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Executive Summary

M o5l of the high-grade tropical hardwood timber entering the world market oig-
nates from namral forests (FAO 1993). Supplies of this material will be re-
stricted 1o the futore 25 a result of deforestation, degradation and increasing demands
on the forest to prochuce a balanced output of goods and services, This paper cxamines
the poteniial alternative of establishing sufficient areas ol leak plantations to produce 4
signilicant output of high-grade limber on a sustained basis, which might also relieve
pressure on natural forests and comtribute wo the sequestration of carbon.

During the 1980s, plantations were mainly established for non-indusinial, agroforestry
and social purposes {Pandey 1990}, This wus due in large part to the increasing recog-
mtion that many industtial plantations were poorly plunned and did not adequalely
address erndironmental and social concerns. In other words, to 4 non-halistic approach
to forest conservalion and development. 1t ds now clear that plantations can be planned
for social benefit and environmental stability, as well as [or the production of gualily
hagdwaad, '

The: excellent wood qulity, versatilicy of end uses and relutive case of establislunent of
Fectonn grandis (teak) indicate thal il will continue to be the moest significant and
widely used quality inclustrial plantation hardwood speeies in the tropics, However, it
i clear that teak plantations cyiablished in the past Lave [allen short of their potential,
ard-that & new approach is demmaoded o future programmes,

A Consorthnm Support Model (C3M) Is proposed. As i nane suppesds, 1 i
system under which support (financial and technical) s given te groups (consortia) of
teak growers to enable them to prodece more and better quality teak in a socially and
envirommentafly preferred manner. Ttis believed that research and investment targeted
at a consurlium will be more effective than if it is attempted to provide assistance to
individual growers. The CSM Is designed to salisly cnvironmental requirements as
well as the mutal benefit of mveslars, growers, processors, local comimunities and the
markel isell, This model recommends thal teak be planted ouly in sites where good
srowth rates and puod guality timber can be achieved. Tt proposes support for financial,
techmcal, research and qualily control matters, to ensure the most ceonomically-vi-
able, socially-desivable, and environmentallv-friendly producton of teuk in significant
quantity over several countries. The Model alse includes links to forest certification
amil fahelling, to attest independuently (o the quality of production, and to “brand” the
praduct, Ways in which social aed epvironmental benefit can be wysured are ontlined.

The tnention of this paper, “Teak 20007, is o eliclt response w the Consortium Sup-
port Model, 1o gauge whether sufficient interest exists to take steps (o lranslate the
Bodel into a working reality. Plantation activities cammot, of conrse, substitule [or all
the other Farest conservation wned developroant activities which are Laking place in the
tropics, Planlations should complemnent smd suppost the latter in a balanced system, to
sustain the output of ull possible goods and services [rom farests, woodland and planta-
tiams as i whede, It is contended Lhat iT any one aspect of forestry developroent in the
tropics is ipmored, other aspects will suffer. Yot it is also important thal cerlain mini-
mmum social and enviropmental services are provided in cvery individual forest area.
Henee Lhere is roomt for inprovement, 1o pet things right in the wak plantations of the
future, and in their eontribution to Lad use patterns for sustainable develupeent.
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Foreword

M any observers of furestry are nightly concerned with deforestation, and with the
many envirenmental, social and economic logses that accompany this, Thers
are many causes of this. AtIED, we are paﬂ.icular[y interesced, howewver, in the condi-
tomrs thal cause sacicties to move thom a predominant sifualion of deforestation to one
of tree plinting and sustainable forest management.

The realily woday is that forestry is no longer solely aboul the large Mocks of remaining
natural forest that are lookod aller (often ineffectively) by govarmment aulhorilics. Tt
also concerns fragments of these foresis, plamlaﬁﬂns large and small, and individual
trees plimied in places wheve they are most needed, by many different Lypes of people.
The changes in utility brought about by this process of fragmentation and planting, and
how they affect the differant groups of peaple, ure exlremely Iinporeant, In some places,
small eliles alone have benefitted. In contrast, sustainable lamd wse palerns resubt fram
tices being left, and being planted, in places where they are of econonde, soclal and
envirnnmental benefit for many groups.

Plantations are areas of perennial tree crops; they are not direct substitutes for natura)
Momzsts. However, there are many reasons for lrealing the cnvironmenial and social
impacts of pluntalions with objectivity and for applying the precaulionary principle.
Natably plantations do not conserve molomeal diversity or regulate major watersheds
in the way that nawmral forests do. However, plantalions can provide substitutes tor
certain natural furest goeds (particularly timber) and services (particularly carbon se-
Guestsailon). In mainy cascs, planhations can be mach morc saftable than natural forests
- lor larpe and regnlar suppliss of wood pulp and sawn timber, for example - and in
soime circumstanees this could also take the pressure off natural foresis, in which pro-
duction methads for woed products bring oo many environmental and social ill-ef-
leets,

Wuch tropical hardwoed is still cut from nalural forests, a process often accompanied
by many acdverse impacts and associated costs, With world demands for wood rising,
with the growing consensus thal this wood should not come from unsustainable forest
practives or natiral forsst clearance, and with many nceds in the topics e.g. tor cheap
and sturdly kousing, anmet, it is acknowledged that there is # slrung potential for major
investment in tropical hurdwood plantations.

It is true that Lthere are many ohjections to large stale pluotalions, raised by different
interest groups. Many are vehemently opposed to “moncculure”. HED is currenlly
exarmiming the hasis of these objections. Already, il is clear thar what is being objected
to under the labels “plantation™ or “moneculture™ tends, 1o fact, w cover several di-
mensions, many of which become conluscd: notably biodiversity; the complesity of
ecological networks and links; age diversity: use and product diversity; stakeholder/
rights diversity; visual i versily: rates of change; or external Inputs intensity, Any pro-
ponent or eritic of plantation schemes needs 10 lonk elosely at all these dimensions, at
the irade-olls within and between them, and other dimensions which local stakeholders
deem to be important.

Flantations have nal always been readily accepted within laml wse patterns. Higher
acceptability has been achicved on land with few competing claims. However, good
lancl will have to be nsed for quality bardwood prevwih, Henee itis even more imiportant
tor adedress the social (espoecially tenure), economic and environmenlil aspeets of plan-
tation sysiems within land use pallems. Part of the sohition is better govermuent under-
stanchng of where plantations are appropriate. and where Lhey are not, together with
appropriate techmical support in partnership with the land owners and investors. Greater
attention will alse be needed to obluining sceure and stable policy and finaneisl envi-
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ronments for plantation investmenls - something thal his slways hindered plantaions
in Lhe past, A critical need 1s e have in place long-tem, mnovative funding mecha-
nizms, For example those that provide a stake or incentive to local commuoities and
land nsers.

We believe that this decument by Ravimend Eeogh proposes many of the elements that
will be required for successful hardweood plantations. T is based aroeumd o parinership
rodel - invelving the main growps wilh an inlerest in making sure planrations are prof-
iluble and sustainable voder local ciccwnstances, Ik proposes a financial mechanism
which will increase efficiency, lotg-term stability and, wltimately, allge tropical
hardwonds o comprete with subslitules (not the least ol which are temperate urdwoods )
Il proposes o reseurch mechanism to make sure that all grewers, big and small, have
access to the bast technical resources and nild on the best practice. And it allows Tor
the incorporation of cerlification and labelling procedures, This 1s vital if teak and
olher tropical hardwoods are to be produced sustainably, and to re-create the market
niche they bagan to lose as a result of {partial) public undeestanding of deforestalion |
problems, Confidence necds to be restgred. This reguines a major, coordinaed elfort
and ineentives, us pruposed in Teak 2000,

Whilst Raymood has rightly ernphasized the virues of 1cak, we belicve thal the ap-
provach has o be wsed for other bardwooed species including those of such genera as
Mansonia, Gmeling, Albizzia, Schyzolobiwn, Khaya, Shorea (and other diptermcarss)
or Ewcalvprteas as appropriate 10 the sl and markel. Mors cspecially, weare inletested
in the support it could affer [or developing highly-valued native hardwoods that have
yet to be cultivated. Indeed, a single-species “miracle” solution rightly aronses suspi-
clon in many, and a mmlti-species approach may sit more casily 1n greay where ieak 1y
ol the mosl appropriale rce. Nome the less, we cannot think of ‘a better “flagship™..
species than teak, provided the opportunity is taken to review the many lessons offcred
by past teak plantations and their impacts.

