A Sectoral Study of the Paper Industry

SUMMARY

1. STRUCTURE AND GROWTH OF THE INDUSTRY

The installed capacity of the paper industry increased from a mere 1.37 lac tpa in 1950-51 to 7.7 lac tpa by
1970-71 and further to 33 0 lac tpa by 1990-91 as shown below:

Table No.1 .

Growth of the Paper Industry
(lac tonnes)
- No.of Installed Capacity
Year Units Capacity Production . Utilisation (%)
1950-51 17 1.37 1.16 85
1960-61 25 4.00 345 86
1970-71 57 7.68 758 99
1980-81 135 16.50 11.12 67
1989-90 317 3231 18.75 58
1990-91* 325 ' 33.04 20.60 62
7.0 6.6 -

Growth Rate (%) 94

980-81 to 1999-91\.

* : Capacity at the beginar,g of the year.
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The average capacity utilization of the industry
declined from a peak of 999, of installed capacity in
1970-71 to around 57 to 58% during the period 1984-85
to 1989-90. This was because of a greater increase in
installed capacity vis-a-vis demwand, With demand
picking up, capacity utilisation in 1990-91 improved
to 62%-

The rapid increase in capacity was due to structu-
ral changes in the paper industry in the seventies when
the Government encouraged the setting up of small
paper mills using nonconventional raw materials. Till
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1970 the industry was dominated by integrated large
paper mills based on forest based raw materials and a
few small mills using waste paper & imported pulp.
As a result of the policy change, a large number of
agro-based as well as waste paper based small paper
mills were set up in the country. Gradually, most of
the small agro based mills started expanding their
capacities and a few large mills were also set up based
on agro residues. Hence, itis more appropriate to
classify paper mills on the basis of raw material usage
instead of size, into:

(i) Wood based
(ii) Agro residue based
(iii) Waste Paper based

Zonewise installed capacities of different categorizs
of mills indicate a rapid profileration of agro and
waste paper based paper mills in the North and West
while South and East are dominated by wood based
paper mills, as can be seen from the following table ¢

The number of agro residue and waste paper based
mills have increased in the North and West du:to
two factors :

(1) Shortage of forest based raw materials,
(2) Sizeatle availability of agro residues.

(3) Deliberate policy of the Government to create
additional capacity quickly,

Agro residue and waste paper based mills pre-
sently constitute about 56% of the total installed
capacity.

ZONEWISE & TYPEWISE INS CAPACITIES
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Table No. 2
Zone-wise Installed Capacity to Manufacture Papér
(As at March 31, 1991)
(lac tonnes)
Waste Paper
Wood Based Agro Based Based Total
No.of No.of No.of No.pf
Zone Units 1.C. Units 1C. Units 1.C. Units IL.C.
| ' 40 7.90
East 14 6.56 7 0.82 19 0.52 o
North 3 1.24 37 3.08 83 3.22 123 754
South 7 438 18 246 31 1.70 56 8.54
West 4 226 25 3.06 77 . 3.74 106 9.06
1 otall 28 14.44 87 9.42 20 918 325 33.04
1.C: Installed capacity.
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In addition, there are 400 handmade paper units
producing paper using cotton rags, jute waste, cotton
linters etc. These units are under the overall control of
Khadi and Village Industries Commission (KVIC).
The estimated production of these units was about
4000 tpa valued at Rs. 750 lacs and employing more

than 700 persons in 1989-90.
Effective Capacity
On account of closure of a number of paper mills

in all the 3 categories, the effective capacity of the
industry is only «5.19 lac tpa as given below :

Production & Capacity utilisation

The production of paper & paper boards increased
from 11.12 lac tonnes in 1980-81 to 20.6 lac tonnes in
1990-91 indicating a compound growth o. 6 4% p.a.
Overall. the average capacity utilisation declined to
62% by 1990-91 from a peak of 98.7% in 1970-71 due
to faster growth in capacity (7.0% p.a) vis-a-vis dem-
and and also problems of raw material availability.
Excess capacity and technological problems unremune-
rative selling price of paper led to sickness in the indus-
try. This resulted in closure of some integrated large
paper millsand a large number of units, especially
those based on waste paper. If the closed capacities
are excluded the effective capacity utilisation in 1990-91
was 82% (Based on capacity at the end of year).

Of the operative capacity of the average capacity
utilization the wood based mills was 959 of the capa-
city at the end of the year and that of agroresidue based
mills was 80%,. Based on the above utilisation levels
and the estimated overall production of paper, the cap-

acity utilisation of the waste paper mills would have
been 63% in 1990-91,

The performance of agro and waste paper based
mills has fallen short of expectation despite various
facilities extended to them. Various factors contribu-
ted to their poor performance, the major ones being:
Cost_and time over run of projects, deficient manage-
ment, technical probléms, lack of chemical recovery

Table No. 3
Effective Installed Capacity for Paper & Paper Board:
(As on March 31, 1991)
e " (lac tonnes)
v o Total o o
9 I Installed 2 - Closed %’ Effective AR/, %
.. Category of the Mill Capacity Capacity Capacity Share
1. Wood Based 1444 400 . 10.44 41
2. AgroResidueBased i’ 942 e 129 8.13 32
3. Waste Paper Based 9.18 2.56 6.62 27
Total . 33.04 7.85 25.19 100
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Table No. 4

Segmentwise Capacity Utilisation in 1990-91

( Lac Tonnes)

Effective

Installed s  Effective %" Capacity

Category of the Mill Capacity Capacity Production Utilisation(%)

1) Wood Based 14.44 10.44 9.90 y 95

2) Agro Residue Based 9.42 8.13 650 80

3) Waste Paper 9.18 6.62 420 63
Based

Total 33.04 25.19 20.60 82

SEGMENTWISE CAPACITIES & PRODUCTION

(1990-91)

N T

WODD BASED

AGRO BASED WASTE PAPER
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system and marketing problems. Increasing rise in
_international price of wood pulp and waste paper
coupled with unremunerative selling price (till 1989)
rendered many waste paper based mills unprofitable.
Consequently a number of agro-based and waste paper
based mills were closed. Further several wood based
paper mills were closed down on account of outdated
technology, increasing costs and financial problems.

