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ABSTRACT

This paper commences with a broad: analysis of the range of industrial
uses for rees m the Sn L mlk:-.‘ur D{‘m[u‘ﬂ ﬁ.n:tl". ﬁu. reveals that fﬂ-"-'ﬁ r_lf thi
Lok endriy used i Che country is from biomass Matural Fun.sl COVER 15
believed to comprise some 28% of the tand arca, forest p{:uﬂnt_mng 1%,
industrial plantations (fea, rubber, coconut, cte ) abour 13%, and scrub
lanids 1096 (GO0,000F hectares). A Further 15"}'.’: (1 millicn I!u.':LL“‘Lmﬁ} 1%
only marginally utilized for 'chena! Lultl._r.'a'r:m:

The paper goes o Lo desenbe b even Ui I.‘Tﬂ{l ATRIH hm..t.'!.r';m u{';,r,rul:l'
land could wsefully be converied to cnergy Torests [ generate clectrizal
power - capable of producing 4.000 GWh of energy anoually. [t s
shown that costs are appreciably lewer than wsing unpurh:-l:[ coal or
petrateun and ang very mmm.tlim with hyedro: gm:umu:d zm,rm.r

A scheme for the mplu:{mmt of 200, ﬁﬂﬂ' rural familics in th-.. grm:.-mg ot
fuchwood on the B00,000 hectarez is then explored and it m suggm:ui 1.11:;1
1 sustanable annual income of over Bs 5% 000 per family is achicvabic :
Expansion of the progeas to imclude the '] niilhon hectares uL chena Lamds
inta fachwood production, lnvelvi mg f ”hrt]'mr 300,000 fannl:ics and :l'
reversal of the dofi towards towas, 1= then dlscusl.:.:d

The project s so vomprelensive . thal it would match the, Mahaweli
Program i m EE.J'I!de., x.mlld rid th-r; mmnw nl s dcp-:.:nrlf:::u..c of Furmgu
cmp[w,'mcm 1. reral an:a.s for hundreds -::.rf rhmqsanl:ls ch £.'-|m|h4:.s Hut
with & difference - itwould cost much bess, and, therefore; may ot I'.un all
that atteactive to the internatomad lending seencies!

1 INTRODUCTION

Although the economy of Sri Lanka has Tong been supported by the preduce of i's
tree crops, fea, rubber and coconut, it % el appreciated that the most valuabic
sonpree of raw material avivlable to any humid tropical country s il's trecs -
mvariably the most neglected!  Although alse one of the major sources of energy in a
country - which kacks fossil fued (coal or perroleum) cnergy, tropical trees provide the
raw matenal for a tremendous range of industrics
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Tea, coffoe, Cocoa, Coconuts, Vanillin, elc.
Plastics (rubber), Timber, Gums, Oils, ete,
Ravon, Viscose, Pulp, Paper, Celluinse, ctc.
Lignins, Xylose, Poly-isoprenes, ete.
Alopathic, as well as Ayurvedic.

Fughwood for industry and electrical power,

ENERGY SOURCES

Where energy is concerned, tress already provide about 78% of the total fucl
consumed in Sri Lanka, the breakdown by source of cnergy usage bemg:
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Locally Sourced Energy

. Trees {biomass) for industry....... 14. % |
. Trecs (biomass) for cooking ... 64 %] =78 %
B I Lo () A LR o Y Ya

Imiparted Energy {Petroleum & Coal)

i FOr TSROt .. v 123 %
For Electricity ..........ocoveveeen 0.7 %
For Industry {mestly for heating) . 3.6 %
For Lighting (cg. kerosene lamps) ... 2.4 %

It is significant that although wood provides by far the greatest amount of fucl used
in this country, it has hitherto received by far the least attention |
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FUELWOOD

The fechwood siteation and related factors can be further analyzed:
The distribution of land in Sri Lanka is as follews
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Total land ares

............ 6.560,000 ha, 100 %

COMPrISINg

Matural Forest ... [ 730,000 ha, 28 s
Forest plantation .......... 73,000 ha, %a
lndustrial plantations ... [, Ch0H 03 ha, 15 %5
(Tea, Rubher, Coconut. €tc.)