HED is happy to publish this discussion document, in the hope that it will contribuse to
the debare on how to ereate the right incentives for-sustainable planations, The decie-
ment doss no have all of the answers: yel it is o bold propesul which deserves atten-
lion. The next step is to develop a business strategy, depending on the response to this
document. '

_ - Stephen MU, Boxs, direcror
Favestry and Land Use Progromme, FIED

Carrling Howgrd, Serior Felfow
Farestry anid Lanid Use Progromme, [TED

London, June fO00
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The Role of Teak

any tropical forest tree species are in demand by the timber trade but, with &

few notable exceptions such as teak (Tectora grardis), hey are difficall 1o
grow i plantations (Kanowskd, et al., 1992). ~“Mosl specics have cvolved in highly
cornpetitive environments of forests composed of many species and ages of trees, Muny
species are shade wlerant and will grow only in small gaps In matare forests, Such
species are usually unsuited to growing in pure slands or in gpen environments when
yvoung. Attempts to grow them in snch circnmstances wsually result in chlorosis and
decline or in Lalal inscet attacks™ {Sharma 1992). Pest and diseass problemns prevent
some species from growing consistently well, especially in buomid areas. Tor example
Agaifiiy plantations in Queensland, Australia have been devastated by the coccid,
Coniferfcocons agathidis,

-Teak i the most widely cultivated quality hardwood species, constituting, in 1980,
abour 75% of the arcy undoer bigh-grade iropical hardwoeds or 11% of the total area of
tropical forest plantations (Grainger, 1988). In 1990, Leak constiluied oonly 5% (esti-
mated at 2.2 million hectares) of the reperted total area under wopicul plancutions, of
which imore than 90% was localed in Asia, mainly Tndonesia, India, Thailand, Bangla-
desh, Myanmar and Sri Lanka (Pandey, 13903, Although the ligures arc from different
sourees, this appatent drop In teak’s proporiion may redlect the relative lock of impor-
tenge compared with other purposes and species. Tnformation on the area cceupied by
particular species within plantations is scarce {(EAQ, 19933,

The reasuis e e efuilviety wits use O eak whess guatity hardwoeds aic planted aic
its ezse of propagation, establishment and management, as well as its reputation for
excellent wond quality, Tt is one of the most valuable multi-purpose timbers of the
warld, Its properies inelude: :

strength with lightness

durahility

dimensional stability

TIM=COETOsinn

ease of working dod seusoning

and termite, fungus and weather resistance.

L N B

It has a wide range of end wsey inchuling bridge and wharf construction: furniture:
cabinet work; rallway sleepers; and general carpenizy. 1 iy highly prizcd as a ship-
builder®s imber; it is seitable for carving and lasts 'well in contact with the zround.
This property derives from the hearlwood, which beging o form from about the sixth
year.

For these reasons, teak will retain its impartance inlo the next century. Tt can provide
quality timber and is the main plantation species discussed here, although other
hardwoads appropriate 1o site and market conditions should not be ignored.

Teak™s potential for carbon sequestration, along with other pluptation spesies, s impor-
tant. I the area nocded (o supply 10% of hardwood lumber demand in 1990 (ie 1.5
million ha) was totally planted to teak producing @ mean annual tnerecnent of 10mha!
vear, and if the area continued to be grown under the species on a suslained basis, i
woulid have the capacily W relain in the arder of 150G million tonnes of carbon (Finch
ef al 1991). There are other species with comparable growlh and fixation rates, which
can make substantial contibutions to total sequestration, and which can be grewn in
arens where leak may not be able Lo attain so large a mean annuat increment.
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PlioweAmezon Teak Foandation

Coreful sefection of seed provenances determines key econamic
factors, notably stem straightness
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A Question of Balance

L arge arcas of new guality hardwood plantations may, In some clreumsianees,
contribute to the sustainuble management of natural tropical forests. Motable
circumstances s where plantations can produce goods for which patural forests would
otherwise be subject to unsustainable demand. 10, however, natural forests are
unsustainably-used for other reasons - such as their being cleared in response 10 de-
mutnds for agricubluml lnd and preddocts - then planations clearly will oot temove such
[ressire.

Sustamable managémum of Torests and woodlands has been widely debated. Here spe-
tetinable management is defined as the managerrent or stewardship of forest and wood-
fand with the objective of providing o coutinned owpur of all goods and services
desired by fegitimate stakeholders, in o harmonised manner, and in a way which does
ot reduce the forests” capaciry to provide such goods and sevvices on o conlinning
Frsis.

Forest services inclode: water supply; conservation of soil: maintenance of the envi-
roamenl Lo prodcel Hvelihand and conserve luman culture; conservation ol Elora anid
tauna (Modiversity) and their hubitats; maintenance of carbon dioxide reserves.

Forest goody include: bigmass for energy, wood and nen-wood torest proeducts,

In defining sustained management of forests, one cuneepl should be undersinod and
accepled, Vhis is Wthat each wnir area of forest carneot provide a sustained output of all

Alnntand Fmvncdk ame A vl gmamaTea,
Ll Jacri LIJLF'.IL-_H 6LI'L!'LIIJ LeJeEld Jior rlL da

Luck of clarly aboul this coneept has led to misunderstanding amongst conflicting
interest groups. The concept has far-reaching implications and it forces a further quali-
ficalion of what is meant by sustained yield: '

Tf sustained yield of all goods and services canmot be obtained from each area of forest
andl woodland, then it roust be proportioned amongst the whole, I5the (o130 Torest and
woodlund area of » country 1 considered as the forest entity, this area should sustain
most, it not all, goods and services. Applying Lhis concept it is the overall balance of
wiles within the different parts which becomes of vltimate imporianes, Henee the im-
portance of defining, at national level, 2 Permanent Forest Estate (FFE) comprising
production, protection and mixed clusses of forest under varions types of ownership
which, together, meet current and likely future needs for forest goods wnd serviees.

Nevertheless ecological knowledge and understanding have advanced to the point whera
itis possibylc 1 establish plantations with moltiple objectives which ensure that a large
number of defined poods and serviess are moet front a reladvely small area. Such “com-
plex plantations” are described in sone detil in Sargenl and Bass (1992). Tt is not
suggesiod that complex plantations can or should replace natural forest. Bul Lhey oam
contribute to the overall balance of lorest ponds and services within a country or re-
oine. ' :

“The guestion remains wlhether the estublishment of teak nver relatively large areas isa

good thing? The principal objections wlich hiive been raiscd agamst the growing of the
species in even-aged plantations are presented below, and countar-arguments are given.
Much of the infonmation is derived [tom Kuclamba (19723 and the anthor

1t is contended that. wherne site selection is careful and where adequate attention is puld
ta social and environmerial issues, teak can provide o very aseful plantation species,

4 : Teak 2065}




Objeclion -

Planfafion feak causes site
deterloration and soil arosion
ard it grows sfowly after about
20 yesrs.

Fiantation feak develops
excgssively fiuted bolss and
gpicanmic shopts. -

‘Flaniatign teak is subject fo’
excessve aitack by boa-hola -
borers, defoliating rnaacrs and
mistletpes.

Timber from plantations s of
inferier gualit

" Pure tagk is dr'l‘_ﬁ"t:u.'r ]
fagenerate,

After sevaral rotations, teak will
daleviorate the site.

.Teak aampa:aa far 'gaaa
- agrizutural land which could
supply food craps.

Teak with jts Ninked indusiny m-a}f
provide fargely mals
employment wittout alt of
sooiefy Danefiting frem it .

Not only is leak planted in

- monocultures, but these
nommally coesr large areas of
ROMOQEREOUS BIocks.

if plantations supply large
amaunts of gually timbar
effigtently they may alse
undarming fhe tatadl value of
nalural forest stands, thereby
feading to their mara rapid
destruction.