~ The balance of payment problems during 1990-91
and the imposition of heavy cash margins also increas-

ed the raw material costs for waste paper based mills
significantly, This eroded their profitability which was
otherwise improving due to substantial increase in sell-
ing prices. The effect of devaluation in July 1991, en
the import of waste paper was however, neutralised
by corresponding lowering of import duty,

Apparent Consumption

Apparent consumption of paper and paper board
increased from 11.94 lac tonnes in 1980-81 to 20.80 lac
tonnes in 1990-91 indicating a growth of 5.7% per ann-
um as shown below:

The type-wise consumption of paper and paper
board (cultural/industrial) indicated that the consump-
tion of cultural paper increased from 6.16 lac tonnes in
1980-81 to 10.00 lac tcnnes in 1990-91 indicating an
annual growth rate of 5 0%, while the consumption
of industrial paper increased from 5.78 lac tonnes in
1980-81 to 10.80 lac tonnes in 1990-91 registering a
growth rate of 6.5% per annum. The consumption of
cultural & industrial paper increased at a rate of 6.29) &
7.5% p.a respectively during the period 1984-85 to
1990-91. As a result, the share of industrial paper has
increased from about 48% in 1980-81 to 52% in 1990-
91. This is in conformity with the international trends
wherein the consumption of industrial paper accounts

( 1V )



Table No. 5
Apparent Consmption of Paper and Paper Board

{Lac tonnes)

Year Production Imports Consumption
1980-81 11.12 0.84 1194
1984-85 13.60 0.40 14.00
1985-86 15.05 0.30 1535
1988-89 - 17.20 0.30 1750
1989-90 ‘ 18.75 1 0.30 19.05
1990-91 20.60 0.20 20.80
-Growth rate (% p.a.)
1980-81 to 1990-91 6.94% 5.9%
1984-85 to 1990-91 7.2% 6.8%

APPARENT CONSUMPTION TRENDS
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fora major share due to greater industrialisation.
Within the above categories al<o, there isa consider-
able qualitative shift towards better quality paper, such
as computer stationary higher g-m bond paper, copier
papers, fax paper, MICR cheque papers. H'gh speed
offset machines require high strength paper to prevent
machine steppages on zccount of paper breakages.
Faster speed packaging machinery also requires high
strength industrial paper,

(Vv

2. Projected Demand/Supply

Demand Estimates: The demand for paper and
board has been fluctuating and the growth in demand
has not been consistent with the parameters like
increase in literacy, growth in population, national
income and .industrial production. This is because of
inherent shift in useage and substitution trends. As
such an econometric analysis considering parameters
such as national income, literate population, index of
paper did not reveal a significant correlation.

Hence, the demand for Cultural and Industrial
paper Wwas Frcjected on the basis of past rates of
growth till 1995.96 znd ata slightly lower growth

" thereafter. Bated on the above, the demand for

a:fferent types of paper was estimated as shown below;

During 1991-92, as there is likely to be a slow-
down in the overall rate of grow.h in industrial
prod/uction, the growth would be lower for cultural
and industrial papers at about 50% and 6 5% respect:-
vely. Thereafier, demand may iccrease as shown b:low:

)



Table No. 6
Expected Rate of Growth in Demand for
Paper & Paper Board

(%pa)
Period Cultural Paper Industrial Paper
1991-1992 50 6.5
1992-93 to 1995-96 6.0 7.5
1996-97 onwards 5.0 65

With the expected increase in base demand from
1996- 97 onwards the rate of growth may slow down.

Based on the above, the demand for different types of
paper can be estimated as follows,

Table No. 7
Demand for Paper & Paper Board
(lac tonnes)

Indus-
Year Cultural trial Total
1990-91 10.00 10 80 20.80
1995.96 13.20 15.40 28.60
2000-01 16.80 21.10 37.90

Future Capacity

The future effective capacity has been estimated
by considering a) the existing effective installed capa-
city, b) capacity of closed mills likely to be revived and
c) additional capacity likely to materialise.

Revival of closed Units

Considering the large number of closed units
(1.C-7.85 lac tpa), it would be obvious to give priority
~ for revival of closed units as primary means of increas
ing supply. At the prevailing price of paper, some of the
units may be economically viable and could be revived.
However, in case of a large number of units, it would
be extremely difficult to revive them due to a variety
of reasons including obsolete plant and machinery and
phenominal losses. Similarly, it may not be possible to
revive most of the waste paper based units on account
of poor economic viability and lack of raw material
availability (waste paper).

DEMAND ESTIMATES FOR PAPER

1990 91 1995-96 2000-Gi

&4 CliTUKAL PAPER SN INDUSTRIAL PAPER

Hence, only a few agro based mills could be
possibly revived by 1995-96, depending on the follow
ing factors;

(i) Status of the plant and machinery
(ii) Economic viability of the unit and
(iii) Adequate availability of raw materials
However, large wood based mills could be

interested in taking over some of the agro residue
based sick/closed units due to the following factors:

i Lack of opportunities to expand their capacity due
to shortages of wood based raw materials

ii  Technical & Marketing strengths,

iii High investment reqts. for a new plant.

iv  Excise duty benefits.’

It is then possible that a large wood based plant
may be able to manufacture high quality writing &
printing paper from wood pulp and kraft & board
paper & regular Wwriting & printing paper from agro
residues, enabling it to manufacture a complete range of
paper & paper boards,

Tables below give the expected aggregate effective
installed capacities by 1995-96 and 2000-01.

( VI)



Table No, 8
Total Effective Capacity with Paper Mills by 1995.96

(lac tonnes) -

Thus the aggregate capacity to produce paper and
paper board would be 32.20 lac tpa by 1995.96 and
33.20 lac tpa by 2000-01. The above capacities are
based on likely capacity addition that have been finali-
sed. In addition, many of the wood and azro based
mills are in the process of finalising their plans for mod-

ernisation aad expansion of their capacities and since

Effective
Incialled  »  Additional
B . Capacity  ¢* Capacity Total
Type of Mill’ (1991) (incl.revival) Capacity
1. Wood based Mills 10 44 253 12.97
2. Agro Based Mills 813 oo B 2.70 10.83
3. Waste Paper based Mills 6.62 178 8.40
Total - 25.19 7.01 3220
Table No. 9
Total Effective Capacity with Paper Mills by 2000-01
Total Likely Capacity
( tnnes)
Effective
Installed Additional
Capacity Capacity Total
Category of the Mill (1991) (incl.revival) Capacity
1. "Wood based 1044 2.53 1297
2. Agro Residue Based 8.13 3.70 11.83
3. Waste Paper Based: 6.62 1.78 840
Total 25.19 8.01 33.20
sy 33.20

the gestation periods for partial expansions are not
long, the actual capacity materialising may be higher.

