ACF function was not

statistically significant at any lag.

The projections made for the next six years after 2008-09 showed further increase in the
production of newsprint (Figure 4.24). However, this is not in accordance with the
current crisis faced by the management, the reasons for which were discussed earlier in

this report.
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Figure 4.24. Predicted newsprint production figures for HNL based on time series analysis
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&, Forest-based industries of Kerala

Status of some of the major forest-based industries viz., ecotourism, sawmilling and raw
drug manufacturing industries is examined herewith.

5.1, Ecotourism

. The outdoor recreation system with its economic parallels identifies certain comparisons '

‘between the recreation economy and market economy. Ecotourism is not a market to be

- taken lightly considering the: fact that it is the fastest growing market in the tourism

“industry. Ecotourism development: has the potential to make an economic impact via

income generation, increasing the- foreign reserve of the State, developing the basic
~ infrastructures and creating new “avenues for the employment. It also provides avenues
for the sustainable development of the. remote rural areas. In Kerala, major tourism
destinations are broadly classified as beaches, backwaters, water bodies, waterfalls, hill
stations, Wildlife Sanctuaries (WLSs) & National Parks (NPs) and culture including
festivals.

Tourism status in Kerala

~The domestic tourist flow in Kerala shows an increasing trend during 1981 to 2002 and
the growth during the period highlights that the domestic visitor flow during 2002 was
. 28.6 times higher than that of the 1981. During the period 1981 to 1990, the growth rate
" indicates that the domestic visitor flow in the State during 1990 was 3.4 times higher than
that of the 1981, while the growth rate during the 1991 to 2002 was 494 per cent. The
domestic tourists constitute on an average 95 per cent of the total tourist flow during the
period 1980 to 2002 and the foreign tourists constltutc the rest 5 per cent during the given
period.

A comparative analysis of pre-reform period and post-reform period was conducted in
order to identify how the domestic tourism sector of the State reacted to the national
initiative of the new economic policy in 1991. Figure 5.1 shows the three-year moving
averages of domestic tourist flow during the pre-reform and post-reform periods. There
has been a significant difference in the domestic tourists flow since the inception of new
economic policy in 1991. The growth rate of domestic visitor flow during the initial years
of the new economic policy (1991 to 1996) implies that compared to the visitor flow in
1991, 1996 registered 3.7 times higher amount of domestic visitor flow. While in the
second part of the policy period (1997 to 2002) the rate of growth was only 21 per cent
implying that 2002 registered only a meager amount (0.2 times) of increase compared to
the domestic tourist flow in 1997. Thus, in the second part of the post policy period, the
domestic tourist flow showed a relatively stagnant trend at a higher level of domestic
tourists flow. In the pre-reform period, it is observed that the growth rate was higher
during the just preceding period of new economic policy. During 1986 to 1990, the
growth rate was 92 per cent, while it was only 70 per cent during the period 1980 to 1985
of the pre-reform period. The new economic reform of 1991 based on the globalization,

46



liberatization and privatization has increased the growth rate of domestic tourists’ flow in
Kerala, '
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Figure 5.1. Three year movihg average of domestic tourists in Kerala

The foreign tourist arrival to Kerala shows an increasing trend during the period 1981 to
2002, indicating that the number of tourist flow of 2002 is 9.5 times higher than that of
the 1981. The growth rate of foreign tourist arrival during 1981 to 1991 was 221 per cent,
while it decreased slightly to 188.5 per cent during the period 1992 to 2002. The foreign
- tourists constitute 11 per cent of the total tourist flow in 1980 then it decreased to 7 per
cent in 1990 and 4 per cent in 2000, :

The average annual visitors flow during the pre-reform (1980-1990) and post-reform
(1991-2003) were 40,556 and 169,234 respectively. Figure 5.2 depicts an impressive
difference in the foreign tourist arrival to Kerala since the inception of the new economic

policy of 1991. During the initial years (1991 to 1996) of the reform, the increase in the
foreign tourist arrival is higher than that of the second part of the post-reform period
(1997 to 2003). During the period 1991 to 1996, the foreign tourist arrival increased by
135 per cent, while during the 1997 to 2003 it was only 62 per cent. The analysis of the
pre-reform period indicated that the growth rate of foreign tourists arrival was higher
during the 5 year period just preceding the reform period (1985 to 1990) compared.to the
earlier 5 year period 1980 to 1984. The growth rate during the 1985 to 1990 and 1980 to
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Figure 5.2, Three year moving average of loreign tourist arrival to Kerala
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1984 were 56 and 12 respectively. The new economic policy process has thus had certain
positive impact on the foreign tourist arrival to the State and the growth rate of the
foreign tourists was normalized at a higher level of visitation during the second part of

the post-reform period.

- The foreign and domestic tourist arrival to Kerala during 2008 indicated an increase of
16.11 per cent and 14.28 per cent respectively over the previous year (Economic Review,

2009).
Kemla_taurism and travel

The transportation and tourism sectors are interdependent in a tourism-based economy. In
Kerala, the foreign tourists -adopt different modes of travel such as air, sea, road and rail.
During the period 1996 to 2003, on:an average, 65 per cent of the foreign tourists used
the road & rail transportation facilities, while 31 and 4 per cent used air and sea
respectively. The mean values of foreign tourists who used road and rail, air and sea are
138,886, 66,144 and 7,138 respectively. Figure 5.3 depicts the mode of travel of foreign
tourist to Kerala and it is noted that thefe is a positive growth rate in the number of
foreign tourists availing foad & rail and airways while the number of foreign tourists
using the sea mode remain almost constant.
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- - = = AT — 3 — Sea = Road & Rail

Figure 5.3. Mode of fravel of fofeign tourists to Kerala

" District-wise tourism development in Kerala

In Kerala, southern districts attract more foreign tourists compared to the northern
districts. In the district-wise foreign tourist arrival to Kerala during 2000-04 six districts,
namely, Thiruvananthapuram, Idukki, Ernakulam, Alappuzha, Koftayam and Kollam
together constituted 95 per cent of the foreign tourist arrival Moreover
Thiruvananthapuram and Idukki together accounted for more than half of the total
foreign tourists arrival during the period. Wayanad, Thrissur, Kozhikode, Kannur and
Malappuram districts together registered 5 per cent of the foreign tourist arrival to the
State during the period 2000-04. There is high regional disparity in the foreign tourists
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arrival in the State (Figure 5.4). In the district wise foreign tourist arrival in Kerala in
2008, Thiruvananthapuram district recorded the maximum  number (234,797), an
increase of 21,08 per cent over the previous year (Economic Review, 2009).

In the domestic tourism of the State (Figure 5.5), Thrissur district occupied the first place
with 24 per cent of the domestic tourists during the period 2000-04 followed by Jdukki
(15%) and Thiruvananthapuram {14%). Here also, the northern districts lag behind in the
distribution of tourism benefits. The lowest share of fourism development goes to
Pathanamthitta with 1 per cent of domestic tourist flow during the period 2000-04.

g

2

-4

P 18

E ¢ o

& E { t 1 {

13 ll_m,_- —_—

z - -] o

e B % 03 %% £ % 3% ;&
5 = ’g g 5 ;3 B E 5 =2 §
3 E Z g 3
£ 1 ¥ Z

Figure 5.4. District wise foreign tourist arrival in Kerala during 2000-04
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Figure 5.5, District wise classification of domestic tourism in Kerala (2000-04)

In the district wise domestic tourist arrival in Kerala in 2008, Thrissur district recorded
the maximum number (1,671,174), an increase of 8.06 per cent over the previous year
(E(_:onomic Review, 2009). :

Nature of tourism
Tourism in the State is seasonal in nature and is classified as lean season (monthly

visitation is less than 5 per cent), moderate season (5 to 10 per cent of visitation) and
peak season (above 10 per cent monthly visitation). The seasonality of domestic and
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foreign tourism in the State is estimated based on the monthly averages of visitors flow
during the period 2000-04. Based on this classification, June and July are the lean season
of foreign tourist arrival to Kerala, the moderate season includes March, April, May,
August, September, and October while the peak season includes November December,

January and F ebruary (Figure 5.6).
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. Figure 5.6. Seasonality of foreign tourist arrival to Kerala

- As far as. domestic tourism is concerned (Figure 5.7), January to March depicts a
decreasing trend, then an increase is noted during the period March to May after which a:
- sudden decrease is noted from May to June period, from June onwards the data projects
an increasing trend up to December.
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Figure 5.7. Seasonalily of domestic tourism in Kerala during the period 2000-04

The economic impact

The primary motivator of an area/region to promote tourism is the expected economic
improvement. A fast growing tourism sector has both positive as well as negative
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. _economlc 1mpacts The posmve economic impact 1ndleates foreign exchange eammgs

contrlbutrons to government revenues, employment generation, infrastructural investment
and’ 1mprovements of quality of living standards, and income generation for the low -

“income groups. The economic impact of tourism in terms of earnings shows an increasing

' trend over the years In 2008 the total revenue generated from tourrsm comes to Rs, 13 130__ '

__economlc recession is also foreseen as aﬁ"ectlng Kerala tourlsm It is assessed that the net

impact would be around 30:per cent reduction in-business tumover a drop of about 25
per cent in . domestic business and roughly 35 per cent in mternatlonal business -

EE (Bconomic Review, 2009). .