. F"Iantmg an. gaad aarls ‘does nat nar:aaaarlig,r aIfect laad aupphaa Iaul 1aak i & Iagu!n‘nata'._

Counter-argument

While grewth af same Buma plantations has. -according to repalts, slowed seriously by age
20 or earlier, conlfnued rapid growth has been obzerved in India especially West Bengal, Tamil
Madu, and Kerala. Mo sofl detaricration {except erosion} has oceurred in Burma, or in India in.
Kerala and Mysore, [ is reported that some site deterioration may have gecurred in the drisy
parts of cenbral. India. Soil erosion in teak plantations, both-in Burma and Indiz, has heen
confined to areas whara undargrawth has been clearsd and wherd burnlrtg has besn BuCassive.

Managemant witich’ maintaing & protective understorey of favourahle species cah prabahly

a'nrmd bmh gl araauan and. sﬁa datanaratmn undar pura atanda of plantad taah’

Thara is no aaund evidence far BACESEIve flutmg |:|ura|1,r asda functmn af |ts growth in plantaimns ’
Any prevalence of knots anit defects due ta epicamic ahaata [} at Iaast par!rally haredutary,

Jtand canaudaral:uly dapandant on grawmg candltmna

_Attack I:mgr bee hala hurars appaara ta ba aamawhat more: aa'.rara |n plantatlans althaugh ’
diiferences argé small where atacks. are haav;.r Dafallatars iH}rban’aa puarg.and Hapatiz |

machaara!rs} ara raportad fa ba NG more -Seribus |n plantations than-in nalufal forest in. Indra:- -
Tamil Nadu, Maharashtra, Orlssa and I'u15,raara Gunarally. towaver, defoliator. attagks are mors..
s&rious in pura teak planiaimna eapemally where-there'is no. unaargmwth Mlax:k by mratlataea .
[Loranthus spp.), though; is [E3s . severs in ‘natural forasts:than in prantatlana -n: genara[ ‘the
risk of insact atiack is aansu:le:abi:,r rad uaed whara gaad au!a aaia::na-n haa I:aen carnad aul

and taak 5 grawlng wwell. - . . :

Tests af plantatlan grawn taak ha'-ra ahawn |t 1u[l3r aqual in atrangth qualmaa ta naiural taak of )
comparate gm'.r.rth rate, Selection af- aaad and apprapna!a managamant durung the growth of
the plantations shauld pmduca iimbEl )| gaad snaa aqual |n aII raapacta to natural grawn"
teak, - - B g S .

Good managamant (pra!amnan af aaadllnga] can uﬂan warcuma tha dtffmulty af IEQEI‘IEFEIII‘IQI .

leak plantations, Plantations in sama areas [ag Banmj are managed an tha baaua of natura[ :

| -raganaratlan {Lutz 1991]

e do ol yat have am::ugh |nfarma1u:-n ta '.ran’ry thla ]:lut tha grawth af aau:and rota!mn arapa. :
ab Nilumbar suggests-the opposite, Even'lf-cadtain, daflmanclas doarise aftar soveral miatlcms

it mayy be passible to racﬂiy them bir pmwdmg ane ormore rataﬂana of an, a!!amauua apaclea g
in & somewhalt aimllar faahmn ta rata'hana of agn:ultural crops I".'Iara rasaarch ramalns Ea l:uah
dore. . . : . g

WV

cotmpelitor to hon-food prod umng craps ke coHon faaitan can be much less enwmnmanta!ly..‘

frigndly-than toak; as eg. Jarge quantitiss. of insecticidés are oiten usad duifrig:ifs cultivation).. -

Assessmants wehich take intg’ accoypnt sqcial -and anwranmental coetsand hananta [as wall ‘ak .
flnanmal anaa] ahaula he camau:i aul I:naiara 1ha Iand uaa damau:url i mada A . :

-Taak can prm.'mfa male emplaymanl whara 1h|s suuts tha davalapmant ab;actwas af an area In' -

mérst gircumstances, o balance ‘of Fiale and femate incaine ino &' aamat'_.r will have a- Mare
beneficial sHect than a topafded deualapmant which. sagragalaa ane gandai for Bxclusive
treatrnant ThIS undarlmaa the naed tor auppart a I::nalanca af acnmhaa aocarr:img ta Iacal naads

-Thara is nain- bullt reqmr-amant ey pfant laak in Earga htanka Hawavﬂr to aﬁaat tha prassura_-_

on.natural farests to aupply.r ha rdwaads {ng wellasto saquaatra#a carban in algnlilaam guantities
- althaugh this would never be a'grinclpal reason for planting taak] the most effective-method -
available is ta estabiish lzrge andg afficiznt planiaimna or teak farma A relatively small area of -
teak, compared with other monecullures (gg 14% of tha.tatal area yrider coffes), Wil provide |
significant volumes -of quahty timber, The risk to the erwironment and the crop itself’ in:urn_'-'
disease and other prohlems.is minimized, if the cultivation i& caried out gofreelly and on

appropriate sites, Mosaic planting, in non-intimate midures wilk other speciss - land uUges; i5,
an option which allows the develogment of large of small blocks which- are divided from eaich
cther, and these are useful against disease and for fire’ control {Sargant 1551}} and allgw for-.
wildlife eariders thraugh the plantation aatata

The answrer daas not 1esida in a debate of: ‘natural forest OR plantations'. A zensible balance
should be struck betwaen the two systems in which both compiement 2ach olher, By daing so,
the cutting sotation and Ihe interventien oycle can he adapted to guit the growing tenditions in
natural kerest areas and thus pressure to produce unsustained output is alleviated directly. In -
addifion, mixed hardwood produciion is guaranteed fteak and natusal hardwoods) which adds
diversity to the final gutput,

Teak 2000




The "sturap™ methed it o proven, suitoble proctice far the propagation of
. teak plonts

Fianto;Aimazen Teak Fawndmion
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A Practical Example
from Benin

n Benin, plantation teak provides at leasi 25% of local sawnwood demand and
welieves pressure on the llle remamming naloral forest.

Tlhe Benin CGovernment. wilh German development assistance {GTZ), has talen a prag-
miatic approach to the establishment and management of teak. [ La Lama, the Last
cernnant HF the country's senti-deciduous forest has been surrounded by a “butfer” of
feuk planlations and locil people have been reseltled' from the immediate vicinity of
the natural forest itseld, to an wres which is benelilling rom an agraloncstry poojeol.
Plantations are reganded by the local people as a form of cultivation, whereas natural
forest tends (o be scen as wasteland and ripe for exploitation and remaval. Thus, the
plantations for a type of natural shield for the [orest. Belween the nalueal forest and
the plantations is a degraded border into which the natural forest is being allowsd 1o
tegenerate, and cneguragement 15 also being given, in small experimental areas, throcgh
enrichiment planting of appropiale specics,

Close 10 Bohican, an arca of about 6,000 ha of poor teak, the bulk of which was estab-
lished between 1966 and 1975, huy had liule or na management Fee many years, The
area is flat; thus erosion is minimal. A poor provemances (or mix of provenances) ancd
tepealed burning has resulted in stems of very poor quality, Neone the less, because of
the activities of the presenl project, some 10080 johs - or 2000 at peak scasons - are
being provided between the forest and sawmill. This represents about 9000 peuple whe
brenefit diveetly {if the fatnily members of those employed are included). This isa rorat
indusiry which helps (o (ake pressare ofT the suborbs of the capital city. Trom the mill's
output a sizeable carpentry industiy has grown up areund teak, In Gicl. the sawmill
provides at least 23% of local samnwoed demwand in Benin (on 0.0005% of the lapd
area) which relieves pressune on the hitle remaining natural focest in the country. In
addition to wood for carpentry, fuslwood is produced in the sawmill,

15, iy s planned, the (eak Torest can he converted from a series of plantations of a
narrow age-rangs, into o forest with 4 normal age spread?, the palential Torincreasing
quality of outpat, as well as volume, 15 considerabla. In addition, there ix the prospect
of improving (he provenanecds), by segregating out the worst of the local material
through processes of natural regeneradoen {which fs prolilic in Lhe area) and by import-
ing teak seed with superidr traits. Teak from Tanzania has been estublished in the project
arca, with initial resilis showing improvements regarding the age of flowering (in gen-
arzl, the later reak tlowers, the better ir 1s for [Inal swem slruciore),

B w full evaluation of the Benin Project, in terins of social, environmental and eco-
nomic ¢osts and benefits (see .14, s nol been mude, Some benefils arc elear, how-
ever: the nataral forest of La Lama could well have disappeared; the timber which the
Mantalions supply in Beoin wonld have to have been found elsewhere; and the planta-
thons e also providing foreign exchange from sales of susluinably prodeced hard-
wood in Curope. While the Project is providing many benefits to local commmunines. the
ol soeial bonelis (given the Tact that some communitics were relocated) are not proven.,

Noaine the less, the success of these planiarions indicase that teak, and other hardwoods,
have beneficial rules (o play in suslainable developnent. But there s still moch room
tor Improvement.