Based on anticipated capacity utilisation levels for
the different categories of paper mills, the production of
paper and paper board can be estimated as shown
below;

( VII )



Table No. 10

Estimated Production - Segment-wise

(Lac’tonnes)
Effective _ Assumed F. pected
Installed Capacity = Cu Preduction
199596  2000-2001 (%) 1995-96  2000-2001
1) Wood Based : - \

2}  Working Units® 10.81 10.81 95 10.25) 1230

b} Revived Capacity 2.16 2.16 80** 1.70)
|+ Sub-total 1297 1297 11.95 12.30
2) Agro Residue based 10.83 11.83 '80 8.70 9.50
-3 Waste Paper based 840 8.40 70 5.950 5.90

# Total 3220 33.20 26.55 27.70

*: Including additional capacity likely to materialise of 0.37 lac tonnes.

**. A lower capacity utilisation has been assumed for 1995-96 considering the age of plant and machinery and
the time that would be required for stabilisation of the operations of the units,

DEMAND SUPPLY BALANCE FOR PAPER
Demand/Supply (Lac Tonnes)

The projected demand/supply situation for paper
and paper board in 1995-96 and 2000-2001 will be as
follows:

Table No. 11
Demand/Supply Balance in 1995-96 and 2000-2001

(Lac Tonnes»

Year Estimated Production Deficit
Demand
1995-96 28.60 26.50 (=) 210 o : . .
2000-01 37.90 27.70 . 199091 1995-96 / 200001
' i () 1020 DEMAND mm surrLy 7

a) Diversion of 40 gsm creamwove paper to news-

Thus there would be a deficit of paper by 1995-96 print. (Expected about 1.0 lac tpa by 1995-96).

to the extent of 2.1 lac tonnes by 1995-96 increasing to
10.20 lac tonnes by 2000-01. The actual deficit by b) Lower capacity utilisation of mills dueto raw
1995-96, however, could be even higher if the following material problems: With wood based mills likely
factors are taken into account, to face raw material availability problems, the

( VIII )



pressure to maintain capacity utilisation would
force them to make increasing use of waste paper
to augment. production. This may affect the oper-
ation, of small wasté paper mills, especially the
ones dependant on domestic Waste paper.

Hence, the actual c.u. of the waste paper based
units may fall short of 70% envisaged. If the c u.
~comes “down to, 60%; the additional deficit would
be 85,000 tonnes.

The additional deficit on these counts is summaris-

ed below:; . S
Table No. 12

Additional Deficit Likely
Lac Tonnes
a. Diversion to Newsprint 1.00
b. Lower Capacity Utilisation 0.85
of waste paper based -units (60%)
Total L : 1.85

Hence, the actual deficit may range between 2.1 and
3.95 lac topnes by 1995-96.

It is therefore, necessary in the short term to

(1) encourage expansion of paper mills with assured
agro and/or non wood raw material supplies.
(2) Concentrate on developing a suitable technology
for chemical recovery system for small paper mills.
(3) encourage modernisation of old mills ona priority
_basis
and in the long run to
(1) permit wood based mills to develop their captive
plantation or encourage farm forestry in a big way
- 10 generate the raw materials required.

(2)- Manage and run State forests in a more scientifio

(3) Encourage sugar mills to modernise and put up
energy efficient boilers so as to release greater qua-
ntity of bagasse.

(4) Provide fiscal incentives to sugar units switching
over to coal fired boilers and supplying their entire
bagasse to paper mills. '

(5) Undertake research in use agro based materials
‘and recycle of used paper. R

(6) Identify new agrobased products for use as raw
material. ‘

Considering
a) that a major portion of the demand for the super-
jor varieties of paper would have to be met by the
wood based mills and '
b) the critical raw material scenerio for the wood
based mills.
the modernised wood based paper mills, would
need to concentrate on manufacturing superior quality
premium papers, while the agro and waste paper based
mills would meet the balance requirements. Some of

'the agro based mills, with substantial modernisation,
“ can also manufacture premium quality papers. But

given the status of the plant & equipment of many of
the existing manufacturers, these may be very few.
3. NEWSPRINT

Presently there are five units with an aggregate
installed capacity of 3.0 lac tpa for the manufacture of
newsprint. '

Apparent consumption of newsprint stagnated
during the pcriod  1980-81 to 1983-84 due to lack of
availability. Since then, the apparent consumption has
increased as shown in the following table. ‘

_ manner.
Table No. 13
Apparent Consumption of Newsprint

(lac tonnes)

S Apparent Imports as

Year Production Imports Consumption % of A.C
1983-84 | 1.76 1.94 3.70 52
1985-86 270 1.95 4.65 42
1986-87 - 285 189 4.74 40
1987-88 292 200 492 40
1988-89 320 250 5.70 44
1989-90 3.10 250 5.60 45
1990-91 3.00 250 5.50 45
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The growth in production could not keep pace
with the growth in demand for newsprint leading to
continued reliance on imports to meet a large portion
of the requirements. As such, there continues to be a
shortfall in supply. The shortfall in 1990-91 is estimated
at about 1.0 lac tonnes. The growth in actual demand
during the period 1985-86 to 1990-91 was about 5.4%
p.a. Projecting the same growth for over the next five
years and a growth of 5.09% pa. thereafier, the
demand for newsprint would be as follows :

Future Supply

The current installed capacity for newsprint is 3.0
lac tpa. While a number of licences were sanctioned to
units based on waste paper and bagasse, only the
folowing capacities are likely to miaterialise:

Considering the supply from the-existing units at
3.2 lac tonnes highest productivity achieved and 807,
C,U for new units by 1995-96 & 1004 C.U by 2000-01,
the demand/supply balance is likely to be as shown

Table No. 14
below:
Demand for Newsprint : v
Year demand Setting up a grass root newsprint project based on
’ (lac tonnes) forest resources has not been feasible due to shortage of
1995-96 B 8.50 raw materials as also high cost of project. New projects
1996-97 ' 8.90 for the manufacture of newsprint could be based on
2000-01 ‘ 10.80 either bagasse or recycled waste paper.’
Table No.15
- Additional ga;ﬁaciﬁes likely to materialise for Newsprint
' 7 - (Lac Tonnes)
! 1995-96 2000-01
Expansions ; - |
1. TNPL 0.50 7 -
New Units i
1. Nepa Mills, UP 1.00 - ' Lo
2. Punjab Agro Corpn, Pun;ab 066 - ' -
3. TNPL, TN N - 1.00
4. Rashtriya Chemicals & Fertilisers Maharashtra - 1.00
Total 2.16 2.00
Table No. 16
Demand/Supply Balance of Newsprint
@ lac tonnes)
Year Demand Likely Production Shortfall
11995-96 8.50 5.00 350
1999-01 10.80 740 340 |
( )



DEMAND SUPPLY BALANCE FOR NEWSRRINT
1 - —

1990-91 1995-96 20000,

28 DEMAND W suPrLY *

It would be necessary to identify certain locations
where bagasse is available for setting up bagasse based
newsprint projects. A short -fall of about 3.5 lac tonnes
of newsprint every year is envisaged.