Ecotourlsm in Sanctuaries and N ational Parks of Kerala

”_':State forests prov1de a range of opportun1t1es for recreatlonal pursuits that add to those

ava1lab1e on other public lands, such as picnicking, camping, trekking, bird watchmg,
nature walk, among others. Besides, wildlife tourism, they may also provide immense

g "':scope for nature and adventure tourism. Development of ecotourism “also offers
- opportunities for development of local economy and developmg stakes of local people in

preservatlon of natural resources. .

- -F1gure 5.8 1llustrates the number of Protected Areas (PAs) in the State by year of

formation. It is interesting to note that larger area is being brought under the PA category

- and this will positively impact conservation and protection of natural resources. Added to

' 'this is the strong conservation bias of the National Forest Policy whereby foresters are

adopting a very cautious approach towards. dévelopment of ecotourism. Conservation of
the nature and natural habitats are given over-riding preference. over development of

- tourism but many of the National Parks and Sanctuaries are already on international

S tourist maps. Although tourism activities are going on in most of the WLSs/NPs, the

concept of ecotourlsm i8 gwen emphas1s only: lately.
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”the Protected Areas ie., the WLSs and NPs in Kerala have been considered. The study
‘area covers 14 WLSs,. 1 T1ger Reserve and. 5. NPs in Kerala (Map 5. 1) with a total

o '3'itourlsm zone. of 158 85 m?

1 Aralam WES
2 Wayanad WLS
3 Sllent Valley NP
. 4. Chultanur Peacock Sanctuary
5 'Peechi - Vazhani WLS
6 Chimmony WLS
7 Paramblkulam WLS B
8 Chinnar WLS IR
-+ § - Evavikulam NP- o
10 Apamudi NP
11 Kurinjimala WLS
- 12 Pamhadum Shola NP
13 Mathlkettan Shola NP
14 Thattekkad Bird Sanctuary
15 Idukki WLS )
‘46 Mangalavanam Bird Sanctuary . - - -
17 Periyar Tiger Reserve s
18 Shendurney WLS.
18 PepparaWLs . -
20 Neyyar WLS

Raserve Forodls

KERALA
PROTECTED AREAS
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This study is based on both secondary information such as visitors arrival, government -
revenue generated, employment created, zonation of protected area ete. and Primary

“information like social and economic aspects of the tourist, income and willingness to
pay, tourist’s preference, mode of travel etc collected by using questionnaire method. In
the primary data collection the sample size is fixed at 1000 visitors. The study area covers
14 wildlife sanctuaries and 5 national parks. In the first stage of sampling 7 wildlife
sanctuaries and 2 national parks were selected by unrestricted random sampling method.
In the second stage the selected wildlife sanctuaries and national parks were divided into
high tourism potential area and low potential area based on the past visitors flow and the
total sample distributed between the high potential area and low potential area in the ratio
of 2:1.

Visitors’ flow

The visitors” flow to the WLSs and NPs depicts an increasing trend during the period
1998 to 2006 and the annual average visitors flow during the period was 663,255. The
visitors’ flow to the WLSs and NPs in 2006 registered a growth rate of 148 per cent
compared to the visitors flow in 1997 (Figure 5.9).
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Figure 5.9. Three year moving average of tourists flow to WLS &NP

Visitor profile and motivation

In the gender-wise classification of the sample, males constituted the major share with
71.5 per cent and the females constituted only 28.5 per cent of the total sample. The age
of the sample respondents varied between 16 and 80 with an average value of 30. The
level of education indicated 38 per cent of the total to be graduates and 21 per.cent post
- graduates. In the occupational structure of the sample, private sector occupied a
prominent place with 33 per cent, the government, business and agriculture sectors
occupied 15, 8, 6 per cent respectively. 17 per cent of the sample remained unemployed
and 19 per cent came under the category of others, which include housewife and students.
The senior citizens constituted 2 per cent of the sample. Leisure is the major motivation
(68 per cent) followed by the study and business purposes (Figure 5.10). Nearly 53 per
cent of the sample arranged their tour themselves and 9 per cent depended on the formal
tour operators. In the visitors group, 41 per cent constituted friends group followed by
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study group (30 %) and family (27 %) and individuals (2 %). The average travel distance
of the sample tourists ranged between | hour and 6 days with an average 7.3 hours.
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Figure 5.10. Motivation of the Tourists in the sample

" In the mode of travel, 46 per cent used private tour coaches, 31 and 13 per cents used
rented taxi and own vehicles respectively, the public transport was used by only 9 per
- cent of the sample. Around 31 per cent of the sample made some kind of shopping as part
- of their tour and the items-in the shopping list included handicrafts, dress, ayurvedic
products, and spices like cashewnuts, among others.

On the expenditure side of the tourism development, an individual tourist incurred
expenditure on various heads such as food and accommodation, travel, shopping and
recreation fee. Although the average expenditure was highest in the shopping category
(Rs 1023) the number of tourists who incurred the shoppirg expenditure was low (321)
(Figure 5.11). The average travel & accommodation expenditure was Rs 876 and large
numbers of tourists have incurred food and accommodation expenditure. In the
expenditure pattern average expenditure on the recreation was comparatively low with Rs
781. Of the total, 720 tourists in the sample enjoyed various recreation facilities offered at
different rates.

m Bpanditure

B Mumber

Food Travel  Shopping Recreation

Figure 5.11. Average Expenditure and Number of Tourists
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The overall ecotourism development in the Protected Areas depicts an increasing trend
and the new economic policy of 1991 has accelerated the pace of ecotourism
development. With increasing urbanization and focus on wildlife and natural ecosystems,
ecotourism could be a viable alternative for the sustainable management of the forests.
Ecotourism development and the economic development of the ecotourism areas (WLSs
& NPs} are positively related. Labour intensive methods of ecotourism management by
incorporating the local community will enhance the distribution of income to the lower
sections of the society on the one hand and ensure environmental sustainability on the
other. Ecotourism development poses various threats to the conservation of natural
resources and developing efficient site-specific management strategies is the need of the
hour. Ecotourism as a sector in the WLSs and NPs of the State can thus be linked to
economic development by identifying and assessing its advantages in the development of
local economies.

5.2. Sawmilling iﬁdustry

The major wood-based industries in the State are sawmilling, manufacturing of packing
cases, plywood, splints and veneers, pulp and paper, wooden furniture and fixtures. There
are around 4000 wood-based industrial units, which depend not only on forests but also
on homegardens and estates, for their wood requirements. The sawmilling industry is one
of the most important forest-based industries in Kerala. The bulk of sawn wood
originating from either internally produced or imported wood passes through these units
and thus the sawmills have a key role as an intermediary between the producers and the
consumers. Whether the industry is viable, what is the size of the industry, whether the
units are well equipped to meet the sawmilling requirements of the customers, what
constraints are faced by the industry, what is the extent of employment generation and
what technological standards are kept by the industry are important questions one could
ask on the subject.

Survey design

A survey was planned to generate information about the industry. The list of sawmiliing
units in the State was obtained from the office of the Director of Factories and Boilers at
Thiruvananthapuram. Some of the population characteristics like spatial distribution and
distribution in different size categories were worked out from the data.

For the sample survey, a total of 216 sawmilling units i.c., about 10 per cent were
selected through stratified sampling scheme taking small units (employing less than 10
workers) and large units (employing 10 or more workers) as strata. Out of the 216 units
selected, 185 were small units and 31 were large units. The data were collected by
visiting each selected sampling unit. The questionnaire contained questions about the
type of operations, year of inception, annual production capacity and outturn, details
about the employees, type of timbers used and their sources, fuel consumption and
problems faced by the units. Data were collected by direct interview of the owners and
employees of the units. '
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o As on’ 2006 there were- tetally 2214 sawmlllmg units reglstered under the Factories and _
. “‘Boilers Depattment of the Kerala State. The Dlstrlet-w1se distribution of the units is -
"glveanlgureSIZ : . . T

Highest number of the sawmlllmg umts are located in Palakkad Dlstrlct (340). Other :
- districts in this respect are Kozhikode (279), Ernakulam (258), Malappuram (246),
Kol_la_r_n (213), Thrlssur (208) and Kannur (202) In total, 69 pet cent of sawmilling unlts L
S (133) Kot‘tayam (113), Alappuzha (80), Kasaragod {61), Pathanamthltta (33), Wayanad

. (25) and Idukki'(23) the number of sawmilling units were less than 150. The restriction
that prevaﬂed regarding to the location of sawihills (no sawmllhng units must be located