Paddy lands SO0, 0000 ha 5

Serub lands
Cheay Tasids

00,0080 to 625,000 ha, 10 %*
feoeer) 1,000,000 ha L5 o5

Chher {urban, housing, E6L0A00 ha 23 %
roads, ghores, rivers,
reservalions, mouniinn ¢,

The Forestry Master Plan has identified over 600,000 hectares of land as
sernh Tands' (* above)  This land uegéntly neods some form of “eover to
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prevent further depradation. Tt could ideally be covered with encrgy
plantations,

While, ueder faveurable conditions, one hectare of energy plantation: could
vicld over 20 floanes of dry mattechat on g conbineous - basis, d more
consgrvative yvield may be taken as 13 tonneahatve  This would be on a 4 to
L0 vear harvesting ovele.

The 600,000+ hectares of scrub land could conservatively produce 78 mallion
tonnes of fuehvood annually, equivalent in heat encrgy to 2 million tonnes of
otl {twice the annual consumption of petroleum),  This guantity of wood, if
utilized to prodece cleetnieity, could gencrate 4,000 GWh of encrgy annually -
Fully eguivalent (e the present anneal consumption [rom bvdro=poswer,

Az rppards pricing, encepy cfficicney wise, 4 toones of wond is approximatcly
eguivalent (o | fonme of e, Therefore, al the présent ol price of "Rz G000
per tonne, the cnergy cquivalent price for wood wounld be about Rs. | 500 por
torne. As the price for imported oil continees to escalate, the prce for wood
fudl bocomes (incrensingly), oven more attractive.  Furhor. wood Mgl costs
ahout half the price of coal for an equavalent amount of eneriy,

The indusgtoal sector m Sri Lanka consumiee arcund | mallion tonnes of
fitelwood annually. Maost of this comes from natural foreses or from rubher
planedions,  The demand for rubber weod (for other more remunerative
purpascs such ns fumiture and wooden tovs) s, happily, increasing.
However, continuing extraction of fuelwood from: natural forests will further
deplete the existing forest ¢over. Hence, there is an wrgent need to grow the
I mulhon tonnes of fuclwood needed annually by the industnial sector, and this
could be produced from about 80,000 hettares of highlv proficable encray
plantaiions

The industrial soctor also consemes about .25 million tonnes of imparted ol
annually - mest of o geperate heat in beilers and furpaces., This could be
subatituted by | million tonnes of foclwood grown from o fiurther RO
hootares of scrub land thus saving about Bs. 1,500 million in foreign exchange

The remwwrng 434000 hectares (of the A00GHE bha scruly lad) could
provide a further 5.7 milhon tonnes of fuelwood annually, This could be used
ta pencrate 3,000 GWh of clectrical encrpy annually, and would be cquivalent
roop 300 MW power plant operating at about 70% power-factor, This itself
wonld be the equivalent of 75% of our present annuoal consumption of
glectncal energy; (the present hvdro-povwer gencrating capacity being 4,000
GWh) and approcammtely 505 of the total wentificd hydro-power petential of
Sri Lanka, Incidentally, the planned coal fired power praject - which 5 now
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still necessary due 1o earkier indecision - 15 planned oatially o prodoece 300
MW, {from imported coal) and increasing eventually o 1000 MW,

Mote that the production figures above are based on oaly the 600,000+ heotares of
identified scrub fand, There is still over 1 million hectares of margually utilised
‘ehena’ lands awaiting similar more remunerative and fully sustninabie production,