About three years back, when the paper industry
was experiencing demand recession, the Government
allowed paper mills to supply their creamwove paper
to newspaper printers as newsprint with eXxcise duty
concession, provided they obtain RNI allocation (from
1-4-1988). The Government further stipulated a condi-
tion that a paper mill proposing to supply its writing
-and printing paper as newsprint should supply at least
20,000 tpa on a regular basis. This would enable RNI
to-allocate newsprint/paper from domestic source. As
this policy involved revenue loss to the Government,
the Ministry of Finance had not approved the  scheme.
‘Mills were also not fully prepared to commit to RNI
the supply of 20,000 tpa paper on regular basis as
newsprint, As the market for writing and printing paper
jmproved considerably, resulting in higher price realisa-
tion, mills did not pursue the matter. However, with
increase in the newsprint prices, some of the agro based
‘mills have started supplying lower gsm Writing and
printing paper as newsprint without exXcise duty

.concession.

As in the case of paper, the endusers of newsprint

‘also have installed high speed presses requiring high
‘strength newsprint, The proposed bagasse based news-
print would also need to use substantial quantities of

wood as in the case of TNPL to impart the required

-strength.-

. .. Thus, the total deficit for paper & newsprint would
be 5.6-lac tonnes by 1995-96 increasing to 13.6 lac
tonnes by 2000-01,

4. Raw Material-Forest And Agro-Based

i) Forest-based

The major raw material for integrated wood based
mills js bamboo, hardwoods including eucalyptus.
Hardwoods is also used by newsprint manufacturers,

- as they use chemical pulp made up of wood upto 30%

of the furnish : while they can use other raw materials

for making 70% mechanical pulp. Severe depletion of
bamboo forced wood based paper units to shift to hard
wood extracted from natural forests. Even here, acute
scarcity of raw materials is being experienced by paper
mills in states like West Bengal, Karnataka, Andhra
Pradesh, Kerala and Tamil Nadu In fact, most of the
mills are increasingly buying hardwoods from the open
market. According to F.A O. statistics of 1981, out of
a total forest area of 75.0 million hectares hardly 45
million hectares (60%) are productive and rest 30
million hectares (40%) are unproductive, being fallow;
open or scrub type. A subsequent assessment by the
National Remote Sensing Agency revealed that dense
forest cover was only 10.889, of the total land area
Further, problems relating to royalties, duration of
agreement with the State Governments and weighment
methods come in ithe way of getting the required
quantity of wood at economic price.

National Fosest Policy of 1988 laid down the foll-
owing points towards the forest based industries.

- FOREST AREA TYPEWISE

(MLLN HECTARES)
SCRUB (6 9%)

OPEN (1.3%)

CODUCTIVE (12.3%)

FALLGW (13.6%)

UNMANAGED (14.4%)
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a) As far as possible, a forest based industry should
raise material needed for meeting its own require
ment by establishing direct contact with the indivi:
dual growers.

b) Farmers, particularly small and margmal would
be encouraged to grow wood species. ’

¢) The practice of supplying forest produce to indus-
try at concessional price should cease.

d) Industry should be ehcouraged to use alternative
raw materials,

The guidelines provided in the National Forest
Policy created uncertainty in obtaining the required
quantity of wood by the paper mills, as a farmer can
change his crop to a more attractive one, besides keep-
ing the price fluctuating every season.

" Captive Plantations : One of the proposals being
mooted by the industry is to allow captive plantations
by the industry. Plantation activity is a highly scienti-
fic, exacting and expensive proposal. Heavy invest-
ments are required to make this venture an economi-
cally viable proposition, One can expect the crop only
after 8-10 years of captive plantation.

1t is, therefore, necessary to reconsider and change
policy on industrial plantation with the help of State
Governments and allow the industry to raisc captive
plantation to meet the present and future needs of raw
material. ‘

Rubber wood is found ina big way in Kerala.
Many experiments have been conducted about the
commercial use of this material. The presence of latex
at cooking stage as well as at paper drawing stage
creates problems. If proper technology is found out
for the removal of latex this will be a good source of
raw material for making paper and paper boards in
Kerala.

iiy Agro-based

Agro based paper mills use either rice/wheat straw
or bagasse as major raw material. Bagasse pulp to the
extent of 75% is used in the furnish to avail of excise
duty concessions. In the case of rice and wheat straws,
only about 50-60% of straw is used in the furnish and

the balance furnish is made up of w_ste paper, cotton
and jute linters and rags and imported pulp. The
consumption norm of bagasse/straws is about Sto 6
tonnes/per tonne of pulp.

As the production of rice and wheat straw is dist-
ributed all over the country, small paper mills, geogra-
phically spread out use them. However, straw being
a seasonal product, collection, hand ing, transportation
& storage (due to bulkiness) pose difficulties. Some-
times, collection would lead to unhealthy price compe-
tition. Under drought situation, the price of straw
(which is mainly used as cattlefeed) becomes unecono-
mical for commercial applications.

Sabai grass, elephant grass, kenaf (mesta) jute &
cotton linters are also used to a small eXtent as raw
materials in different ratios. Price of jute and jute
cuttings fluctuate widely on the basis of seasonal price
variations. Thérefore, very few units use these as their
basic raw matcrial. : :

Waste paper has always been used as. one of the
principal raw materials -by small paper mills. Waste
paper based paper milis rely. on imported pulp and
waste paper for making pulp usinga hydra-pulper.
There are a large number of small paper mills (5 tpd

-or 10 tpd) which exclusively use waste paper. Wood

based mills also use waste paper upto 5 to 10% in their
furnish. Board mills use considerably greater propor-
tion of waste paper. Recycling of waste paper contri-

‘butes to the reduction in the consumption of chemicals

as well as environmental pollution. Itis estimated

that hardly 15% of the total paper produced in India
is available for recycling, as bulk of it is used for pack-
‘aging. 'With organised collection efforts, if this ratio is

increased to 30% (which is the international standard),
the quantily of waste paper available for making paper
WOuld be substantlally greater. :

Bagasse ha‘s «'bee'n used successfully as a:major raw
material for the ‘manufacture of wide range of paper
and paper board. The availability of surplus bagasse
is restricted to about 5% of total crushing Where no
coal fired boilers are installed: against the normal relea-
se of bagasse of 28% to 30% of sugarcane crushed,
Traditionally sugar mills consume their bagasse for
firing their boilers.  If sugar mills change over to coal
fired boilers, a sizcable quantity of substitution bagasse
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can be made available to the paper mills, Tamil Nadu
" Newsprint entered into agreement with 6 sugar mills
for supplying the entire bagasse after installing coal
fired boilers and operating them with their coal and
personnel. However, due to cost considerations and a
pumber of other factors, substitution bagasse may not
be a viable alternative except in locations close to the
coa| belt. However, surplus bagasse generation could
be increased by the sugar mills by (1) predrying the
bagasse before use in the boilers, ¢ii) Use of more effi-
cient boilers and (iii) Economy in use of steam.