. within"5 km distance from the boundary of the forest) hmlted number of sawmllls in

o :Pathanamthma Wayanad and Idukk1 G

- District ... .| Number. |
S of units
4 Palakkad - 340
Kozhikode - 279
5 Ermakulam - 258
Malappuram.- | c 246
Kollam 213
Thrissur . 208
Kannur 202
Thiruvananthapuram | 133
Kottayam | 113
Alappuzha _ 80
Kasargod.: L 6l
Pathanamthitta 33
i | Wayanad S 2 S (. ¥
| Idukki 23 | R
- Total C 2214

- As per the officially accepted norms, the sawmlllmg units could be classed as small with
- less than 10 workers and large with 10 or more workers.-According to this classification,
o 206’? umts come under the ﬁrst eategory (small umts) and 14? umts under the second;
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- total 2067 small units, about 80 per cent are located in the above districts. The large units
are mainly concentrated in Kozhikode, Kannur, Kasaragod and Thrissur Districts. About
75 per cent of large sawmilling units are concentrated in these Districts. In short, small -
~ - units are more or less evenly distributed in different parts of the State; whereas the large

"unlts are mtuated more | in the northern Districts. -

| besotindustes |

LLCCOEsSEEREER

District Number
R of units
Palakkad 338
Kozhikode . 237
Ernakulam . 251
Malappuram . 246 |-
‘Kollam S207 .
Thrissur 194
[ Kannur 163
Thiruvananthapuram 130
Kottayam - 110
Alappuzha - 80
Kasargod 44
Pathanamthitta 33
Wayanad 21
Idukki _ 19 _
Total 2067

Flgure 5 13a. Map showlng the: dlStI‘lbllthIl of small sized units in different Districts -

%

L e o

Flgure 5. 13b Map showmg tlie dlstrlbutlon of large sized units in dlfferent Districts

4

- Number '

District
. . ~of units
Kozhikode 42
Kannur . 39
Kasargod 17 -
Thrissur 14
Ernakulam 7
Kollam 6
- Malappuram 6
Idukki 4
Wayanad 4
Thlruvananthapuram 3
Kottayam 3
Palakkad - 2
Alappuzha 0
Pathanamthitta L 0
. Total 147
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Flgure 5.14, ThlS ﬁgure could not be- worked. out for the whole populatlon because no-
such mformanon was avaﬂable in the records for all the umts As such the year of

 saw milling mdustry had its begmmng as early as 1935 but caught up only in later years.

There has been a steady increase in the number of registered units over the years ‘but not

_after 1990. The ban. on clear felling in 1985 and that on sclection felling in 1987
5 contributed to the decrease to some extent. Since a major portion of timber comes from
) households, probably the ban on felling trees from forests d1d not have much 1mpact :

SR Numheruf )
BKG - units ; C L

200

..... 1m

1940 1945 1950 1955 1960 1965 1870 1975 1980 1985 1980 1995 2000 2005

Year

o Types of “Mcan Capa01ty Utiliz'ation Total.. o
IEREE L outiurn T e P!
EENEEE units s (m )- )] outturn (m’)
Smallsized | g4 038 | 65 | 1666294
_ _u_mts : . -
Large sized |\ ;g5q 2254 86 287860
units —
Overall 882. | 1305 68 1954154 |
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" The large 'si;'ze'd: units have bee'n abie to utilize their 'installed strength ‘much more

N mlllmg units in the State worked out to 1 954 154 m’ for the year 2005-06. This ﬁgure :
~has an importance by its nature. With the wide availability of sawmilling facilities in the

' State any wood that is processed mvarlably goes through a sawm111 Hence the outtum of

| .93 per cent. of the total strength

| Source oft:mber . ' N

either purchase the round wood to sell it after sawing or use it for makmg furniture.

Malnly four sources could be 1dent1f1ed for tlmber purchased by mill owners Viz.,
homesteads import, forest depots and estates. The respective contributions from’ these
“sources are presented in Figure 5.15. The major sources of the timber used in furnitare
‘making and timber sales are homesteads (53%), import (34%), forest depots (12%) and
estates (1% _ P

} Souree of tlmber used in tlmher sa]es and furnlture :
niaking .

EHomesteads
W import

53% ~ |ODepots

- Other than direct purchase, customers also bring wood for sawing, The sources of timber
-brought by customers for sawing are homesteads (92%), imports (4%), forests (2%) and

estates (2%) (Figure 5.16). The overall source-wise partitioning of the wood processed
- - through the sawmills:is homesteads (81%), imports (12%), forests (5%) and estates (2%).
In short, wood from homesteads forms the major source of timber for the sawmills, Other
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" Timber is also brought by customers for sawing, The proportion under these three classes
worked out to sawn timber sold (21%), used for furniture and. ﬁxtures {5%) and brought'

- by customers (’?4%)



Source of tlmber ‘brought by oustomers fo
"~ sawmills

4% 2%R%

El Homesteads N
. _Ilr_n_port. :
ODepots

" |OEstates:

92% -

Analys1s revealed that wood of about 42 speoles is processed by timber mills for dlrect

* sale and for making furniture. The major timber species used in timber sales and used for

- making furniture are teak (29%), pynkado (26%) jack (15%), anjily (6%) and mango o
(5%) (Flgure 5. I’?) Out of the total timber speCIeS used in timber mills, about 80 per cent-_

making

ETeak

B Pynkado |
OJack
1O Anjily

5% 26%

'Customors brmg about 53 specws to sawmills for sawmg Out of ‘these, tho most
commonly used timbers are of mango (28%), jack (23%), coconut (14%), anjily (9%) and =

~ teak (6%) (Figure 5.18). These five speCIes constitute about 80% of the total timbers used - _
Viforcustomsawmg ' o S L

e e T 60.



Timbers brought by customers

Mango
i Jack
O Coconut
OAnjiy
mTeak

..... . |mOCthers

:'Figure 5.18. Species brought by customers to saw milling units . - :
Number of workers employed

The average number of full time employees per sawm111 was estlmated as 6 25 and the

average. number of part trme employees was 0.73 per un1t In the case of small sized
' .-number of part time employees was 0.62 per unit. In large mills, the average number of

full time employees per sawmill is 12 and the average number of part time employees is .

2.18 per unit. An estimate of the total number of people employed in the sawmllls IS
. 15,460 mcludmg both full time and part time workers SR

. Constmmts in sawmdlmg industry o

- realized. Problem w1th supply of electricity and hlgh electrlclty charges are also ma_]or

S constramts Many owners, admltted of having problems in meeting the govemment_

. Bollers which is the licensing authorlty and Forest Department which i issues NOC They
also have frequent troubles with labour unions. Table 5.2 shows that large units have
“higher incidence of shortage of timber and. more :cases of labour issues but are able to -
afford the high fuel cost. : o -

- Table 5.2. Stra‘ra—w1se percentage of sawmills under cllfferent oonstramts

DR : Percentage of Percent_age of Overall

-| Constraints . . . R small ynits | . large units percentage
Shortage of trmbe1 _ 56 62 56
- Problem with electricity supply T 48 45 48

-| High electricity charges 67 71 67
Problems with government formalities- | -~ 42 48 43
High cost of diesel and lubricants -~ 26 . 11 25
- Problems with labour 0 10 i R T 11
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Future prospects

The survey has revealed that the industry is more than equipped to handle the timber
processing requirements of the State. In fact, shortage of timber is one of the problems
experienced by the sawmill owners. Since there are limits to the availability of timber
from domestic sources, liberalized import policy is the only means to improve the current
situation in the industry.

Of late, there has been slack in the industry due to restrictions on issue of NOC to new
entrepreneurs. Also, the mill owners face problem in getting the license renewed annually
approaching different offices. A single window processing of the renewal applications is
suggested for the purpose.

Bandsaw, resaw, saw bench, cross cutter and grinder are some of the essential
equipments used in the industry. Lathe and planer are required for making furniture and
fixtures, Although more advanced and efficient models of these equipments are available
presently, the industry has not been very enthusiastic about using them because of the
current shortage of raw material.

The sawmills require specialized and skilled labour. Organized labour force is quite
demanding in their dealing with the management. Although per day rates are in force
presently, rate per m’ is preferable from the management side due to frequent power
failures. The high labour charge including that for loading/unloading contribuies to the
high cost for processed wood. Unless the labour issues are settled effectively, the burden
will ultimately fall on the consumers, '

5.3. Raw drug industry

The growing demand of consumers for Complementary and Alternative Medicines to
meet both their healthcare needs as well as dietary supplements have reawakened the
medicinal plant-based raw drug industries in the present decade. Kerala has long heritage -
of use of herbal products not only as medicines but also for cosmetics, health, hygiene,
toiletries, fragrance and food supplements. It is estimated that the demand for ayurvedic
medicines in Kerala State alone is growing at a compound rate of 10-12 per cent per
annum (Suneetha, 2004). Ayurvedic industry is contributing around 2.75 per cent to the
Gross Value Asset and 3.13 per cent to the Net Value Asset to the manufacturing sector
in Kerala, while the gross output comes around 0.70 per cent of the manufacturing sector
(Harilal, 2009).