1. Frona sacial and humicnitarian peint of view: far better sodutions an remeving people from an aree fove
Bedi foprd, &g Dy piving ioeal commutiries m.ijmmi.f:i.!ir}';;'hr mnaging e reroures and by defining use
Ak, S Vierenr, for example, Jores! loss hos beoer ssceessfally comiarsd by alfocaring forest fond and by
Eiving nranagement contiaets &9 e people (o FR95)

2. A howeapl fovest - it Sdgal g - T8 ana whicllcmebeing @ souglily even spread af age rleares, exch af which
evmdnnecey e orey o proveel of spposineiely el propontions add egecl procteetion pofensal,
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Room for Improvement

fe process by which tealk plaitations have been managed it the tropics In the
peast has penerally been inadequoate.

There are many disappoinling eak plantaions throughoul the worldl. These are based
an poor-quality genetic material, or are located oo inadequate sites, andfor are budly
managed. In many plantaticns, insufficient attention has been paid to maximising so-
cial and environmental benefit, Tn Asia, extremely paor growih rates of beeween 2 and
3 m¥/hafyear are reported. 1t is estimated that the average yield obtained in Kerala und
Bangladesh could be donhled, while in Indonesia, it is considered that six times the
yvicld should be abtainable (Pandey, 1992), There are very [Dw well-managed teak
plantations in Central America and the Caribbean. There is much roem for improve-
ment. The aim should be 1o obtain at least 8 m¥hafyear (feasible onr all suiiable sites),
Lo ensure goods and services ane adeguately provided and (o distribuie the benefits,
natably profits, equitably amongst the actors {principally prodncers and the ]uwl popu-
latien].

Best Growth Rates

Sofre of e highes! leak produckion daia found in weld lalWes and presented in the fterature
are shown in tha graph [figure 1) for Cale d'lveire, India, tndonesia, Sri Larka and Triridad.

Thapn neamnlna =ra niunn J-n.- wrae of ;Jr.-mfmhnn b nin a canon of onala of tha noocthilitias inr
. et i adiad Min iy EETH L IR I ph S

teak produstion. The upper curve, repressating lotal volume aceumufation through time for
indonesia, surpasses oSt obeenvations around e world, The makimum mean annual ingrement
praduced, in this case, Js 21mdha at 15 vears of age and the annual increment fs mainiainad af
or ahova 15miha up to 87 yaars.

We do not knaw what the maximum production pelential s for the species. Crop nulritian, which
in theary should ba able to augmen! growth, s a complex field of study and univarsal pradictians
of incregsad growih rates, frased an ferdilizer appfications, are unreliable, Fenelic inprovément -
s da it afancy and &l be many pears before i Wil be possibie to farecas! growth from
refaficnshing between genelic sfrains and sile.

it must alsa be remambered that maximum obsorvad growdh rates ferd fo be the exceptic,
urrder field conailons, rather than the rule. For these reagons, predictions of grawth rates for
rew ar voung plantaiions must be basad on indicators which themsafves rafy on carefl seientifio
sfudies af astual growth found wnder similar anviroamental condifions.

Marmal rawth rates in tesk are generally fower than pines, avcalypius or ather softwanad specias,

Mt must be remembered that leak is planted for high valved Kmber amd nat far rapid vofume
praductian; in fact & very rapid grovidh rate s Fkefy to ba deliimantal o ife qualily of the wood
Rroducad, ’ : '
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Accumulated volume preduction fnr/ha)

Figure 1: Best production in teak
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Figure 1 iz constructed uzing the tollowing data:
Table 1: Best production in teak
Yaar  Accumuiated _fa.lume'pmdum_‘mn [rhat .
 Indonesta + | Cote dlivoire * | Iidid m | Trinidad © | Srilankaa
0 | e P D 1230 |0 130 10
20 - | 42 . 285 . 236 250 192
20 CeM - 393 0T 330 249
a0 - 784 .- 440 416 - 380 BT
50 | 880 578 s | wd '
C B0 o0z T I 440
70 . 108 | _' 618 .| 460
g0 | ot 7T 479
. . H D ! ..

Sources: Maitre nd.; Pandey 1983; Miller, 1969; and Maddupoda, 1993,

The graphillusirales some af the highest recorded production figures for teak around
the world. Feak is not grown for its volume production but to produee high value tim-
bz

Where teak continues to be planted with a view to offsetting timber demand pressures
on the natural fovest, it should he treated a5 a gquality product with a quality macket in
mind. To do this correcily il i necessary (o avoid the mistakes of the past. A new
departure is demanded. It is necessary to treat the species separately froimm species of
lesser quality and w satisly certain requirements, which include:

Taalk 2000 g



adequate long term finance

hesl reproductive malenal

rigorous site selection

high quality management

a quality product [or g guality markel

social desirability, and equitable sharing of profits and environmental scceptabaliLy

These are considered in tum, below,

Long Term Finance

i is well knowit that, due to the relatively long retations involved with teak smd other
hardwouds, it s diflicult W [ind investors who are prepared to lock up financial re-
sources over the long time required to produce lanze-dimension malenial, Such diffigul-
tics particolarly face local investors in tropical couniries. Intarnational fimancial sup-
purt, aned i consorlium approach, could help with the necessary stabiline

A comprehensive survey of financial crganizations that are willing to mvest in plaita-
tions, snd 4 comprehensive examinalion of special facilives and incentives, has vet to
be carried out. An investigation of insurance and pension funds, surcharges ruised on
hardwood imports; forest bonds; tax and other incennves, and other instruments and
institutions should he made. Direcl suppost mom inernational fanding agencies under
environmental ludgets, are another alternative where hardwoeod plantations st shown
to have a direct or indirect but positive impact on nateral forests and/or where carbon
sequestration is being fucilivued. Whilst it is unlikely that international aid agencies
vouid Guasce lwge-sodde plastaiios developuoeni, el suppori s the Fon of Paid
maoney” and back-up mechanisms would be invaloable.

By discriminating in favour of good-quality sites and high-quality genelis mateal, the
rolarns oo investment are more promising. ITn Ecuador, for example, Tobar (L1987,
estinrated read intemal rates ol relurmn of between 5.4 and 12% over arange of sites and -
using a spectrumn of costs and remirns.

Best Reproductive Material

Much research hes been wndertaken with téak provenances: Danda/BAQ wark on
international provvenance trlals, which began in the early 1970s, 1s a good example
(Keiding, 1977), However, supplics of superior qualiny genetic material (with few ex-
ceptions) are not available on a commercial scale; this is partly due to exporl restric-
tions an seed from countries in which teak is native. Seed is available mostly from
#Tedy in which the species is not natve, such as Ease Africa and Latin America.

Tor the short ran, rouch teak will have to be planted with the bast local material avail-
whle. Much can be dope to systomatically wdentily, seleet and impeove existing local
paret stock. In the past, governments have been relied upon to do this wark, but their
poorrecard o date sugpests that the private sector might beneficially be involved with
international research organizalions and funding ageneics.