Of late many sugar mills have also set up their
captive paper mills, based mainly on surplus bagasse,

Raw Materials (Requirement and Availability=
1995-96)

And Locatjon of Additional Paper Capacity.

The total demand for forest based raw materials by
1995-96 and 2000-01 is expected to be as follows :

Table No. 17

Requirements of Wood for paper & Newsprint

(Lac ADT)
1995-96 2000-01
1. Wood based paper mills 26.30 27.10
2. Newsprint Units e e TR e e 4.10 4.10
3. Bagasse based large milis 1.85 3.10
Total 32.25 34.30
ie.say 32.00 34.00

Based on an expected average ratio of 60% for bamboo and 40% for hardwoods, the demand for bamboo |

& hardwoods would be : P
Table No. 18
Demand for Bamboo & Hardwoods
(Lac ADT)
Share Demand

1995-96 2000-01
1. Bamboo 60 19.20 20.40
2. Hardwoods 40 12.80 13.60
Total 100 32.00 34.00
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There are varying estimates on the availability of
wood. The Raw Material Committee of the Developm-
ent Council for Paper, Pulp and Allied Industry had
estimated the availability of wood at 32.1 lac ADT,
on the basis of 16% forest coverage in the country. It
is stated that forest coverage is actually less than 11,
of the total land area.

Wood is also required for making cellulosic fibres
such as Viscose Filament Yarn, staple fibre etc. The
cstimgted demand for wood from this sector is about
13.0 lac tonnes of ADT wood in 1995-96 Thus, increas-
ing deficit of pulpable wood is foreseen in the
near future.

Soms of the wood based units could consider the
use of bagasse to supplement wood resources.

For possible conversion to bagasse, three factors
need to be considered;

The entire pulping section needs to be fully mode-
rnised to use baggase. Partial modernisation of diggest-
ors and some sections alone would not sufficie.

The unit has to be located within a radius of 75 to
100 kms from at least a couple of sugar mills so as to
be assured of raw material supplies.

 Care needs to be taken so as not to deprive an
existing bagasse based mill nearby of raw material
supplies. Considering the locations of various wood
based paper mills, not many mills may be able to easily
convert to bagasse,

Surplus vs Substitution Bagasse

Various factors favour setting up of paper uuits
based on surplus bagasse Vis-a-vis substitution bagasse,
(i) Surplus bagasse is than substitution
bagasse.

cheaper

(ii) Sugar mills are reluctant to use eXtraneous fuel
such as coal in view of lack of continuous assured
supplies.

(iii) Most paper mills do not favour entering into long
term agreements with sugar mills, since many of
them are in the cooperative sector.

However, while the above parameters may widely
influence paper units to prefer surplus bagasse, there are

a number of factors which would favour consideration
of substitution bagasse as a major option: ViZ.

i) One drought year could reduce surplus bagassc
availability  substantially and push up prices
significantly.

{if) Emergence of a number of bagasse based paper units

could also push up the prices,fthus narrowing down
the cost between surplus and substitution bagasse.

(iiiy Developments in other application areas of bagasse
such as cogeneration of power and the possible
emergence of bagasse as a source of power for rural
electrification (though presently insignificant) cann-
ot be ignored. These could also affect bagasse
availability for paper units.

Hence, a combination of substitution bagasse needs
to be looked into, Paper units while being set up on the
basis of surplus bagasse may do well to simultaneously
tie up with at least one sugar mill for supply of substit-
ution bagasse in the event of shortage. The investment
in the coal fired boiler should be considered as part of
the project cost.

If technology for effective” chemical recovery for
smaller sized plants at a reasonable cost is developed,
smaller paper mills with surplus bagasse can also be

set up.

Location for new Agro-based Paper Mills

As mentioned earlier, the supply of paper & paper
board indicates a deficit of 2.1 lac tonnes in 1995.96. By
2000-01, there would bea deficit of 10.2 lac tonres, This
deficit is after considering production from the eXist-
ing paper mills, proposed expansions and likely revival
of some of the closed units, However on account ofa
number of factors such as likely diversion of paper to
newsprint, problems of raw material supplies for .the
waste paper based mills leading to a lower production,
etc. the actual deficit by 1995-96 would range between
2 10 lac tonnes and 3.95 lac tonnes. The deficit in case
of newsprint is expected to range between 2 5 lac
tonnes and 3.5 lac tonnes by 1995-96.

As many large forest based paper mills maybe
unable to either expand their capacities or set up new
projects for the manufacture of paper and paper boards
mainly for want of forest-based raw material (due to
depleting wood base and lack of captive plantations),
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.increased availability of bagasse through proper energy
.comservation measures Wwith the sugar mills as also
substitution bagasse, it would be ‘desirable to increase
the production of paper in the short run through a
combination of ;

i, Creation .of fresh cavpacitiel' based on agro based
raw materials.

ii. Expansion of existing capacities where raw mater-
ial supply is assured, and

jii. ‘Revival of viable closed ‘units directly or through
"~ takeover by wood based paper mills.

However bridging a further envisaged gap of over
'10.2 lac tonnes by 2000-01 would call for the setting
up of a'-number of agro based units as also expansion
of existing agro based units.

As mentioned earlier, paper units can be based on
either substitution bagasse or surplus bagasse. In cer-
tain locations where coal can be conveniently, made
available to sugar plants, they should be encouraged to
.set up coal fired boilers and supply the bagasse to paper

~milis. 1n some locations 2-3 sugar mills can pool their
surplus bagasse for a paper mill of 33,000 tpa. The
actual surplus bagasse availability is 5% in case of
many sugar mills. The surplus bagasse availability

could be increased to about 8 to 10%, of the cane crush-
ed by use of more fuel efficient boilers, adoption of

-moist dipithing and recycling of the pith and the use of
dryers to reduce moisture content of the bagasse.