4 EMPLOYMENT OFPPORTUNITIES

The siteation where an extent of 3 hectares of land 15 givin to o famuly will b
considered.  Although amyihing over ooe hectare of paddy land would be difficult for
a family to maintain on its own, 3 hectares {about 7 acres) of forcst upland s well
within their capability. [f fuclweood 15 grown on thus land as a sole crop, it could
conservatively produge 39 tonies of fuclwood annualiv on a continmous cvcle, which
even ab a farm sate price of Bs_ 10 per tonne, would representan aomual income of
Bz 3% (MH1, If however, the farmer intercrops thes land wath fruit andfor vegetables,
hig pross meome could well be mereased oo about B2 300000 amually - or over
Rs. 4,000 & month - even considermg thie possibility of a slight reduction in the vield
of fushwood,

The 600006 hectares of scrub land, alome, might thus be expected to provide
continuous productive and very remunerative emploviment for 200000 families winle
producing 5 2 million tonnes of fuchwood - the equivalent of 1.8 million tonnes of ol
now costing the country Rs9.8 millions in foreign exchange,  This employnient
patential and energy productivity could well be trebied when the 1T million hectares of
chena lands 15 alse brought mio the fuslwood progeam.

5 PLANTATION MAMAGEMENT

&n Lanka possesses unique expenence in the arca of Plantation Managoment -
presently limited (o the conventional piantation crops of tea, rubber and coconut.
These skills conld well be extended to the management of energy plantanons, porhaps
on the “nucleus-plantation’ basis wherchy a centrally managed plantation of say, 200
heetarca would have stewardship® responsibility for a further, say, 1,500 hectares of
“satellite' smallholder plantations around it, each of about 3 hectares, The ‘nucleus’
would arrange the supply of scedlings and plantation management guidance, while
also orgamsing the rotational harvesting and collection of the tregs reaching maturity,
Such systems arc well established in India for forestry production, as well as i the
sugar industry for the organised production and supply of cane produced by satellite
sUgAr canc farmers,

4 ENERGY CONVERSION

Three distinct well proven 1echnologics: are available. for converting fuclweod  inta
electrcily.
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& Crasification and external combustion

This process 18 very suitable and conventent for converting existing o1l fired boilers
and furmaces to wood fuel, 8t Lanka's NERD (National Engincering Rescarch &
Dovelopment} Centre hag conziderable experience in this arca and a-number of fea
plantations have thus been ceonomically converted.

b Gasilication for internal combuestion engines {usaally boloa 2 MW)

The technology for the genceation of clectricity from biomass facls is well developed
and vsed in a number of countrics. In this process wood 18 gasified, cleaned, copled
and uscd fo fucl “dicsel’ cngines.  In South Ameriea a numbor of such (1.4 MW)
plants have been n suceessful operation singe 1983

[} Steam turbines for power peneration {generally abave 2 MW

This s the system usually adopted the world over to pencrate clectrioty from oil or
coal ar from fuchwood i larger (abeve 2 MW) installations.  In Sri Lanka such
steam turbines are adready i wse at sugar cane factories, and powercd by the
hiomass availahle from the spent sugar cane (bagassc). for the generation of thermal
eneriy, factory power and electrcity,

Figure 1 - Layout of a typical Dendro-Thermal {(wood fueled) electricity
generpling syster

Figure | gives aschematic lav-out of a typical compact Dendro-Thermal wood-based
clectrionty  generafing  station surroundocd by continuously coppiced (re-growth)
farmer-managed forests fooding fuclwood inte the generating plant. which in turm
feedds electnicity into the cverhead grid Huondreds of such small penerating stations
within the newly cnergv-foresied arcas. would provide very gainful and continuing
emplovment for many hundreds of thousands of rural familics while: also more than
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dovbiling the output presently avmlable from - existing. bvdro power sources - and
without recourse to impored fucls, OF special covironmental importanee is the fact
that COy produced from burming the fuclwood 15 fully absorbed (recycled) by the
prowing biomass of the forest areas Troam which the Tuzlwood 1z exitraciod,

7 SMALL FARMER PARTICIPATION

A great many 'land alienation’ programs, hitherto for rainfed (upland) farming, have
proven unsuccesstul and non-sustainable a3 the settlers have little expenence with
farming other than ‘chena cultivation' practices.  Further, there has been no real
attcmpt to teach them otherwise as the technology approprate for farmung such
fragile terrain on o sustamable basis is only now heing evolved.  Likewise with the
farmang' of trees.