Many domestic industries have transformed their products from traditional form of
powder, paste and small pills to capsules, tablets and syrups by adopting advanced
technology in order to increase their market share. Currently, most of the leading
ayurvedic firms have their retail outlets throughout Kerala and are moving in the
direction of large scale and chained operation. The large manufacturing units like Arya
Vaidya Sala cater to the needs in North Kerala (Malappuram, Kasaragod, Palakkad);
Sitaram, Arya Vaidya Pharmacy and Vaidya Ratnam in Thrissur-Ernakulam belt; and
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) Nagarjuna herbal concentrates in South Kerala (Ernakulam and southward) while SD
Pharmacy, Oushadhi and Pankajakasthuri cater. to all regions of Kerala. In other states,
“nutraceuticals and cosmetics constitute bulk of the ayurvedic manufacturing sector; while

L 1n Kerala medicmal preparatlons are -dominant role (Harllal 2009)

' "'Stmcture_, nature, and size

i;_the informal sectors. The formal sector eonmsts of 'small, medium and large

. manufacturing units. As per the classification carried out by Sasidharan and

Muraleedharan (2008) based on the annual turnover of the raw drug iridustry units, there
~were 293 units under the small units category and 43 units in the medium sized and 20
' umts in the large sized category (Flgure 5.19).The umts w1th a turnover of less than one

large

Otarge
& Small |
0 Mediom R

Flgure 5. 19 DlStl‘lbuthI‘l of raw drug units based
. on then size

~ A'minimum of two units or 10 per cent, whichever is highest was selected at random o
~from each size group. As per primary data estimates 107 raw drugs are used by small -

manufacturmg units, 66 and 113 by medium and large manufacturing units respectively.-

- For finding out the trend in the quantlty utilized, three year moving average was taken.
The annual consumption of major raw drugs by the medicine manufacturing units in

Kerala was worked out. The data were further ‘analysed to find out the consumptlon of '
raw. drugs. by the small, medium and large units.of Kerala

- Small units manufacture only a few medicines and operate in a small area. These units

are quite strong in their area of operation. There are a few small manufacturing units
which cater to export markets’ only. These units can grow only up to a point beyond
~which they require. modern methods of manufacture, distribution, research and

:“technology The medium manufacturmg units are also: established and they use modern

o methods for manufacture and distribution of medicines and they cater to both national

and international markets. The. large manufacturing units comprise the well-established
- manufacturers ‘who operate in both: domestic as well as international markets. Major
.players hke Kottakkal Arya Valdya Sala, Sltaram Valdyaratnam Oushadhl Nagar]una



. _aceeptmg modern technology in manufacturmg and marketmg methods. There is yet -
. another type of emerging units that concentrate mainly on nutraceuticals and cosmetics.
o These brands which are wmnmg both the domest1c and mternanonal markets use

s 1solated actlve mgredlent which have been 501ent1ﬁcally vahdated

.The informal sector 1nc1udes"small manufacturifig units run by practising ayurvedic

. experts (vaidyas). They manufacture only a few products to cater to. the local needs. -
: These self regulated ent1tles grow on the bas1s of tlack record and crechblllty They do not

= iorga.mzed sector ‘and the total ayurveda market including such units is- amund Rs 45
. _billion. It is estimated that more than 350 small units are functioning in the mformal_

sector m Thnssur Dlstnct alone

“In Kerala there are' 1121 llcensed :ayurvedic units out of which 2 are in rhe govemment

. GMP 11censed pharmacres ‘The zonal distribution- of the manufacturmg units (F 1gure Rt
5.20). indicates major concentration of units .in the central zone. (49 %) followed by_
southem (26 %) and northern zone (25 %). - .

Dlstnbutwn of raw dru’ manufacturlng units based on
20ne and size. :

i Laige

B Medium
@small

"Southzone . . . . Central zone - Northern _zone

. M_alappuram and Kollam. In fact, 64.61 per cent of the raw drug’ manufacturmg units are '
”concentrated' in these distriets In the other nine districts, Thiruvananthapuram
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The medium sized units were located in Thrissur, Ernakulam, Palakkad and Trivandrum
Districts.

Product profile

Until a few years ago, medicines used in drug manufacturing firms were generally
prepared by practising vaidyas themselves. But now the practise has been largely
replaced by organized manufacturing units who absorb the technological changes to tap
the opportunities available beyond India. More than 80 per cent of the drug industries in
Kerala have set up high quality drug manufacturing facilities, including a majority of the
leaders opting for WHO GMP certification. Unlike the traditional vaidyas who practised
ayurveda as a divine vocation and were reluctant to see it as business, the corporate
management professionals look at the business promotion of their firms. The large firms
manufacture nearly 600-700 products, whereas the medium firms and small firms
produce 250-300 and 50-100 products respectively (Table 5.3).

Table 5.3. Number of products manufactured by sampled units

SLNo | Raw drug manufacturing units | No. of Products
1 Large Manufacturing Units 600-700
2 Medium manufacturing units 250-300
3 Small manufacturing units 50-100

With a new trade regime round the corner, many of the leading firms like Kottakkal Arya
Vaidya Sala, Coimbatore Arya Vaidya Pharmacy, Kerala Ayurvedic Pharmacy Limited,
Vaidyarathnam Thaikkattu Mooss Oushadhasala, Sitaram, Oushadhi among others, are
concentrating on developing innovative, value added drugs and nutraceuticals with a

global marketing perspective.

Two categories of medicines available in the market labelled as ayurvedic are classical
ayurvedic formulations, which are prescribed in authentic ayurvedic texts (eg Arishtams,
Kashayams, Lehyams, oils) and secondly, patent and proprietary formulations made of
extract of herbs (Dhanukar and thatte,1998). Patent and proprietary medicines are defined
as those formulations, which are produced and packaged, based on the classical texts, but
not included under the classical formulations. For example, a large number of Arishtas,
Churnas, Rasayanas, Ghritas and Ras are produced, packaged and marketed in modern
galenic forms of tablets, capsules, powders, syrups, ointments or gels. Currently another
category of products namely the Fast Moving Consumer Goods (FMCG)/Over the
Counter Products (OTC) are capturing both the domestic and international market
through aggressive marketing techniques. The OTC products are marketed directly and
can be purchased without the prescription of physicians.

There are a large number of drugs used over the counter widely. These drugs use the
herbs indicated as basic ingredients but not normally sold in the same form as ayurvedic
medicines as in the Indian medicinal systems. These are used substantially without a
prescription. Increase in business from OTC nutraceuticals and daily supplements have
prompted the manufacturers to adopt the strategy of penetration to consumers’ mind
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K drugs for sale not only at the chemtsts shop but also at grocenes and departmental?
~ stores for unrestricted spread of healthcare products. The industries in Kerala are shifting -
““their focus from the classical formulations to the nutraceutical market in India which is @ .0~
~growing .at a CAGR of 21.23 per cent (Cygnus Business Consulting Research, 2000).
Pankaja’ Kasthun is an example of a local brand ach1ev1ng grand success through heavy

ethical formulatlons which:are 10 in numbet, Proprletary and patented drugs have.
__becomie an integral part of the large and medium raw drug units (Table 5.4). The small -
firms concentrate mainly on the classical fonnulatlons like Artstams Kashayams .
'LehyamsiChoomamsandoﬂs S o R ST

SINo | Raw drug manufacturmg units ; _Clas_smal products Patg;?g;;gg; s
o1 Kottakkal Arya Vaidya Sala * - More than 530 S R
2 Nagarjuna Herbal Concentrates More than 500 65
.3 SD Pharmacy Morethan350 | ... 50
il 4 Pankaja Kasthuri - 1" Morethan440 i} 16
- -5 . | Qushadhi More than- 450 : 17. .
6 - | Deseeya Ayurvedic Pharmacy More than 400 50

Source ‘Primary data estimates

- Profitability and growth

factory, 0ushadh1 is makmg consistent proﬁts (Figure 5.21). If we look into the frend of =
“total sales and net profit of Qushadhi, it is of an increasing trend. The period from 2002 is ..
“marked by entry of non-drug ayurvedic products into the market through aggressive.:
marketmg technlques The formatton of the Confederatlon for: Ayurvedlc Renalssance-

onwards also proved to be a-critical move that accounted for the consistent growth of the
:Ayurvedlc sector :

 Trand in salesand profit for Ousghadhi - ..~
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The economic impact of growing raw drug industry

One of the most tangible links between the raw drug industry and the local communities
is through the employment opportunities generated in these manufacturing units. It was
estimated from the primary data that more than 60 per cent of the full time workers in
small units are males. Female workers were engaged in less tiresome works. More than
90 per cent of the units, irrespective of their size, have engaged an ayurvedic medical
practitioner as senior manager/special officer for supervision of activities in order to gain
the confidence of the local community. The percentage change in employment of
managerial staif between 2005 and 2009 revealed that the small units showed 70 per cent
increase in male staff and 69 per cent increase in full time male workers (Table 5.5). The
increase in the number of female managerial staff (200%) depicts the growing importance
of women labour in the industry. There was 77 per cent increase in full time female
. workers in small units. In the case of medium units the increase in male managerial staff
was 38 per cent while that of females were 25 per cent. Male full time workers increased
by 54 per cent while female workers showed 60 per cent increase.