Considering the cluster of sugar mills existing and
likely to be set up, sugar mill clusters for setting up a
100 tpd paper mill based on bagasse have been identi-
fied. For details please refer the enclosed map. The
landed cost of coal would be the lowest in the Eastern
U. P, North West Bihar and Andhra Pradesh (Rs.
700/- to 800/- per tonne, Hence some large sugar
mills in these regions may be appropriate for providing
substitution bagasse. The ex-factory cost of bagasse
would be about Rs. 420/- toane. The landed price of
coal in most other places will be Rs. 950/- to Rs.
1200/- tonne In such locations, substitution bagasse
may not be economical and hence surplus bagasse needs
to be considered for setting up paper mills.

"Total scope for locating Paper plants is given in
the following Table,

This scope is based on a 5% surplus bagasse

and ina few cases based on substitution bagasse. If

as indicated earlier, the sugar mills are encouraged to
modernise their boilers, the extent of surplus bagasse
released could be increased. Surplus bagasse generation

Table No. 19
Suggested Locations for new agro-based Paper Mills N
(tonnes)
Clusters Type Units Capacity
1. N.W.Bihar & Substitution and 3 99,000
Eastern U.P. Surplus ;
2. Central U.P. Surplus | 1 33,000
3. Nainital & -do- - -
Western U.P. \
4. South Guijarat -do- - :
5. South & West . =do- 3 99,000
Maharashtra & North Karnataka _
6. North Andhra Substitution 4 132,000
Pradesh
Total 11 . 363,000




could also be increased through the utilisation of pith
generated by the paper mill, in the sugar mill boiler so
as to release more bagasse. This is however, possible
only if the paper mill is set up by the sugar mill or both
are located in the samearca. The above surpluses are
based on existing sugar mills. It islikely that the
government may allow the setting up of a number of
new sugar mills, If this is coupled with diversion of
cane from Gur and Khandsari to sugar mills, then the
availability of bagasse would be greater. If on the
other hand, additional sugarcane is not diverted to
sugar mills, then, the new sugar mills would compete
for the same quantity of cane resulting in an overall
lower capacity utilisation and even lower surplus baga-
sse generation.

Further, in considering areas to locate paper units,
one has to consider a radius of less than 100 kms from
tha raw material source to enable transport economies
and also ensure that it does not affect the raw material
supplies to eXisting papsr units dependent on bagasse
or agro residues. Adequate provisions would also
have to be made for enabling existing units to expand
their capacities to at least minimum economic size so
as to be able to set up a chemical reeovery system,

5. TECHNOLOGY

A. Process : Paper manufacturing involves :

i. Debarking & Chipping
ii. Pulping

iii. Papar making

Bamboo, hardwoods and other raw materials are
debarked and chipped into small pieces to facilitate
cooking. The cooking process eliminates lignin &
other impurities from the wood & separates the wood
- fibres from other ingredients. The fibres are then was-
hed & bleached. The pulp is then passed through a
rapidly moving wire mesh to remove the water. Itis
then transferred to a felt blanket & conveyed through
steam heated driers to remove excess moisture.

B. Environmental & Pollution Aspects
Paper industry utilises forest based raw materials,

agricultural residues and some varieties of grass. Con-
version of such raw materials into pulp and paper invo

( XVI

lves the consumption of large amounts of water and
energy. This process gives rise to the problems of (a)
depletion of natural forests (bjenvironmental pollution.

Area under forest is believed to have reduced to
11% of the land area. To-day paper mills do not con-
sume wood and bamboo from "annual increment in the
growing stock, but consume from the eXisting standing
forest. Over exploitation of this source of raw material
poses a serious threat to the ecological system. Itis
therefore necessary to develop secondary source of raw
material in a big way, improve forestry operations,
scientific felling to maintain higher yield with proper
environmental management,

The Paper Industry also contributes to pollution
of air, water and land (due to lime studge). Air pollu-
tion can be controlled by installing cyclones, dynamic
precipitators, electrostatic precipitators, fume incinera.
tors efc.

Process water discharged from paper mills contain
bark, wood debris, fibres, lignin, clay, minerals,
=sins, phenolics, starch etc. Small paper mills which

do not have chemical recovery system have more pollu-
tion problems. The common methods employed by
the paper industry for water pollution control include:

i. Pre treatment to remove coarse solids.

ji. Primary treatment to separate suspended matter
through settling ponds

jii. Secondary treatment employing biological water
treatment to dissolve organic matter &

jv. Tertiary treatment to recycle water through meth.
ods such as filtration, chemical oXidation & reverse
0SmOosis.

(This is generally not employed by paper mills in
India).

v. Chemical Recovery Systems: All large mills have
chemical recovery system, wherein about 65 to 90%
of the black liquor (mainly caustic soda) is recov-
ered. On other hand, most small paper mills do
not have a viable chemical recovery system due to
uneconomic size and lack of suitable technology.
For units using cereal straws, suitable technology
has yet to be evolved to remove silica content in
the black liquor. For the purpose, the alternate
chemical recovery systems under development are



a. DARS - Ferrite Recovery Process
b. Wet Cracking System

o. . Organoselv Pulping

d. Bio pulping and Bio bleaching
¢. Membrane Process .

Appropriate R' & D efforts in controlling pollution
aspects with modernisation of various departments of
the paper mill would improve ecological balance -and
pollution control.. '

C Energy Conservation

Paper is an senergy intensive industry consuming
about 1000 kwh to 1600 kwh per tonne of paper pro-
duced. Most of the paper mills have been set up during
the low cost energy era and sufficient attention was not
paid to . energy efficiency in the process involved.
Thermal energy requirement accounts for 85% of the
to'al energy requirement of a paper mill and praetically
the entire fuel is consumed in the boilers for generation
of steam. The average consumption of steam per tonne
of paper is about- 8.3 tonnes (i.e. 1.70 tonne of coal;
at 4.8 tonne of steam per tonne of coal). The require-
ment of coal by small paper millsis about 1.0to 1.2
tonne: per tonne of paper produced.

Steam generation, co-generation, chemical recovery
system, water conservation and mechanisation at raw
material preparation, cffluent treatment, plant moder-
nisation would result in energy conservation and
consequent saving.in the cost of production.