{Mraining large amouwnts of seed for a larée-scale increase in teak plantations could
present formidable problems, The best way forward is o set op a special plant repro-
ductive programme, to produce commercial quantites of rrowing stock Lo supply the
planling programme. Financing would probabsly need to originate in part fromn the planting, -
programme itself. Improved genefic malerial would be reproduced indtially from the
best local sources available. Tissue culture could also be used and, as the progrmme
developed, beter siraing could be inroduced into the plamations.
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Fhoto courtesy of the Ropal Batonic Cordans, Kew

Teat. in the Centrol Range Reserve flontation, Trinfdad,  Phaoto
token jr {91 by £.5 Rodgers, 20 months after the sewing of
seed, Mr Rodgers wos responsible for intmducing teak into the
cayrtry from Tepessarion in Myaarmar (Burma) in T913 for
plartatien furbusos, This fs a phato of one of the first, f ot the
first, ffantations an the stad, A sizeoflo resguree has boen
erioblisfiicd from those smdll hegfinnings,

A regands provensnee idenlification of local stocks. parlicularly oulside the natural
range of teak, the observation is often mmade that the original source is nnknown. Howe-
cver il is almost ceetain that srare tafrmation iv evetloble then i conmmonly reeclised,

Centres, which are known to hava issued seed conslgniments on at least ong occasion
the past, are likely to have sopplied them on other oecasions alsn. Suinunit Botanic
Gardens in Pansima was such g conire and supphed seed o Bonduras, Cuby, Nican-
gua, Costa Rica, Guatemala, Colombia, Jamaica, Haiti and the Dominican Republic
(Kengh, 19800,

Persistent and painstaking detective work on existing records is necessary, to identify
nther centres of historie seed supply, with follow-up genetic finger-printing where par-
ent material still exists, In this way. it 1s Gagrly cerlain thal te jigsaw of provenancey
and strains ontside the natoral range of teak could be unravelled, and the results used to
congerve the genetic base and improve the choice of material in a praciical way.
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Rigorous Site Selection
Teak grows bestin a warin trapical elimate in which thers ts:

® adryseason of 3-5 months (“dry month™ being detined as that in which 50 millime-
ires or legs of preeipitation are accomulated);

& rzinfall of about 1300 1o 2000 millimetres per year, and a mean annual termperagre
of 22-27 degrees centigrade:. -

Thereafter, good soil is the most impostant site requirement for teake, It should be desp,
will-chrained, Mat or slightly sloping alluvium with a homogenous profile. As the slope
of the ground increases, the danger of erosion also increases unless an adequate
understorey can be established or maintained. If good quality sites are nor available
thewn teak should not be planted, Teak is a qualily product and must éoly be plunted on
quality sitas. It would not be acceptable to embark on a larpe-scale planting pro Framme
using the lax methods of site selection of the past.

Mozt difficulty will be encountered in deciding how tar te digress trom the ideal site
before planting becomes unacceptable. As a mle of thamb, plantations should be able
Lo produce un average ol at least Bmdfha/year mean annual inerement over the Frse 40
years of the rotation. Older plantations on the same site fype are a good guide to pro-
duction petential. Where no plantations are available, for comparison, the sites should
be close W the ideal.

MigEN YUdiily managenment

Considerafle advancements are possible theough the practical application of whal s
already known yboul the management of leak. 1F the best genetic materfal available is
cheosen; if only good sites, vislding an average of 8 m*ha‘year or more ars actepted for
planting: and it the best knows methods of management are employed for weak planta-
tions of the future, #n abundance of good Quality Gmber will be available.

However, rescarch must continue, for there are many local conundrums which need o
be solved betore large-scale plantations con be established or managed. Many of these
questions might be sclved throngh Intermediate Research {research which is peared o
praviding short-term practical solutions for feld managers, based on the best informa-
tion available (10, 199177, '

Obtaining new mformation which is relevant, and divulging i1 quickly, are the twin
aljectives of Intermediate Research. The results are intermediate rather than optimal
but alloww managers to progress, knowing that they are doing so on the best informalion
available. The inlormation will be updated as [esh mulenal comes w light. Hence the
important component of monltcring, For example, there is a need in many counies to
refine growth prcdicti'nnﬂ as a hasiz for planning, forecasting and general day-1o-cay
manarentent. One of the most economic methods of gathering new intormation quiclkdy
is to obtain it from similar areas which already possess the information. TnFormaticn
abtained oo a regional or country-to-country basis is particularly eseful, especially
where (g in the case of Central America, the Caribbean, and West Africa) common
ecological zones straddle several couniries.

A Quality Product for a Quality Market

To enter a quality market, many of which tend to be environmentally-discriminating
{and increasingly socially-discriminating}, hardwood sappliers nmst be able wp:
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guarantee the consistency of supply;

offer the required dimensians;

provide a versatile product; und, increasingly

show independent evidence of the environmental and social quality of production;
and provide a ‘labelled” commuondity wo distinguish it from other products,

Certification and Labelling

Forest certiftcatin 15 conducted by an tndependent party, & demoosteai: that adequate
conlidence hyy been provided that forest management is in conformity with a specific
standard of management g, good managemant or even sustainable management. It
works through o mix of assessing the managament systems and documentation of the
lorest enlerprise. and checking of aclusl performance in the forest. Labelting is the
means by which timber is guaranteed to have originated from those forests or planta-
tions which have been certified as being well-managed, and is segregated feoin other
products. T.is practised (hrough inspection of records, a parallel chain of costody record
aceompanying the timber, andfor physical timber labelling {Upton and Bass 1995),

There has been much debate abowt haw this can be camicd oul in practice. Whatever
medns is used, it will be necessary for suppliers to satisfy their costomers that the
products on sale are the result of environmentally- and sacially-sound practices. Where
plantations are combined with natural forest management, Lhere is an onus on Lhe sup-
plier to guarantes both sources, It this cannot be done, then some of the best markets
will be closed. On the other hand, growers and processors, who can guaranes labefled
products, carry considerable advariages in the markel, place,

Consistency of supply

Plantations which can supply only telatively smadl amounts of imber, on an erratic
basis, cunnot expect to capture markets which need the continual supply of larze val-
uies. Under these circumistances, growers cannot expect (o receive prices which will |
enateh those available in the belter markets cven i the guality of product 1s sl olass.
For this reason new plantations will have to be established according to a plan (how-
ever general); they will have to be developed on a relatively large scale, and they will
bave 1o be located in such a way that ceonomics of scale apply,

Required dimensions

If timher can be processed close-wo the growing arca, anlil i can be dricd and sawn
atcurately o the dimensions required by the target market, then considerable savings
can be made and lugher prices obtained, compared to ihe situation where the material
must he transported over lang distances in the raund or in the semi-processed slats
without drying. {Transport costs and growth rates tend to be the critical factors in plan-
tutton profability.) By processing the material close to the growing area, more het-
efits acerue o the initial processars, and i7 growers participale in the comversion ol the
limber their returns are enhanced. Retumns may be further enbanced by producing value-
added items. Schemes which enhance the returns to growers will encourage them and
their Mnangial backers to supporl new hardwood planlalions,

In the early vears of plantation growth, only small-dimension material is availahle,
Rowever, Lhose planiations cowdd be planned wogelher wilh sustainable naiural forest
mansgetnent so that, tor the enterprise in question, output of large dimension material
is haing prodouced as the plantations manre.

In other cases, where no natural forest exists to supply a supplementary volume of large
dimension material, the plantatfons may be grown on shost totations, with a propottion
of the area being grown on W reach long rotulions. Here, the pruporl iun uf lung relation
stands will increase through tims.
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In addition to conventional sawing, other types of wood processing machings are oo the
markel which can arld value to the product. One such machine (a veneer lathe) converts
relatively small dimension malctial inle veacer.

Versatile product

Hardwoods are subjes Lo swings in conswmer Fashions (at present the rend is towards
light colowes in furniture). Teak produces i highly versalile malerial, Demand ouwlsinips
supply. Teis oot fixed e one market; it is of use both indoors and cutdoors. For these
reusons, groners earl e conlGdenl aboot Tuture market demand.