Table 5.5. Employment details of small and medium raw drug units

Percentage change in average number of employees
ool during 2005 and 2009
Hiployee Small Medium
Male Female Male Female
Manager
(Full time) - 70 200 38 25
Workers
(Full time 69 77 54 60

The data from the large units was not forthcoming and so the employment opportunity
could not be analysed for large units. Given the existing scenario, the growing number of
units especially small and medium units will create ample employment opportunities in
the coming years.

Market propelled demand

Trend in average quantity utilized by the small industry (Figure 5.22) indicates that there
is an increase in the consumption of the major 10 species used by the small industries.
Kurumithotti, kadukka and nellikka are the most consumed raw drugs by the small scale
manufacturing units during the year 2009. Trend in average quantity of major species
utilized by the medium industries shows that there is not much change in the quantity
utilized during the period 2001 to 2008 (Figure.5.23). Kurumthotti comes first in the
quantity utilized by the medium industries. The second major species utilized by the
medium industries is nellikka. Among the 13 raw drugs identified as the major drugs
utilized by large industries, kurumthotti comes first and sathavari comes second {Figure
5.24). These two drugs show fluctuations in the utilization during the period 2001 to
2008. However, in a comparison of the quantity utilized during 2001 to 2008, these two
drugs show an increase in utilization. Two major raw drugs utilized by small, medium
and large units are kurumthotti and nellikka. However there exists a marked variation
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The promotlon of health tourlsm has prompted the raw drug units, 1rrespect1ve of thelr
size, to open up massage patlours to cater to the needs of the growing demand for:_
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panchakarma treatments by domestic and international clients. The use of kurumthotti for

“preparation of various massage oils has thus increased in raw drug industries. The
widespread increase in the consumption of nellika, kadukka among others is due to the
increase in demand for herbal tonics and cosmetics. It could be noted that the demand for
raw drugs for medium industries is more or less constant with less variation over the
years. One of the main reasons is that these firms mainly concentrate on a few products
and they obtain patent/proprietorship over these products which may cause a substantial
increase in the consumption of selected raw materials. After getting proprietorship many
firms expand business of their propnetary medicines which can be formally marketed all
over the country.

The growth in raw drug units can be atiributed to the comparatively low infrastructure
cost, access to raw material, simple manufacturing process and lack of standardization of
quality and efficacy of medicines. The cutrent consumer trends shows a gradual shift
from medicine to beauty products due to growing concern over side effects of chemical-
based products. Many firms have entered this segment with branded products in
categories such as skin care, hair care, soaps and essential oils.

- However, this market-propelled demand for natural medicines and green health products
has created tremendous pressure on the natural resources. Annual consumption of 231
- raw drugs by the ayurvedic medicine manufacturing industry in Kerala is about 17,899
tonnes (Sasidharan and Muraleedharan 2008). Forests and other natural ecosystems are _
the major sources (around 90%) of the overwhelming bulk of medicinal plants used by
around 1000 small and medium scale industries. The consumption of raw drugs collected
from forests is 44.94 per cent, non-forest areas 14.31 per cent, cultivation 13.58 per cent
and imports 7.39 per cent (Sasidharan and Muraleedharan, 2000). The local tribal
communities and rural poor are not benefited from the increased commercial activities as
only a fraction of the total markets return reaches them. The market scenario in this sector
has an oligopolistic structure with few big units dominating the market and thousands of
small units having a wider social base contributing very little.

The supply crisis

The projected escalated demand for raw drug formulations, both domestically and
internationally, is putting considerable pressure on the existing resource base. Analysis of
the status of raw drug industry in Kerala projects an ever-increasing demand as the sales
value of raw drugs and its collection charges depict an overall increasing trend during the
period 1985-2004. The average quantity of raw drug collected during 2001-06 is 3,015
million tonnes. The average values per year of sales and collection charges are Rs
31,524,480 and Rs 25,219,520 respectively. The collection charge and sales value depict
a decreasing trend during the period 2001-06. The primary causatives are high intensity
of harvest in the previous years, overexploitation and unsustainable extraction, restricted
collection (proposed by the Department) of certain items in the alternate years and
product not in demand due to previous years’ excess stock. Average annual sales value of
Federation during the period 1984-2006 is Rs 19,052,318. During the same period the
sales value of raw drug recotded an annual increase of Rs 1.9 millions. The sales price -
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component is estimated by dividing the sales value with the sales quantity of the
corresponding. period, similarly the price component of the NTFP collection is also
estimated. The trend values of the price components of sales and collection of the raw
drugs highlights that the administered price mechanism is responsive to the market price
movements (Figure 5.25).

30000

20000

10000 |

- Price component

2000 2002 2003 2004 2005

Year

Figure 5.25. Trend line of price component of sales and collection
values of NTFP

" Given the rapidly increasing demand, there is tremendous pressure on the supply base.
The uncontrolled unauthorized collection and sale of large quantities of plant material
from forests has resulted in depletion of several medicinally important wild species.
Various studies have indicated the risk of extinction of valuable species due to over
exploitation. The soaring export market and increased domestic demand coupled with
uncertainty and scarcity of raw materials, adulterated materials obtained through traders,
- and government restriction on export -of some species collected from the wild has
encouraged some of the big:manufacturers to opt for cultivation. Overexploitation has
been one of the impacts of market forces, which in turn has made many plant species
endangered.

Indicated constraints

Major constraints identified by the units vary according to their size. Non-availability of
quality raw materials was the major constraint for 42 per cent of the small units and 30
per cent of large units, whereas lack of efficient staff proved to be a constraint for 35 per
cent of the medium units (Table 5.6). Lack of availability of quality raw materials, lack of
appropriate government policy and fluctuation in price are the common constraints
identified by these units,
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Table 5.6. Unit-wise (%) under indicated constraints

Rank Small units Medium units Large units
I Non availability of quality raw | Lack of efficient staff (35%) | Quality raw materials
materials {42 %) : are not available
(30%)
2 Lack of fund for development to | High competition from large | Unfavourable
' face competition (32 %) companies (24%) Govemment policy
: {28%)
3 High competition from large | Unfavourable government | Increasing tax rate
" | companies (12%) _ policy (19%) (19%)
4 | Lack of efficient staff (10%) Non availability of raw High production cost
material in a prescribed (13%)
‘manner (14%)
5 Price fluctuations (4%) Price fluctuations (8%) Price fluctuations
(10%)

Source: Primary data esfimates

The situation in raw drug industry can be depicted as a combination of three core
scenarios viz., private sector dominance, market force dominance and growing informal
sector. The private sector already dominates the raw drug industry in Kerala. The nature
of technological changes, including development and adoption of new technology is
determined by the market forces. The private sector has been in the forefront in adopting
new technologies, initiating research and development. There may also be a segment of
more organized informal sector catering to global demand through unauthorized
harvesting and marketing of raw drugs. The informal sector is expected to grow
especially if the formal sector fails to expand to meet the growing demand. The most
unfortunate impact of globalization is qualitative in the sense that now the priority is not
conservation for local healthcare, but for greater utilization of market opportunities. The
medium and large units have established a bigger presence and are eyeing at product
diversification and geographical expansion, not only within the country but even
globally.

Although the inaction of many of the pharmaceutical companies indicates their apparent
lack of concern about the depleting resources, some major players have initiated steps in
the desired direction. Many companies in the private sector are engaged in nursery
development, generation of planting material and seeds, development of agricultural
- techniques for cultivation of medicinal plants and also initiating and encouraging
cultivation of medicinal plants by contracting them to farmers. The Arya Vaidya Sala
(AVS) at Kottakkal, a leading manufacturer of ayurvedic products, in addition to
maintaining two large herbal gardens has also undertaken research in the propagation of
nine species with a view to cope up with declining availability of plant materials.
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6. Interrelation between forestry and allied sectors

Forests and other natural resources provide the foundation on which the edifice of
development and prosperity of the State is built. Forests provide humanity a multiplicity
- of goods and services. Forests especially in Kerala host enormous flora and fauna.
- Compared to forests, agriculture deals with a narrow set of domesticated species of plants
“and animals. Historically, all the easily accessible areas have been converted to
. agricultural lands. This was a necessity to-feed the increasing human population. Much of

.. forests are now confined to hilly tracts but remnants of them can be found in the plains in

. the form of sacred. groves and mangroves. There exist profound interconnections between
forests and agriculture as all the rivers which irrigate the agricultural lands originate and
~ are sustained by the forests. A large number of industries are also dependent on forests.
The dependence on forests for raw material for industries was of higher degree earlier but
as conservation efforts caught up, the degree of exploitation has been on the decrease.
Similar is the case with the service sector wherein the timber requirement of construction
activity was being met to a large extent from forest plantations. An attempt is made here
to examine some of the interactions between the forestry and allied sectors in the State in
both physical and economic dimensions.