D Research & Development

There is limited R & D at the industry level.
Research in the field of pulp and paper was:.mainly
being carried out by the cetlulose:and paper branch of
the Forest:Rescarch [astitute (FRI) aad the Institute
of Paper Technology (IPT), Saheranpur. The impor-
tant issues: involved in. Reseafch. and Development
activities relating to the pulp and paper industry were :

a) Identification of non-conventional raw materials
& develop process know-how.

b) Development of Chemical Recovery System for
~ Small paper mills using bagasse and other agri-
cultural raw-materials,

¢) Improve technology for reducing the cost

d) Development and updating design engineering

¢) Solutions for effluent disposal.

Central - Pulp. and Paper. Research . Institute
(CPPRI) has. carricd out some. pilot -studies. on.the
above noted ‘aspects. However, so far it has not been
possible to design a.plant suitable.for chemical recovery
for agro residue based paper mills,

E Equipment-Requirements and Availability

The manufacture of a new paper plant involves a
wide -range of equipment from raw material storage to
rolling out finished paper. Indigenous equipment
suppliers have over the years developed technical skill
to manufacture major items. Some critical components
accounting for about 30% of the total requirement
needed. are. still imported. Manufacturers like Larsen
& Toubro, and Jessop & Co. aze.capable. of supplying
paper machine upto 300 tpd capacity. Servals,
Mechano and Eastern Paper Mills have supplied
equipment to paper mills.upto 60 tpd, At present two
60 tpd capacity units based on bagasse are being set
up with indigenous equipment as well as imported
components.

There is also ample scope to upgrade the.techno-
logy of different departments of the existing paper
mills, especially in the area of paper machine rebuilding
and energy conservation. '

The experience of importing second hand equip-
ment has revealed several problems in this regard.
A careful review must be made on the techo~economic
viability of the:second hand paper plants using. bagasse,
other agricultural residues or waste paper,

F Investment Requirements

Capital costs for setting up a paper plant have
increased over the years. Setting up a.grass root large
paper mills based on forest resource-involves a massive
investment. In the 80s, only two units of Hindustan
Paper Corporation at Assam (Cachar and Nawgang)
have been set up. The capital cost of these projects
were over Rs. 250 crores for 1.0 lac tonne capacity.
The cost of an agro based mill with an installed
capacity of 18,500 tpa was Rs. 22,000/tonne in 1990.
The current capital cost of TNPL’s major expansion
is estimated at about Rs. 40,000/tonne. The capital
cost for settingupa 33,000 tpa capacity paper mill
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based on bagasse would also be in the region of about
Rs. 130 cr. For the purpose of bridging the gap
between demand and supply in 1995-96 at least 7 paper
miﬂg of 33,000 tpa are required. It would involve an

“jnvestment of -upto Rs. 920 cr. TNPL’s expansion

- project is estimated to involve an outlay of Rs. 400 cr.
For a new grassroot plant in Tamil Nadu, the envi-
saged cost is Rs. 1100 cr. (Rs. 55,000/- tonnes).

Further, the two new Newsprint units, viz Nepa
‘_Mills & Punjab Agro would invest about Rs. Rs 650cr,

Some agro based paper mills are expanding their
capacity. It is estimated the minor expansion would
need about Rs. 15,000/- per tonne of output. For
axpanding about 2.08 lac tonmes of paper, (excl
TNPL’s expansion) an investment of Rs. 310 crores
would be required. Modernisation of wood based
paper mills would need at least Rs 12,000/- per tonne.
Though a large capacity needs to be modernised, it is
reported that about 12 mills have drawn up moderni-
sation plans aggregating abovt Rs. 1000 cr.

Revival of sick mills would need about Rs. 300
crores.

Thus, the minimum invest requirements during the
next 3 years would be Rs 3,800 cr. as shown bslow :

Rs. crores.
New Units 1100
-Newsprint units 650
“TNPL 400
‘EXpansions 310
Revival of sick units 300
Modern’s of wood based units 1000
Total 3760

Say Rs. 3800 cr.

In addition to the above, considering a gap of
over 2 1 lac. tonnes by 1995-96, additional capacity
of at least about 2.3 lac tpa would be required. This,

‘may range

‘able to pass on the

could be met either, through grass root plants based
on bagasse or through expansions of existing units.
In the event of grassroot plants, the additional invest-
ment required would be about Rs, 920cr. If the
additional capacity is met through expansions, the
additional investment féquirement would be about
Rs 345 cr. The actual additional investment required
pbeiween Rs. 345 and Rs. 920 cr.
in view of the fact that part of the additional capacity
would be met through expansion and partly through
grass root plants.

Further, substantial investments would be required
in the even of an appropriaste ¢hemical recovery system
being developed for smdll agro paper plants Consi-
dering the fact that most of the agro paper mills with
an aggrigate installed capacity of over 7 0 lac tpa do
fiot have a chemical recovery system, sizeable invest-
ments would be required in this sector. '

Sigpificant invesments would also be required if
additional capacities are set up for newsprint, the gap
for which is expected to be substantial.

6. Prices And Excise Duty

Paper Industry was under statutory. .price control
for a long time. Shortage of paper for a long time
compelled the Government to procure paper required
for education sector at a concessional rate. This
practice was stopped in 1988. During the years 1985
to 1988 the industry experienced demand recession and
as such there was no ‘substantial’ increase in selling
prices. Many mills had low profitability at that time.
However, after the 2nd half of 1988, mills have been
increase in their input
costs and realise fairly better returas Which is reflected
in their over-all performance during the years 1988-89,
198990 and 1990-91. The increase in selling price was
almost 80% in some varieties of paper. Table below
indicates a trends in the selling prices of paper.

Table No. 20
Trends in Selling Prices

(Rs./tonne)

1-1-1988 - 1-4-1990 1-12-90. 1-10-91
Creamwove 11,400 17,950 19,500 21,460
Maplitho 12,637 18,500 20,000 23,950
Duplex Board 10,912 14,200 15,400 16,200
Kraft Paper 9,990 12.800 14,000 15.000

The price of paper from the agro based units is about Rs 1000 to Rs 2000 per tonne lower than those realised by

the wood based units,
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. The domestic selling prices of newsprint ranges
from Rs, 15,100/- to Rs, 17,900/« per tonne. The
landed cost of imported standard mewsprint of 49 gsm
is Rs, 17,600/- per tonne Wwhile that of glazed news-
print is Rs. 27,000/~ tonne.

Excise Dqty

Small Paper Mills have cxcisé duty concessions.

It is levied slab-wise on the basis of goods cleared

during the year. Use of bagasse as raw material upto
75% of its furnish is fully exempt from excise duty.
This is to encourage the use of bagasse for making
paper and paper board, The exolse paid by wood based
mills is about Rs. 2500/- per tonne (10% of

_ advalorem + Rs. 5.50).