Socially Desirable and Environmentally Acceptable
Production, and Equitable Sharing of Benefits

To be sure plantations arc contrebuting to sexiaieadide development it is Decessary to
examine whether they are econoically viable gnd socially desirable and envitonmen-
tally acreptahle, both locally and at broader (national} level. And, if there is a problem
in reaching tese goals atone leved fnational or loeal), te trade-off with benefits at the
other level (local or national) would have (o be deemed acceplable o the “losers™.
Such farms of analysis have not generally been prepared for plantations in the past; the
proposed Consorlium Supporl. Model woutd have to include targets for, and menitor,
such dimensions. '

The Inst fevw yeurs huve seen a spale of work develdping principles, criteria and guide-
linas for establishing and managing plantutions in lght of soetal and cnvitonmental
necds. Forcxample, FELCH 1993, Shel MWW {1993) and American Forest and Paper
Agsaciation (1993) for a balunced range of guidelines: Bass {1993} for soclal guide-
lines: and Howlett (19933 and Shell (1994 for environmenlal soanagement. respec-
lively, The Foresl Stewardship Council released its principles and criteria for planta-
tions in 1995, These sl cover muny pringiples for “getting it right™ with respect to
neighbouring communities, broader social values, and lxeal and wider envitonmental

irpacts, Thoy will not be repeated here in detail. '

However, it is worth looking at the Shell/WWF Guidelines (1%93), as they arc highly
comprehensive and writlen with commersial plantations i mind. These deal with bath
tropical and temperate sreas (although they do not always adequately distinguish be-
tween the two zones, nor the major differences within these zones), Hwever, Lhey nofe
1hat envirpnmental “cMects will be highly case-specific.... few generalisations are valid
for all situations™. The guidelines include mach on soil and water conservation and
hiodiversity issues. A great advantage s that they are integrated with gidelinegs onall
‘alher aspecly, and therehy demnnsteate how integral wise environmental management
is to successtul plantations. Hence the impotlance of good sucvey, prediction of im-
pacts, planning of plantations in the context of regiomal plunning, and exlensive
stakehidder participation in making the trade-offs between plantation productivity and
cther chjectives.

While the Shell/ W WF Guidelines are peneral, much more detail is given in the accom-

panying technical background papers. One of these is purticnlarly sound in enviton-

mental aspects: Good e af. (1993) snggest the tollowing for uilding Giodiversity into

plantation establishmend; : '

8 develop a good understanding of native habitats, food webs and specitic
interdependences - their needs for pollinaticn, food sepplies, nesting and cover sites,

ete: at different successional stages;

® then desizn and provide a tange of niches and habitas similar to existing
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Dlespite a distinct dry seoson teak can, on very good soils, show
inpressive yields after onl 28 yeors

ecosystems: by planting a diversity of native species; retaining large arcas of natu-
ral forest within or adjacent 1o plantations, pethaps corridors (o connect o older
wioodland; extending crop rolalion in corlain areas 0 allow for some matare tress;
and desizning a layout of differenr species/age classes and high cldgefarca ratio,

For seil aud water conservaiion, Good ef ol {1993) propose ihat “successful sus-

tained plantation management will reproduce the benelicial cffects of primary forest

{protecting land against soil erosion and favouring soil processes which enhance (erGl-

ity Y as closely ws possible”™. They oer uselul scientific principles and again stress the

importance of individual site study, rather than specific lechnical suggestions. They

TOPnRE:

® careful sife assessiment:

® munagement prachices which minimise soil damage, such as noflow vse of beavy
machinery, controlled low-temperalure burming, and minimal removal of ground
vegrtation,

® conservative harvesting;

& leaving debnis in he Torest

® limniting draining, ploughing and herbicidefpesticide use to areas where Lhese are
exsentlal;

® avoidance of short rotations and whole-tree systems except on very ferlile sites;
% avoidance of clear-felling,

® multi-purpose plantations, L cover for uncertainties in markets and envirommental
conditions; and

Teak 2000 15



® use of mixed species, including nitrogen-fixers.

Theyse principles reflect those which are now raining much support in sustainable agri-
culture; research into how to make them operational, and the costs and henefits of the
resultant systems (taking into geconnt social and envitonmental cosls as well as enier-
prise costs)y is now highly desirable.

Evans and Hibherd (19933, in a further iechnical study for Shell/WWE, provide good
guidelines on “best practice” for plantaticn development; this inclodes well-integrated
environmental comporents in almost all of its guidelines. In addidion to those already
ctted tn Crond f i, the guidelines melude: '

® ensure security of tenure to encourage investment in environmental management;

@ epcourage public participation in plantation developments;

® 7one arcas W accommodale cerlain needs which il is impossible 10 integrale with
otherneeds:

® yse nalural regeneration o meel, broader ohjeelives o management,

® Dbalance yield gains in genetic improvement of trees with consceving genelae diver-
sily FoTinsurance against unceriaintics;

& develop good unﬂemtanding of pest and disease ecology/hiology in local condi-
- lions, and ydoplintegraed pest mansgement as opposed to indiscriminate pesticide
nse:

® singotly observe chemical handling procedures; .

® choose native species rather than exotic speeies where growlh perlormance is
similur.

Coneerning sovdéal guidelines, Shell (1993) suggesis the Mllowing ponciples and
Te(UiTENIents:

® the various social groups should be fdentified, as well as the leaders who make
foresty and land vse decisions, in order to identity the right people with whom to
negotiate; '

# 3 consultation process should be set up so that representatives of the whole commu-
nity may be consulted, and the dialogue continued during the develapment:

® participatory inquiry techniques should be used at the appraisal stag.e._, o appraise

resources and issues with locel people;

® tenure (both legal and customary} should be studied and clarified, and cusiomary
usage formally recorded or negotiated where necessary: and incenti ves tailored ae-
cordingly;

® needs, motivations, pereeptions and agprrations of lacal people should be assessed,
alony with local methods of cooperation and conflict; the platation should be inan-
aged such that chanees in attitude may be responded to;

# particular attention should be given to consolting local wormen and assassing potan-
tial irnpacts upon them; :
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® e ot and boundary conliguration should take inlo sccount cultural and socictal
values (g amenity and landscape values);

® [local needs should be considered in planning Lhe species composition of the planta-
tho1;

& he planlation shoukl increase the opportunitics [or ceonamic activities among local
people (eg. consideration of cutgrower schemes).

® hoalthy and sale working condilions should he ensared;
® indigenous people should not be displaced or disadvantaged;

® forest landys und resources should be managed sustinably 10 ensure (he needs of
future generations are met,

® choice of site should take into account current use, espucially where il is ased for
“basic food preduction or is Important for caltural reasons.

[ few cases known Lo us-are these guidelines, or similar ones, mandaterily applied,
their applcation relies on commitment and voluntary efforts, but it is increasingly be-
ing spurred an by the concerns of the market andfor shareholders and {in some in-
stamees) by the decision W have fomests cenificd, Alhough many guidelines have im-
pressive coverage, they are based onrelatively weak empirical evidence (more is known
ahaul onsustainable practice than what is sustainable) and all depend, to a greater or
lesser exlent, on inlerprelation in lght of local condilions.

Because of this, forest enterprises are wise to set up Ervironmendal Management Sys-
ferrs (EMNE), tr help them st realistic environmenial (and social) tasgets, monitor
them, and adopt a policy of continul inprovement. Indeed, if such enterpses are lo b
suceessfully certified as practising socially- and environmentally-acceptable manage--
ment, EMSs ook Lo be almost cssential,

Teak 2000 17



Facilitating Processes

F ew teak plantations are established, mapaged and converted under regimes whick
salisly all the requirements discussed above, To carry out the operations properly
and successtully, a facilitating process needs to be set up for the establishment ol teak,
wilh the specilic aim of suppdyiog good qualicy timber onte the maket on a sustained
vield basis while. at the same ime, ollseling pressere on natural forests and contribae-
ing positively to carhon sequestration. The processes must be Lmgely sellregulalary
and designed Lo ateract long teem fanding, '

Proposed Consortium Support Model

It iz possible to devise a range of theoretics] models, cach are ol which conld sopport
the appropriate expansion of teak and other hardwood plamations 10 meet the neads
af fnced, corpovete and roiional “stokebelders”. The model applied nst comply
with requirements for guality planlation management (iscussed above), and for this
reason the particular model chosen is the Consortium Suppott Model (25M). A dia-
pram is shown m Figuee 20Tt covers financial support, genatic improvement, maniyre-
ment, timber conversion, monibering and marketing. The CSM provides a *seed-to-
sawdwost’ approach, '

The pmgrmnmrs recommcngded here s designed 1o gvercome a significant disadvantage
of growing hardwoods, namely: the disincenlives which arise because funds most be
lacked up, without remerns, over long pericds. From the point of view of Fovernments
and donor agencies, nves(ors and growers are helped o establish new hardwood re-
sources which will offset pressure on the nalumal lorest and conteibule o carbon se-
guestration. The costs of the support mechanisms, which we neaded o overcome disin-
cenlives, equate (o the costs ol cnyirnmetal protecton,

Rather than fortning new organizations, the progranme could be execuled by enirepre-
neurs on u business footing. Some International organizations and agencies may be
relugtant to support semmnents of the privete seelor and provide them with what may
seetn to be unfair advantages over other growers. To counter this, it necds kb re-
pratcl Lhat, by and large, hardwond plantations have not been established properly in
the past and, without encouragemenl, 1§ 15 unlikely that they will he established prop-
erly in the fomre.