Land utilization

Out of the total geographical area of 3.886 million hectares, the net area under cultivation
during 2008-09 was 2.116 million hectares in the State. This forms only 54.46 per cent of
the total area. About 27.83 per cent of the total area was forest, 11.63 per cent under non-
agricultural use and 0.58 per cent barren and uncultivable land. Agriculture and forest
sectors together accounted for over 82.29 per cent of the land area (Table 6.1).

Table 6.1. Land use pattern in Kerala during 2008-09

SI.No: Classification of land -~ 2008-09* - Per cent of geographical area

1 Total geographical Area 3,88,6287 | -
2 Forest 1,081,509 27.83
3 Land put to non agricultural uses 451,815 - 11.63
4 Barren and uncultivated land 22,587 0.58
5 Permanent pastures and grazing land 223 001 |
6 Land under miscellaneous tree crops 5,510 0.14
7 | Cultivable waste 91,330 : 2.36
8 Fallow other than current fallow 44,939 1.16
9 Current fallow 71,492 1.84
10 Net area sown 211,6382 : 54.46
11 Area sown more than once 585,752 . 15.07
12 Total cropped area 270,2134 69.53
13 Cropping intensity 127.68

* Provisional '

Source: Economic Review 2009, Directorate of Economics and Statistic, Kerala
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An idea of the physwal otientation of the major land use categones can be obtamed from
F1gure6 1. S S
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N Domestlcatlon of plants and animals was necessary for the evolut10n of agrlculture It
transformed the. profession of the: early humans from hunting and gathering to settled
agrlculture Majonty of the populatlon in Kerala are dependent directly or mdlrectly on

: ':pepper cashew, cassava, and plantation crops llke rubber Kerala’s ‘'is' an” agrar1an
~economy. Cash crops, like coconut, rubber, tea and coffee, pepper and cardamonn,
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crops ot domest1cated animals, apart from those that are already domesticated. In addition
-+ +to this, dependence on blologlcal diversity for food, fibre, fuel, shelter medicine and
. several other day-to-day needs would last forever. Therefore, maximum attention needs
to be given to the conservation of species dw_emty in nature. Variations within a species
.. ... are not extensively conserved, mainly because of lack of understanding of the variability
Cor uniqueness of 'the variations existin’g within a species, either in the natufal' or under
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the path of diversification for thousands of years due to changes in ecosystems in which

‘they lived. While some of them are cultivated or domesticated, some of the obsolete
varieties (in the case of plants) and breeds (in the case of animals and birds) are sources
of important genetic material to improve the strains or breeds presently grown. Most of
the improved varieties used today are synthetic or hybrid types, derived by incorporating
useful genes or selections made to produce better quality of products or forms with longer
shelf life or having better resistance to insect pests or diseases and adaptation to varied
environments.

To a certain extent, home gardens and sacred groves also contribute their share in
conserving the biodiversity whether domesticated or wild. However, there have been
limited studies to understand the inter-dependence of different components of these two
systems. Degradation and transformation of the agricultural ecosystem, land conversions,
introduction of exotics, narrowing of the genetic base of traditional crop species
and mechanized farming have negatively affected the richness of the agribiodiversity of
the State and removed several wild relatives of crop plants, many of which are seen only
in the forested highlands of the State.

Comparative economy

Forestry and wildlife play an important role in the economy of the State. The tax revenue
obtained from the export of herbs and herbal byproducts has made a great contribution to the
foreign exchange earning,

During 2008-09, the contribution from primary, secondary and tertiary sectors to the NSDP
at constant (1999-2000) prices constituted 11.75 per cent, 24.76 per cent and 63.48 per cent
respectively (Table 6.2). Over time, the contribution from primary sector has been
decreasing and secondary sector slightly increasing but that of the tertiary remained almost

same level.
Table 6.2. Contribution of the different sectors to the NSDP during 2008-09

Sector - At constant price Percentage
{Lakh Rs})
Agriculture 1,100,447 B 9.14
Forestry and Logging 137,156 -1 1,14
Fishing 117,855 0.98
Mining & Quarrying 59,691 0.50
SUB TOTAL OF PRIMARY 1,415,149 11.75
Manufacturing 78,2178 6.50
Electricity, Gas &Water Supply 105,562 0.88
Construction 2,093,243 17.38
SUB TOTAL OF SECONDARY 2,980,983 24.76
Transport, Storage & Communication 1,515,834 12.59
Trade, Hotel & Restaurant 2,821,016 23.43
Banking & Insurance 750,497 6.23
Real estate gwnership, Business, legal 981,548 : 8.15
Public Administration 508,022 422
Other Services 1,067,357 8.86
SUB TOTAL OF TERTIARY 7,644,274 63.49
NSDP at factor cost ' 12,040,400 100.00

Source: Central Statistical Organization (2010)
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For Kerala, the share of agriculture in the NSDP was 9.14 per cent during 2008-09, forestry
and fisheries sector contributed 1.14 per cent and 0.98 per cent to the total State income,
which together constitute the primary sector (Table 6.3). Contribution of these sectors to the
NSDP indicated a continuous decline in the State,

Table 6.3. Contribution of forestry, agriculture and fisheries sector to the NSDP

NSDP of forestry | Per cent contribution Per cent Per cent
Year and Logging of forestry sector to contribution of “contribution-of
{Lakh Rs) the NSDP agriculture to the fisheries to the
_ NSDP NSDP

1993-94 109,518 2.4 209 3.2
- 1994-95 119,920 24 212 ' 3.1
1995-96 105,571 2.1 20.6 2.6
1996-97 109,960 2.1 20.2 _ 2.8
1997-98 106,776 2.0 18.9 : 22
1998-99 111,497 1.9 18.0 22
1999-00 118,124 1.9 17.1 22
2000-01 114,125 1.8 17.0 21
2001-02 - 120,367 1.8 16.4 21
2002-03 125,242 1.8 15.6 1.9
. 2003-04 132,994 1.7 14.3 1.8
2004-05 121,081 : 1.5 14.4 1.5
2005-06 122,387 | ' 13 134 1.3
2006-07 127,894 : 1.2 11.5 1.2
2007-08 131,642 1.2 9.8 1.0
2008-09 137,156 1.1 9.1 0.9

Source: Central Statistical Organization (2010)
Impact of agricultural development on forests

Land has many uses but its availability is limited. After the First World War, forests were
cleared on a large scale in many countries to produce more food in response to increasing
population pressure. The increasing demand for agricultural products and forest products
forced man to resort to destruction of forests and conversion of the forest land into
agricultural land. For instance, the massive food production drive, as part of an all India
- effort known as ‘Grow More Food Campaign’, was followed by a colonization programme
in Travancore. The colonization scheme alone took up over 20,000 hectares benefiting about
10,000 persons in Devikulam and Peerumade Taluks. The post-war boom in prices of cash
crops was another reason for atfraction of migrant farmers to the forests. Also encroachment
into reserved forests got accelerated during 1950s. There was a steady stream of government
programmes encouraging settlements in the forests from early 1940’s up to early 1970s so
that it was inevitable that a spill over in the nature of ‘encroachments’ would take place.
Various Commodity Boards such as Rubber, Coffee, Tea and Cardamom supported the
expansion of these crops traditionally raised in forested areas. In fact, there was no
consistent policy on forest land use by the State Government that statements to the effect
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. that no more forest lands will be assigned to encroachers after each regularization ordet, was
never taken seriously by the farmers (Chundamannil, 1993).

. The Private Forest (Vesting and Assignment) Act of 1971, provided for the vesting in the
- ‘Government of private forests.in the State of Kerala and for the assignment thereof to
-agriculturists and agricultural labourers for cultivation. This act facilitated conversion of
. forests to agriculture. The take over of the private forests under the KPF (Vesting and
- Assignment) Act as a land reform measure enabled the government to confiscate the forests
-1 without having to pay any compensation to the owners. The owners were allowed to retain
-private forests up to the limit pr0v1ded in the Kerala Land Reforms (KI.R) Act for personal
cultivation.

" The declining ratio of forests-to-agricultural lands and the increased intensity of land-use
increased the pressure on. remaining forests due to unauthorized cutting of trees (for -
firewood, charcoal and for making agricultural implements), overgrazing and collection of
-fodder, green leaf manure, litter and non-timber forest products. In addition, the local people
- frequently set fires in the forests for promoting grass growth that benefits the grazers by
- enriching soil fertility of the crop fields in the fringe areas through post-fire ash transport in
- rains, facilitating:easier extraction of non-timber forest products and so on.

- Agricultural tand use changes affected the forest ecosystems of Kerala in two major ways;
first, a conspicuous shrinkage of the State’s forest cover and, second, the loss of structural
-integrity of the remaining forests. Changes in land use in the ‘forest-cleared areas’ have
great impact on economy and ecology. Balance of the ecosystem will be affected by
degradation of land and deforestation. Continuous decay of natural resources poses severe
threats to the very survival of millions of human beings.