Prospects For The Paper Industry

a. In the absence of planned forestry, cxistingf large

paper mills would increasingly face problems in
obtaining adequate raw materials viz. bamboo
and hardwoods. The cost of the same is also
expected to increase considerably in the coming
years.

b Most paper mills have started using increasing
quantities of waste paper and imported pulp to
maintain production levels, a trend, which is likely
to continue in future. This would reduce- availa-
bility of waste paper for small waste paper based
mills leading to higher deficit.

¢. To meet the RM requirements of the wood based
paper mills, several measures have been suggested
by the industry : ~

i) More scientific management of forest by the
State Governments and Forest Development
Corporations so-as to improve yield per hectare
as also to enable the use of incremental wood
for paper manufacturing as compared to the
depletion of standing forests as at present.

ii) Development of farm forestry.

iii) Development of captive plantations on leased
forest waste lands so as to serve a dual purpose
of raising forest cover as well as provide raw
material to the paper industry.

While implementation of the first option rests with
the government, considerable progress has been made
by some of the mills in developing farm forestry.

-However, considering-a time span of 6.7 years involved,

it may not be possible to sustain farmers’ interest.ovsr
a period of time and as such this option may not be
sustainable as a maJor sourcc of RM on along term
basis. As to the last option, tle government has yet
to device a concrete policy to allow captlve plantations
by wood based paper mills, . Also,. substantial invest-
ment would be called for.

Thus, the paper mills would have to rely ona
combination of above sources for their requirement of
raw materials. On the other hand conmdermg the need
for paper mills to grow over a perlod of time, it is
likely that some of them may opt for growth by setting
up agro based mills, in which case it may be desirable

_to explore the possibilities of takeover of some of the -

sick and closed agro paper mills by the wood based
units. This would provide the large wood based mills;

i) An opportunity to grow

ii) Manufacture superior qualities of writing &
printing paper through wood pulp and kraft
paper, regular varieties of writing and printing
board from agro residues.

iii) Investment requirements would also be lower.

d. The expected demand supply balance for paper &
paper board is shown below :

(Lac Tonnes)

Year Estimated Demand Production Deficit
1995-96 28.60 26.50 2.10
200001 37.90 27.70 10.20

The supply includes supply from existing units,

‘proposed expansions, as also likely revival of some of

the closed units, In case of paper, the actual supply
may be lower than envisaged due to a number of
reasons such as :

i) Lower production from Waste paper based
units due to probable shortage in waste paper
availability.

- ji) Diversion of creamwove paper for newsprint.

Thus the deficit for the paper industry is ekpected
to range between 2.1 and 3.95 lac tonnes depending
on the actual supply materialising.
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The additional capaeities' required to meet theése
deéficits cotld bé either by way of
i) Expansion of existing units with assured raw
material supplies and coupled with a chernical
recovery system.

ii) Sertimg-up.new agro-based units (mainty based
on bagasse,)

iify Revival of viable'closed units.

In the long run, considering the qualitative shifts
taking place in the industry forest based raw miterials
would continue to play an important role" in the
industry as they would be the major suppliefs of
superior varieties of paper, which is the largest growth
segment in the paper industry. Hedee, captive plan-
tations & farm forestry measures haVe to be necessirily
implemented. ‘

e. The expected demaud supply balance for news-
printiis shown-below :

Year Démand Likely Pro-  Shortfall
duction’

1995-96 8.50 5.00 350

10 80 7.40 3.40

2000-01

The deficit for newsprint is-expected to range bet-
ween 2.5 lac tonnes and 3.50 lac tonnes (after conside-
ring” diVefsion of 1 lac tonnes of paper to newsprint)
by 1995-96.

Considering the high investment requirements,.in
the short run to meet this shortfall, it may be desirable
to set up additional newsprint capacity. based on-dein-
king technology using waste paper. This would redu-
ce theoutgs of fofeigh- exchangs:. However location
should be in an-area: with: adequate bagesseavailabitity
50 as'to s¢t up-pulping-facilities at'a laterstage, This
would: enable the investmentto be phhsed and also
reduce the gestatlon period to begin with,

f. Comiderable:attemtion nesds to be paid towards
loeations of ageoibastd paper mills.

i) Primarily, agrobased paper units should be located
within-a-tadius of 75to 100 kms, from thé raw
material source,

ii) Continuous: availability of raw materials-needs to
be ensured, .

iii) In locating other paper-mills close by, disruption
of supply of RM to existing . mills should be
avoided. Secondly, it also needs: to be ensured
that the existing and the proposed mills would
have adequate RM availability to enable them to
expand their capacities-in-future.

g8 Substitution Bagasse :—While at current Taw
material prices, it may be ‘more tempting to set up
paper mills based on surplus bagasse alone, in the
long run, the option of substitution bagasse needs
to be considered as a hedge against drought periads
and diversion of bagasse for. other uses such as
cogeneration of power. Idezlly, agro based paper
mills need (0 enter into:-an agreement  with: at least
one sugar mill for substitution bagasse and instal a
multifuel boiler, . so asto switch to substitution
bagaste in the event of difficulty in procuring
surplus bagasse. Setting up of paper mills with
substitytion bagasse near the coal belt areas should
also be encouraged as the cost of such substitution
would be lower in such arcas. Possible locations
for-a paper plant of 33,000 tpa capacity based on
bagasse (surplus - substitution) have ‘been indicated
in the study. .

h. Large wood bated paper mills shifting partly to
bagasse need” to modernise their entire pulping
sections and not merely the digestors- alone, .

i} A viable chemical recovery system' needs to be
developed for agro based paper mills. There is also
need to develop a technically: and: ecomomically

viable chemical recovery system for straw based
units. ‘

j.  With improvement. in the price realisation, revival
of some of the closed agro-based units may be
ec.nomically viable, especially in cases where plant
and machinery is in good condition, Alternatively,
the plant and machinery could be sold to another
small unit, so-as'to enable the installation of a
chemical recovery system and cut costs. On the
other hand, revival of waste paper based. units may
be more difficult as availability of waste paper
would be a major bottleneck unless substantial im-
ports are permitted,
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	Type 
	Substitution and 
	Surplus 
	-do- 
	-do- 
	-do- 
	Substitution 
	Total 
	( xv ) 
	Units 
	3 
	1 
	3 
	4 
	11 
	(tonnes) 
	Capacity 
	99,000 
	33,000 
	99,000 
	132,000 
	363,000 
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