PheicAn:azon Teek Foundehcn

The roddish colser of the top teoves & an indication of favourable site conditions
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Figure 2: Process diagram for the Consortium Support Model
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Farthermare, the C5M scheme should be open ta laree and small growers who are
prepared o conform 1011 standards. Entreprencars would be eneouragerd 1o avail thim-
selves of the support mechanisms during ealy years when retums on Investment are
poor. Cnce the volumes of timber raach commercial dimensions, and financial retnms
hecin t take effece, growers woald become progressively [ess dependent on support
mnechamisms.

The components of the madel, discussed in more decail below, are:

the growers, processors, and the market

suppoiting governments and international agencies
suppott services (fnanciald munagement/ walch-dog)
i genetic improvernent programnte. o

LU I

Growers, Processors and the Market

It is considersd that the private sector is the most appropriate group to undertake the
execution of the core activities of the programme (ie planting, processing, transporta-
tion and markcting of imber), In the CSM, growers registior under a recogniscd consor-
tium to avail themselves of the benefits of the programme. These Senefiir would -
chude:

® uccess to high quality international expertize on finance and managerment

® vatlubility of fomg-tern firance tonts tange ol invesiment inslilulions and schemes,
® arccess to improved and subsidised genetic material for planting, and

® maximized retrins Tor the tinal produoce.

New plantations may be planned on their own, of may be managed in conjuncdon with
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natural forests. In the latter case, a comprehensive invenlory of Lhe resonrce must be
cirgiedl oul; angd natwral forests managed strictly according to standards locally-agreed
as desirable. The plantativn/natural [orest combinatian s a strategy which overcomes
snme of the disadvantages of locking assets in growing plantutivms Tor long periods
while refums are pblaincd in the short run from the sale of already mature timber.

Whatever approach is used, a detailed management plan has to be drawn up by cach
individhial member of the congortiom; the individual plans are the building blocks of
the programina and mvst be compiled whigh qualivy standards. The plan must indicate
precisely the location of all timber extractions, the yeur in which they are carmiod oul,
and inelude means W prove that the cutting regimes are based on sound principles (eg.
certification}. The consortium foreses, plantutions gnd management plans are open to
inspectian by the watch-dog service, Where it is impossible (o make a complele choeek
of all consoriium members, random sampling 15 carried out.

Individual management plans are brought together myd an overall muster plan drwn

“up. Individual growers are sllowed 1o develop at their own pace; itis the responsibility
of the management service to control the overull expansion of the plantations in a coor-
dinated and sensihle manner, In this way, growers who do not possess Lhe seale of
pluntarions o supply (e mone Leerative mackets, on a sustained basis, are able to over-
come this disadvantage through the collective strenyrth of the cansertiom.

Promietors of existing teak plantationy may be facilitated to bring their existing re-
sonrces vnder sound management regimes within the CSM, provided they have suit-
able plantations on appropriate sites and are prepared to formulate and conliom 1o an
individual management plun, Geverseent [orests may also be assisted but st con-
farnt in the same manner, Many govemment frvastry services donot have a pood necord
in loresl enlerprise management and accountability, and there may therefore be the
possibility of povermmnents contrucling ot the management of government-owned plan-
tations, o terims agreed with the C5M. :

Maximising the retums to growers i a core abjeetive of the CSK: i growers ae
content with the scheme, thay may encourage others to become involved and, a5 a
resull, the arca under planlations will expand. Returns to growers are likely to merease
the more they becomea involved in downstream aclivitics. Consortiom members may,
therefore, decide o carry out the processing, ransportation and macketing af their am-
ber.

Tn the future, tnternational markeis ave likely to be less receptive o trupical tmbers
originating from arews exploiicd withoot proper management. Pressure 15 Increasing
from the non-governmental orpanization (NGO) communily within consiimner cotn-
Irics (o privent the sale of timber which originates from exploited rather than managed
areas, and/or to purchase wouwd from certilicd laress ondy.

In conglusion: market gppormndties exist for producers of quality timber who can puar-
antee supplies from properly munaged farcsts, The CSM aims to take advantage of this
unique opportunity for hardweod growers, helping to guarantes o farge wtal supply and
zood lorest management. The price of timber from managed areas is likely to rise in
real tarms and, more importantly, sceess o envingnmental ly-diseriminating markets
will be greatly skewed in favour of well-managed forests. However, competition [rom
sustainable lemperate hardwoods muse be considered. While it would be unwise to
forecast the scale of rise into the future, itis reasonable (o expect that the returns based
o Woday’s prices will constitute the minimum returns available o growers,

Caonsortium timber should be distingeishable as an environmental ly friendly prodoect In
the: mnarket place. To do this, {a) the forests mast be fndependerntfy-certiffed, and ()
the timber produced should b labeffed under the trade name of the consortiumn, How
can this be achieved? The CSM establishes a supply chain [rom grower to huyer, each
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link of which is sulject to monitoring, 5o that confidence is maintained thal no ‘mingd’
or otherwise ‘contaminated’ vmber infHtrates the system. The first principle is to
asgwine thal cuch link in the chain will try to “beat the syvstem” and therefore a proce-
dure is set up which ‘szals all cracks’

The sebemde is based on the individou] management plan. In any one year a member of
the consortium is not allowed 1o supply 2 valume of timber which excecds the amouat
stipulaked in the plan itself, When timber comversion Lakes place, the resulting volume
© must hear a stromg eorrelalion wilh the hurvested volome {this can be checked by using
Lhe averyre conversion ratios of the mill in question). Again: the specics cormning ram
the processing unit must be the same as the species supplicd by the grower.

Supporting Governments

In the C5M, governments that are willing to develop new 1eak and alber hardwood
plantations within their lemitomics, prayide a support role rather than becoming directly
invivedl in plantation management o in the comversion or transportation of the raw
materlal. They are responsible for facilitating the process thoeugh approprale incen-
tives and coneessions. These support laciliies may rake several forms and include tax
ingenlives., cnlivements for setting up appropriats conversion plants, marketing suppost
(including favourable export regulations) or a mixtuee of these Tac ey, In some caves
they may facilitate long-term Mnanee threugh prands,

Furthermere, registration of companies within a consortium, and the nurmber ol cansor-
tia to be established, are arthorised by the host govemment. Govermnent can withdraw
support [Tom Lhose members of a consortium which are performing below the requoired
standards.

The governmenl. agrees on the areq it is prepared to support under hardwonod planta-
fons, how they aze to be increased through time and in what region(s} of the couniry
they are to be esablished. Two or mare couniriss may cooperale with one another, A
minirmum size ol imber calehment is progsranmed so that economies of scale pravail.

Govertments in the industrialised countries thal aoe willing to provide speciul facilities
forimported Libelled fmber assist the programme indirectly. Donor governments may
become directly involved by denating special fands to the international agencics 140
suppart the programome.

Supporting Services

Pastictpating internatinnal fanding agencies Mnance the suppurling services, namely:
Lt inJormation, inveslmenl, masgement, dud watch-dog components of the programme.
They alse support the genetic improvement programime.

Services arc staflfed by experts selected from relevant disciplines and are auginented in
line with the development of the cverall programme. They could be based in b sup-
porting agency’s head of fices with Reld oMiges cslublished if these are deened neces-
sary, Allermatively, some of the services could be opapated by existing centres of excel-
lence.