Role of forests in agriculture

Foresiry sector is an important ingredient in the economic and social fabric of a country.
. The importance of agriculture sector is more pronounced in developing countries of the
- - tropics. Forests in the tropics play a very significant role in regulating water cycle and in
- conserving soils. Forests are important in maintaining the agricultural stability by
protecting watersheds and rendering environmental services. Forest is the foster mother
to agriculture and is crucial for maintaining and improving the productivity of
agricultural land. The demand for forest products and services in tropical countries
increased rapidly in the recent past with the growth of population and rural economy.

Forests greatly affect watersheds. Trees, small plants and forest litter absorb rainwater,
reducing erosion and runoff. When rain falls on bare ground, the full force of raindrops
can wash soil into streams, making them muddy. But when rain falls on the forest, it drips
down through leaves and branches to the forest floor. The forest canopy, as well as layers
of plant litter under trees, protects the soil from the full force of rain. Tree roots hold the
soil in place so that it does not wash away. Thus, forests help to retain the water in the
soil.

- The loss of forest cover and conversion to other land uses can adversely affect freshwater
supplies. Watershed conditions can be improved by the proper management of the
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forests. Forests can have important role in supplying freshwater. Healthy forests can
strongly influence the quality of water yielded from watersheds, provide greatest soil
stability and prevent high erosion of soil.

Forests and trees greatly contribute to maintaining the ecological balance. The integration
of trees within agricultural schemes sustains crop ‘production by improving soil
fertility. Trees help to control water and wind erosion and they recycle vital nutrients,
- such as nitrogen back into the soil. Trees also grow where agricultural crops mlght fail,

- allowing production on marginal lands.

-Climate change and forests are intrinsically linked. As globally important storehouses of

carbon, forests play a critical role in influencing the Earth's climate. As forest ecosystems
change and move in response to climate changes, they will become more vulnerable to

- disturbances. Deforestation especially by burning, releases a great amount of stored

CO; into the atmosphere, contributing to global warming. Deforestation does have a role
in small floods and topsoil erosion by eliminating the buffering and soil-anchoring effects
of forests. With forest loss, the local community loses the system that performed valuable
services like ensuring the regular flow of clean water and protecting the community from
flood and drought. The forest acts as a sort of sponge, soaking up rainfall brought by .
tropical storms while anchoring soils and releasing water at regular intervals. This
- regulating feature of tropical rainforests can help moderate destructive flood and drought
cycles that can occur when forests are cleared. :

Dependence of industries on forests

Certain industries are largely dependent on forest produce or forest area per se. The chief
industries centered on forests are sawmilling and related industries, ecotourism and raw
drugs industries. The survival of thcse industries is dependent either on the forest produce

~or the forest sites.

Forest plantations serve as an important source of raw material to the wood-based
industries. Teak is the major species planted, followed by mixed plantations and
eucalypts. Major forest produce includes timber, bamboo, reeds and firewood. Their total
production shows a declining trend from 1993 -94 onwards (Table 6.4). The quantity of
timber produced in 1999-2000 is 44,519 m’ agamst 19,246 m* in 1997-98 and 26,664 m’

in 1998-99. The quantity of timber produced in 2008-09 was 50,301 m’ (round log).

Reeds and bamboo showed sharp decline in supplies during the period 1999-2000. The
number of bamboos and reeds produced were 18.98 lakhs and 186.80 lakhs respectively.

These are species which can be promoted under farm forestry with people s participation
(Economic Review 2009). All other forest products were showing varymg trends during
the period 1995-96 to 2007-08.
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Table 6.4. Forest Products of Kerala

.. | Timber | Timber Timber Fire- Imgle | Sandal Bamboo Reeds Carda
Year | (round {round (sawn& | woaod wood wood -mot
logs) poles) squared) poles
) (no.) () {1 (no.) {kg) {(no.) (no.) {kg)
1995-96:] 61430 | 361179 | 30§ 453361 | 64| 133847 1339741 | 49615070 | 3155
-1996-97|° 51972 | 683391 | -4 | 29877 - 289 | 103523 4829421 | 56840410 | 1233
S| 1997-98°]. 19246 287243 211291 - 7054 | 171252 2338472 | 63239268 | 1717
| 1998-99 [ 266647 275050 10| 18424 670 17762 2068407 | 62708610 | 2758
S 199900 44519 | 455389 714198 [ 0 L. 97028 627805 | 39576143 | 4249
C1I2000-01 | 31299 | 129349 318105 = 212 405 1390456 | 49047940 | 4687
| 2001-02 | 38915-| 245254 9 | 11182 [ 2397 23968 1305620 | 32610487 | 2911
1.2002-03 62591.]. 433670 11 19085 | - . 7696 ; ' 10099 151722 | 33076299 [ 3739
2003-04:| 116281:| 753025 126 { 315751 10464 88817 046626 | 42945235 [ 1145
-2004-05 45012 | 438611 45 | 10636 14196 54622 ‘1272444 | 34190835 [ 11018
- 2005-06 42706 | 377953 603 [ 13955 | © 21131 78555 1824596 | 22901309 [ 1808
.2006-07:: 26774 [ 296013 17 ] 12748 { 21221 3159 1237030 | 21403530 [ 2053
2007-08 | 48628 | 352896 23| 12676 [ 2044 17537 1551168 | 14352181 38
1 ,2008-09 (. 50301:| 294289 299 | 9218 21450 30809 1897907 | 18680386 0
Source: Kerala Forest Department (2009) '
Table 6.4 cont...”
*+ Year - | Ayurvedic | Spices | Fibre | Grass | Incense | Vegetable | ‘Bee’s .| Honey | Medicinal
- | herbs : other | . plants | oil seeds wax Plants
p ' than
fodder |
- G | & | G | g | k) | k) | (@ | Gp | ()
1995-96
-1996-97 842452 | 163535 | 11955 | 28875 | 114052 6080 2603 | 7216l 36148
1997-98 | 7089938 | 236113 | 757251 25650 | . 73023 3374 1338 | 71214 32770
1993-99 440829 | 46122 17650 | 308751 110401 5811 M5 21376 30178
- 199900 887082 | 108221 12410 19500 | 1122214 12168 986 | 41734 52646
© 2000-01 580243 | 54371 8300 3675 98061 7408 1190 | 47976 38322
-~ 2001-02 484000 | 107371 | 16667 | 11700.] 222608 - 12741 924 [ 39566 48270
C2002-03 | 397442 | 58465 | 8148 5425 | 108637 5282 204 [ 36846 35539
2003-04
2004-05 1060962 | 21278 | 60310 | 10046 | - 84292 26266 1079 | 59464 78881
2005-06 | 1688681 2502 | 64874 | 14767 74062 50511 947 | 56983 41402
2006-07 1112701 2098 | 16527 | 71244 71722 42806 854 | 207390 56865
2007-08 863650 208 | 23525 | 22859 67424 17861 775 | 239119 21987
2008-09

Sounrce: Kerala Forest Department (2009)

78




Employment generated by forest sector

 Kerala is generally known as a labour-friendly State. As per 2001 population Census,
63.4 per cent of the population was in the age group of 15-59 who constitute the labour
force. Out of India’s total main workers, 2.6 per cent are Keralities. :

The forests provide shelter and means of livelihood for the hill tribes. They provide
-employment to people mainly for women and tribal people. NTFP has a major role in
generating employment opportunities in the forestry sector. Sometimes in the remotest
areas, the forest is the only source of employment and income. The scope of employment
in the forestry sector largely depends on government’s attitude towards the people living
around forests. Participatory Forest Management (PFM), which recognizes the role of
local people in management of forest, was started in the late 80s and was initially known
as Joint Forest Management (JFM). Increase of employment in this sector to some extent
would depend on the successful spread of PFM.

The number of persons employed in agriculture, hunting, forestry and fishing in public
and private establishments in Kerala has been showing a continuous decline in the past
(Table 6.6). In 2009, it was only 7.03 per cent while in the year 2000 it was 8.91 per cent
of the total employment,

Table 6.5. Employment in public and private establishments in Kerala

Year No. of persons employed in Per cent contribution to total
agriculture, hunting forestry & employment
_ fishing
2000 109,287 891
2001 108,966 ' 8.77
2002 102,681 8.46
2003 110,072 9.09
2004 97,713 : 8.11
2005 85,178 7.47
2006 83,203 - 155
2007 81,863 7.37
2008 ' 80,080 . 7.17
2009 79,642 7.03

Source; Econowic Review (2008,2009)

According to Census 2001, the total workers in Kerala were 7,985,820. Plantation,
livestock, forestry, fishing, hunting and allied activities together contributed 1,366,470
workers to the total number of workers in which 1,049,760 were males and 316,710 were
females.
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Forestry sector outlook

Forests and forestry are becoming an:increasingly larger issue in the context of the
current scenario of global warming and related environmental concerns. There are social
- and economic changes that exert pressures on the forest resources and at the same time,

some changes are creating new opportunities for forests and trees to contribute to
- development. It has been repeatedly emphasized that forests play a large role not only in
maintaining the environmental stability but also for meeting the several economic and
socio-cultural objectives put forth by. the increasing population. Forest sector has inter-.
~ linkages with many other sectors and is subject to government policies and regulations
implemented from time to time. The major issues that are currently discussed in relation
- to forest sector are forest degradation; climate change, social and environmental services
provided by. the forests and sustainable forest management many of which are highly
relevant even locally.