It 15, therefore, neciessary that, procresgively:

e Farmers are tramed i the correct use of such land and the culture of the tree
crops {as recommended by the Forestry Department with its wide experience
all gver the country) and also in cultivating other cash crops which may be
grown, applving appropriate conscrvation moeasurcs, on these lands:  Thes
would apply similarly 1o any carefully executed plantation industov, 16 is for
this rcason that the nocleus and satellite plantatiom svstem is proposed (o
provide hotlt demanstration and continwing training and guidance, as well as to
act as centres for the marketing orgamsation 1o purchase and distnioute
throughout the country the fuchwoed and 'poles' harvested by the farmers in
ratatiens commencing from about 3 vears atter planting,

b The oreamzations (industrial, plantation, tile making, ceramics, ete.) wiich
presenthy use imported fuel oils, be encouraged 1w convert fo the vse of wood
furct

c. Dendrey (tree based) Thermal Power stations be progressively established at

strategic locations throughout the growing arca to generate and feed clectricity
inta the national gnd, The generating capacity of cach such station might be
of the order of 0.1 to 10 MW, depending upon the: location and extent of
fuclwood plantation surrounding thiem,

Figures 2a amd 2b indacinte, to seale, the extent of land that would be required for two
tvpical woed fuclled clectricity gencrating plants on o continuing basis. One, with a
I MW capacity might be required for a town the size of Kalutara, The ather, with a
10 MW capacity, might be required for the BNW Province arcund Pumtalam.

B BENEFITS

The benefits to the country from such a program for efficiently exploiing ths,

przrhaps the most valuahle of it's naoural resourees, would include:

a. The highly rémunerative and productive employment of over 200,000 Families
{initially, from just the 600,000 hectares of scrub land alone) cach with a fially
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sustainable ncome of at least Rs.35000, This emplovment becoming
avackable to them all over the eountryside and not just in tesms - thus reversing
the "wrban dreft'!

b. The progressive saving of the many millions now spent on the importation of
industrial raw materials (pulp, paper, gums, resins and varn for the textile
mdustry). It 15 little knewn that Ravon and Viscose varms are made from
wood pulp, unlike Nylons which are made from petroleum.  Neighbounng
countrivs - India. Thadand and Taiwan - already have considerable experience
with textile mdustries based on such lecally produced (troe based) yams - a
technolegy which originated m well-forested countrics such as Sweden and
Canada,

o Ihe "Greenng' once again of Sn Lanka, through the percration of highly
prafitable incentives for the growing of trees - rather than, as at present, theio
feling and sxtraction from the now very hmited forest resereations of the
Government,
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Figure 2 - Maps illustrating to scale, the extent of land required for small scale
wond-Tueled electricity generating stations
(ab | MW (b} 10 MW
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a PROMECT POTEMNTIAL AND PLANNING

It wall be appreciated that such a program for the comprebesnsive exploitation of the
Dendro (tree based) potential of the country would be of the order of mapmitede
approaching that of the Mahaweli program = but with an important difference: 1t
would ot reguire tremendouns foreign imvestment and loans.  For this reason the
program may not be all that attractive to *foreign investment’ and banking,

It 15 also 50 wide in concept as to require close eollaboration and concurrence
botween the several Ministries concerned with Lands, Foerestry, Indostry
Agricuiturg. Such concurrence was wholeheariedly granted to the projeet followmg a
succession of high powered mter-Miisterial study groups and meetings during |92
and 1993, These culminated in Cabinet Approval, granted in April 1993 for a “po
ahead' commencing with a miot Dendro-thermal  power-generating plant and a
detailed intemational expert study into the details and programming of the project in
it's overall application to the particular circomstances of the Sn Lankan comtext
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