Information Service

A key element of the CSM system is the availability of op-to-dale infarmalion, 1 assist
management praclices 1 impoove, The munagemen! compenent of the CSM weould,
lherefure, be backed by an Informmation Service which would aci as a clearing-house for
infonnation on teak prodoction, as well as other key tropical hardwoods, The Service
warlld be responsible for covrdinaling with other sources of information, avoiding
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duplication of effort, and providing CSW associated wiih the best possible advice on
teak research, cultivation, management and markeling. In addition, it would provide
rruidanor on the need for new research whers gaps in information are Idenlificd,

Investment Service

The investment service is responsible for identifying the range of finsncial Faeilitics
available to consortivm members and for mobilizing funds. These tacilities may come
from pension funds, compensation-for-pollution paymenls, levies on rade, government
eranls, {cthical) investment companies or direct from consortivm members themselves.
1t is unlikely that o single souree of investment could support the large scale planing
programme envisaged. The investment service may establish special facilides liks the
issuing of forest bonds. The arcanging of grants for machinery is smother responsibilicy
of the investment service, In addition §i undertakes feasibility smdies and any other
action of a catalytic nature which benetits the overall programme.

Management Service

The management service is responsible for drswing up the overall programme, as well
as spevifle regional or country sub-progranunes. Growers avail ol the service when
devising their own feasibilily snd management plans and wse it for consultancy back-
up churing programme execution. It would include (acoess o) social and environmental
advice, The service could be subsidised in the initial years of the programme but, when
plantations become commercially viable, growers shouold entirely fund its upkeep.

Watch-dog Service

The watchdos service consists ol an interdisciplinary body of professionals belonging
toy repuiable environmental and other relevanl organizations. It is responsible for checks
at afl levels of the precess to ensure that management is carried oul Lo specific stand-
ards and that environmental damage 1s kept at acceptable levels. It or another body, is
respensible for racking labelled timber from the growing areas into the market, Alier-
natively. lhe “walch-dog™ could well be an independent certification body (ol whicl
there are at least seven fully in operalion al present), possibly accredited to the Forest
Stewardship Cooncil, a gronp which aceredits cerlilication hodies.

Where the watch-dog service finds that growers fall shoet of reaching the minimum
standards required at any stage of the process, they forleit all benefits and must with-
draw from the comsorlium [or at least a minimuimn period. The host govemmenl supports
the decision of the watch-dop service, For the programime o be effective, the advan-
lages gained by growers and processors, through parlicipation in a consartiwm, must
- far outweigh the advantages of working ontside it

The Genetic Improvement Programme

A genetic improvement programme is in the interest of growers, in order o guaranice
planting material of the Righest quality. I peeds Lo be sehsidised, at least in the Inltal
stages, by infernational agencies. Once the product becomes available in commercial
quantities, it will be possibls 1w offsct coats through sales to growers. The aim of the
programme is 1o ideptify and vtilize the besi genctic material available, improve It
where possible and bulk it for the production of planting slock; i1 aim is not to carry
cut research. However, backup support from a research establishrent, with knowledpe
of the procedures, would be arranged.
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Discussion and Conclusion

F oresiry and environmenlal organizations. governmenls (bolh donor and recipient)
and nternational agencies have a responsibility to address an aspect of forestry
which bas been neglected, numely: the development of new supply sources of quality
timber in the tropics to offset préssure on the nataral forest and, inso doing, to contrib-
i o earbon sequestration and other benefils. Batablishment of new hardwaood planta-
ticms 1= one of the best methods fo aclueve this zoal.

Al present there are many polential irvestors and grovwers interested in producing qual-
ity hardwoods, like teak, but they are reluclml b do so beeause o a-lack of koowlcdge,
or hecause they do not wish to maintain their own assets locked within a growing
resonces nver long periods.

On the other hind, exaggerated expectations of the growth and fimancial returnys obtaio-
able from teak plantatons are enticing some investors, who have little knowledge of the
spcis, 10 part wilh substantial sums of money and establish new plantations, ofen ao
inappropriate sites. 1o the long fun such activities will act contrary to legitimate pro-
eramimes and will be detrimental to the expansion of quality hardwood production in
the Iropics.

A special support mechanism is requived o help investors identify reputable programmes
ancd cneourage them Lo make capital investmentin the eslablishment of nes hardseood
rasonrces. The Consortium Support Model is sech a machanism, which would provide
the backup information on how to: establish and manage teak and cther hardwoods 1o
the highest envirommeoial, social and silvicullural sltandards; sooree and identify long-
tenm financial backing; and provvide up-to-date forecasting on expected Onancial re-
turns. It would also seek novel methods of raising investment finds for interested grow-
ers throueh willing Minanciers and financial organizations. And it wonld ensare inde-
pendent cerlilication of the quality of growers’ lorest manugement, ind fabelling of
their products.

A new dpprosely W establishing high grude burdwoods is demanded in the Taee of past
tailures. It is no longer acceptiable to establish quality hardwood plaptaions inthe same
manner as other, less demanding species. The establishment of teak and other iop-grade
species necds (o be trealed as a scparate [orestry activily o much the same wiy as wine
growing is separated from other less demanding agriculural acrivities. A specialist
cadre of forester, qualified in the production of a top quality raw material, is also re-
quiref. ' '

The current proposal for TEAT 2000 presents an oppornity for investars and should
illay fours that g large-seale development af plantalions on commereial lines will in-
credse conipetition anoapst growers to the point of weakening fimber prices, Competi-
tion from alternative materials (including temperate hardwoods) are unlikely to offset
the demand [or high-grade wopical hardwoods. especially in the Tlighl ol increasing
domesfic demands. '

A Consorium Support Model will nol develop overnight. [t necds 1o be disewssed in an
Interpaticoal formum, which can meuld the concept infe a working reality. An associa-
tion of interested investors, growers, foresters, financiers, conservaiionists and indus-
lriulists, from o virely of buckymounds, including the inlemational donor community,
the developing conntries, ressarch and conservation organizations, intermaticnal aid
organizations and other appropriate bodies, would he an ideal way to prepare the ground-
work for a new deparlure in establishing industial hurdwood plantations,
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For this reason, TEAK 2000 has been published 1o obtaio as wide a spectrum of views
as possible on the concept and to obtain a list of interested individuals and ongamizs-
tioms who would be willing to become active pavticipants in translatng the concept into
a working reality. If sutficienl interest cxisls in the concept and sefficient finance is
made available, it is proposed to form an association entitled "TEAK 20007 to bring (he
interested groups mgether at a world conference on the subject. Such a conference
would be a spring-board tor aciion.

To refrergie; Lhe establishment of new tealt plantations 15 0ot meant o distract from
other activities of a forestry nature, including other plantations which ars being carried
ol in the tropics. Rather, it is intended to complement them and, in so doing, produce 3
halimced ouwpul of gaods and services from forests, woodlands and plantations as a
whole. The argument is: if any one uspeel of farestry development is neglected, other
aspecis suffer., ' -

Yo are invited o suballi yoor reactions in writing to.

Amazon Teak Foundation
attention: Mr R.C. van Koppen
Raadhuisstraat 46-50

Postbus 1307

1000 BH Amsterdam

The Metherlands
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This paper examines the potential of establishing sufficient areas of teak plantmtions to produce a significant
output of high-grade timber on a sustained basis, which inight also relieve pressure on natural forests and

. Phipdn caurtesy af the Foys) Satamic Gardens, Kew
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cantribute to the sequestration of carbon,

The excellent wood quaiity, versatility of end uses and relative ease of establishment of tezk indicate that it will
caontinue to be the most significant and widely used quality induserial plantation hardwood species in the trop-
ics. However, it is clear that teak plantations established in the past have fallen short of their potential for
producing economic, social and environmental benefits. A new approach is required for future programmes.

A Consorium Support Medel is proposed. Such a system would provide financial and technical support to
groups, or consertia, of teak growers. It would enable them to praduce more and better quality teak in a
sochlly and environmentally preferred manner. The intention of this paper is to elicit response to the Consor-

tium Support Model,

.. lIED’s_Forestry. and Land Use Programme

The Frogramme addresses needs for productivity, sustinabilicy and equity in forestry and land
use. [t5 research and capacity-strengthening work focuses at the natlnnal lavel in developing
countries. 1o invobves:

-

policy processes: supporting participation of multiple inwerests @ palicy analysis,
farmulation and monitoring

sustainability assessrnent of forest management and use

capacity developrment of governments, NGOs and communities for sustainable foresc
management _ :

the development and manitering of incentives for susminable forest managemant.
The Progrmime accasionally publishes materials by other insttudans and Individuals, in
the Interests of debate, “Teak 2000 is one such contribution.
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