Forests which are estimated to occupy about 11,033.39 km” or 28.39 per cent of the total
~ 1and area in Kerala —is undergoing continual changes largely owing to social, economic,
" political and institutional factors. The growing economic considerations resulted in the
neglect of social and environmental considerations leading to high rate of forest loss.
. Concern over meeting environment services has resulted in more natural forests being set
- aside as PA. Even with an increase in the extent of PAs there are no comparable
improvements in management programmes. The declining ratio of forests-to-agricultural
lands and the increased intensity of land-use increased the pressure on remaining forests
. due to unauthorized cutting of trees (for firewood, charcoal and for making agricultural
implements), overgrazing and collection of fodder, green leaf manure, litter and non-
wood forest products. The contribution of the primary sector (agriculture, fishery and
forestry) to the NSDP indicates a continuous decline in the State. The dominance of a
‘growing informal sector means that the official statistics on production, consumption and
trade tends to be incomplete. -

There are several factors impacting the forestry sector in Kerala. The key driving forces
are demographic, social, economic, political, institutional changes, especially the
decentralisation of administration, the increasing emphasis on transparency in the affairs
of the public and private sectors, as well as the predominant role played by the society in
protecting the environment. Forests will be fundamentally influenced by international
developments such as integration of the economy, investment flow, technological
changes and changes in trade pattern.

A key feature of Kerala economic transition is the growth of the informal sector in both
rural and urban areas. Poor performance of the formal economy has increased the
dependency on informal sectors like collection and trade of fuel wood, timber, NTFP’s,
among others. In the absence of adequate capacity to manage and regulate the
liberalization policies we have not been able to capture the full benefits from the use of
the natural resources. Some of the possible outcomes for Kerala forests are indicated in

Table 6.6.
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Table 6.6, Possible outcomes for Kerala lorests

Key indicators

Future scenario

Forest cover

Afforcstation programmes at more than the current rates,

Area under SEM

Effective expansion of area under SFM.

Forest plantations

Emphasis on fast growing species.

Trees outside forests

Increase in tree planting schemes,
Expansion of tree planting in private lands in response to growing
local demand.

Fuel wood Not a main source of energy, _
Major developments enabling alternate sources of energy like LPG.
NTFP Rapid depletion of several products due to increased demand,
Domestication efforts finked to commercially important products.
Ecotourism Accelerated pace of ecotourism development,
Threat to ecosystem,
Labour intensive methods of ecotourism management benefits local
communities. -
Environmental Effective watershed management,
service Conservation of Biodiversity.

Poverty alleviation

Key role in meeting basic needs of the poor; largely through the
growing informal sector.
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© (vii)

(vii)

(ix)
()
(x1)

(xii)

7. Conclusions and recommendations

Projections of NSDP of forest sector for future years indicated an increasing
trend for production from forest sector in the immediate future.

" The sector analytic approach forwarded by ADB was found useful in decision

making with respect to handling certain key problems in forest sector like
increasing forest - degradation, decreasing plantation productivity and
decreasing outturn in the case of industries.

The future trends for price ‘and demand worked out showed a generally
- increasing trend for both teak prices and demand beyond 2004-05 but for the
yearly alternating fluctuations in both the cases.

A study on the periodic behaviour of production and price of teakwood
indicated some market adjustment mechanisms operating with a cycle of 3 to
5 years. '

The pulpwoeod requirements in the State although predicted to be on the
increase based on historical data, the industry seemed to be lagging due to
severe competition from related units. Government intervention may be
needed in this front.

The tourism traffic to Kerala depicts an increasing trend over the years. The
domestic tourists constituted on an average 95 per cent of the total tourist flow
during the period 1980-2002 and the foreign tourists constituted the rest 5 per
cent.

The overall ecotourism development in the PAs depict an increasing trend and
the new economic policy of 1991 has accelerated its pace. Ecotourism growth
on the one hand can provide employment generation and at the same time
poses various threats to the fragile ecosystem. Developing efficient site
specific management strategies is the need of the hour.

Shortage of raw material is the major constraint faced by the sawmilling
industry. Since homesteads continue to be the major source of wood, tree
planting in homesteads needs to be promoted by appropriate legal and policy
changes.

The situation in raw drug industry can be depicted as a combination of three
core scenarios, private sector dominance, market force dominance and
growing informal sector. :

Forest is the foster mother to agriculture and is crucial for maintaining and
improving the productivity of agricultural land. However, the forests and
agriculture instead of having mutually supportive roles were having
competing roles leading to decline of both.

The forests play an important role in the economy of the State but the percentage

contribution of forestry sector to the NSDP in monetary terms indicated a

continuous decline in the State.
A few of the industries viz., sawmilling, raw drug mdustnes and ecotourism are
much dependent on forest producefforest sites. Forests also provide employment

_to the people mainly for women and tribal people inside or in the fiinges of

forests in-a significant manner.
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(xiv)

(xv)

(xvi)

Efforts are to be taken to stop further degradation of forests through
conservation measures but the production aspect is not to be totally ignored.
The situation in the forestry sector can be depicted as a combination of market
force dominance and a growing informal sector. The role of government in
producing wood will decline as this function is increasingly taken over by the
market forces and the informal sector. The public sectors role will be limited _
to policy-making, regulatory functions and the provision of goods and .
services that the private sector is unlikely to provide. '

The informal sector will continue to dominate the forestry activities. As there
are a large number of operators in the informal sector which is often much
larger than the formal sector there is a need to consider its development as a
distinct scenario. The importance of market forces will increase as they take
advantage of the emerging opportunities for trade in forest products.

The key driving force affecting the forestry sector will be agriculture. Trade
liberalisation and consequent changes in imports/exports are expected to
affect the pattern of agriculture and subsequently the forestry sector.
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- Key data used for estimating‘ parameters of the supply-demand model for teakwood

Appendix

Year Production | Production frem | Export | Import | Teak-wood
| From forests homestcads (m’) (1) price

(m’) (m’) (Rs/m’)
1980-81 | . 27528 50596 | 198 3092
1931-82 17901 69198 | 677 3670
198283 | 27700 60317 | 1609 5180
1983-84 25411 59182 | 313 4527
1984-85 21865 73652 | 495 5107
1985-86 14091 91780 | 604 5873
1986-87 £6300 [so032 | 1122 7508
1987-88 | 19222 50043 | 1817 7476
1083-89 8099 29352 | 476 7251
1989-90 | 24735 64356 | 1384 9432
199091 | 15583 58847 | 765 9299
7199192 20927 57684 | 863 11352
1992-93 32429 35750 50196 | 1804 13326
199304 | 23240 47103 61500 | 2587 15859
1994-05 57789 43591 35648 | 1602 14197
1995-96 26766 29378 36618 | 3837 23472
1996-97 32817 29269 33194 | 5451 27567
1997-98 12307 41068 19074 | 10891 27049
1998-99 18338 78533 16138 | 17183 25445
1999-00 33973 32983 15835 | 15613 21838
2000-01 34320 30225 18780 | 14668 22754
2001-02 34667 49199 6200 | 7490 24944
2002-03 49927 40586 7930 | 7490 24872
2003-04 | 107892 31973 7930 | 7490 25660
3004-05 20160 42227 7930 | 7490 25036
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Year Area Wage of PCl of PCI of WPIL
logged carpenter Kerala* | Karnataka
(ha) {Urban) Rs/day (Rs) (Rs)**

1980-81 298.80 19.33 1508 5587 36.92
1981-82 161.70 22.87 1406 5978 40.36
1982-83 249.00 30.68 1414 6090 41.40
1983-84 256.20 35 1324 6537 45.32
1984-85 214.50 37.97 1387 7040 48.55
1985-86 138.00 40.67 1505 6760 51.33
1986-87 370.30 4539 1450 7375 54.04
1987-88 183.90 50.08 1401 7878 58.15
1988-89 122.50 5192 1610 8548 62.43
1989-90 107.50 53.98 1697 9051 66.87
1990-91 116.30 56.67 1813 9107 73.73
1991-92 25140 61.25 1792 10280 83.86
1992-93 402.70 70.92 1943 10504 92.29
"1993-94 402.70 76.5 2136 11286 100.00
1994-95 786.94 91.47 2315 11677 112.60
1995-96 284.20 113.85 2410 12236 121.60
1996-97 1253.60 134,87 2496 13129 127.20
1997-98 384.20 150 2518 13800 132.80
1998-99 874.22 159.17 2687 15364 140.70
1999-00 %79.61 17221 2861 15979 145.30
2000-01 965.35 184 2981 17376 155.70
2001-02 1020.06 187 3051 17543 161.30
2002-03 653.62 187 2m 18269 166.80
2003-04 579.21 187 3462 19163 175.90
2004-05 458.82 187 3462 19163 187.30

*Per capita income of Kerala
**Per capita income of Karnataka





