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The author, Antoine V. Bassili, Industrial Development Offiocer
of the Agro-Indusiries Seotion (Industrial Opereticns Division) of UNIDO,
undertook a five day mission (from 12 to 17 April 1976) to Belise &t the
request of the Financial Development Corporation. His terms of referemce
were tot '

(s) assess the present situation of the secondary wood prooessing
industries in Belise;

(bv) identify possible new industries that oould be oreated;

(o) recommend the measures to be teken by the industry and the Delisean
authorities to assure this developaent,

Prasamt 8itustion

Belise's eoonomy was founded on its forest resources. The first
settlers extraoted logwood for use as a dye for textiles. At a later
stage, vhen demand for this product deoreased, exports of Honduren Mahogany
(Svietenisa Maorophylla) and Cedar (Oedersla spp.)  took over and

represanted the settleament's major eamer of foreign currency.

It is only in reoent years that the importance of forest produots
has decreased and that agriculture (and agro-based industries) are being
moouraged .. . '

The first eport oriented sawmill was established some 40 years

ago and since thm exports of logs have diminished being completely bammed
a fow years ago,

There exist in the country at the present moment seversl nn.nln,
some of which are export oriented and produce to all intents and purpos es
only i and Gedar (with some oooasional lots of Samta Maria) while
others, using more rudimentary squipaent, fell, saw and market secondary
species. The export oriented mill of the Belise Estate and Produce Oo.Ld,’
USes stead drivenbandsaws, while the smaller mills have diesel drivem
ociroular saws. Some of the mills also have diesel driven planers.
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The oountry's secondary wood prooessing industry is still at a
"mechanized oreftsmen" level. There are several oarpenters, joiners
and oabinet makers, each employing a few workers and having some basio
machines, but these, even by a stretoh of the imagination, ocannot bve ‘
called industries,

The Forestry Department has a small workshop in Belmopan
employing 17 persons and produoing various manufaotured wood produots
(wuch &s solid wood doors, crates for oranges snd soft drirks, furniture,
bee hives, etc.). It is equipped with four disparate industrial
woodworking machines (a 4 sided planer - diesel driven, a dowel produoing -
machine, a rip saw and a oopying lathe - electrically driven )o It
also has other oomplementary woodworking machines (small 17" band, resaw,
small thioknesser, small jointer, small table oiroular saw, eto.) These L
are all primarily manufactured for the "do~it-yourself" enthusiast and
are under-.po_wered and of too small & oapaoity for industrial produotion,

Kiln drying of wood is not existent at the present moment but
UMP/UNIDO are to supply a small kiln to the F'orestry Departmont'a
workshop for its own use and to procuce kiln dried lumber to the local
oraftsmen in Belize City.

At least two wood preservation oylinders exist in the oountry.
One belongs to the Forestry Depar-tment and is looaiad in their workshop
in Belmopan, while the other belonge to the Belize Hetate and Froluce Co.
Ltd. and is loocated in the Stan Creek distriot. None were operational
at the time of the visit.

Bolise possesees iood of excellent species, Honduran Mahogany and
Ceda:) as well as the Pines that grow mainly in the Maya Mountains are
world known prime species. Some of the "secondary” species (or to put
it more correctly "oommeroially less desirable species”) would have been
olassified prime species of their own right had there not been available
large quantities of the above mentioned three species,

. . st
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Wood is the traditional building material for housing., None of the
wood based panels are Oommonly usod at present anywhere near to the
extent that is common elsewhere. (This is partly due to the availability
on the looal market of good sawnwood - not kiln dried - at "oontrolled"
prioes).

One carpanter visited was using oarbide tipped tools, but he seems
to be the exception rather than the rule, He was sending his tools for
grinding to Miami and in spite of the trouble involved he thought this
worth while because of the better quality products obtained and the
longer tool 1ife. e author shares this opinion. Had other ocarpeters
been of the same opinion a ocarbide tipped tool maintemance servioe dentre oould
have been established locally to oater for all of them.

301id wood doors and furniture are normally clear varnished

(using spray guns), some panel furniture is voated with melamine inpregnated
foils of the "Formica" type.

Eessibilities for development .

As stated previously all Belise's exports of forest products at-
present are sawm lumber. This is graded to the US Nationnl Hardwood
Lumber AssociationWRules and exported in two categories: normel length
Planks 8 feet and up and shorts. The latter, whioh normally should
represent between 5 and 10 per oent of -the output of a well run sawmill,
is s0ld on the export market at around 50 per cent of the prioe of the
longer planks. These shorts range from 2tto 5'6",

Tw important factors help Belige in the development of its
seocondary woodworking industries: '

(s) The availability of high quality sawmwood, of highly desired
species,

() Its membership of the Carribean Common Market, since it
baefits not only from duty free acoess to that market dbut also, as a lesser
developed ammber, of some proteotion. Murthermore it must be realised
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that among the members only Belize and Guyana are endowed with rich

forest resocurces, all the other (iilarnd)manber states being importers

of primary wood produots and net importers of all foreat products -

both semi manufactured and manufactured. On the other hand the negative '
faotors whioh might impede this development to some extent are:

(1) The smallness of the 1ocal market. (The population of
Belise is only 123,300 and the per oapita GNP is estimated to be
US$ 650 as per 197: figures)., Industrial production should therefore
be oriented for export,

(i1) The lack of adequate Pcrs facilities and frequent and regular
shipping services to the Carribean and the lack of a oontainer service to
these ports.

)] 8, 8.

The author feels that since there arc at the present moment no .
seoondary wood processing industries in Belize, and since industrial
produotion and all the tasks related to it such as produot development,
production plaming, process and quality control, tool and machine
maintenance, industrial costiing etcis not practised in Belize at the
moment it would be preferable to attempt initially to export to the
Oarribes. countries and not to tie United States bcoause they accept
lower quality products and smaller seriées.

Another point whioh furiher mekes this su, ~estion necessary is
that kiln drying is at present not practised gw\dure in Beliza,
Manufactured wooden produots sold in the Carribean would be used in
olimater similar to those prevailing in Belize. Sawnwood that has not
been sufficiently dried to suit the equilibrium moisture content of
the wod for use in continental United States might still be suitable
for use in the Carribean.

Onoe the know how for mﬁu production has been adquired the
local producers will be able to enter the United States narket with
sreater oonfidemoe of sucocess,
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The above suggestions are made for industries whioh will be
established and operated by oitizens of Belize or of other Carribean
oountries. It goes without saying that in the ocase of export oriented

Joint ventures where the foreign partner brings both the know how and
the market, the above does not apply.

Possible Industries which oould be cstablished

Secondary wood processing indusiries could be classified in ,
the following asocending order of sophistication

= wooden orates and pallets for paolaging and/or agrioultural purposes
(and their elememts);

~ mouldings and parquet flooring;
~ prefabricated wooden housing elements, precut elements and timber -
trusses. (This presupposes the obtaiasest of sound designs whioh
not only take into account loocal building codes and living habits but
also that the designs are done by specialized timber engineers, for .
"under-designed" elements will fail, leading to oconsumer resistanoce,
vhile "over-designed" el ements price themsclves out of the market sinoce
they oontain tco much raw material, In faoct, not only are they oostly,
but they are also wasteful),
= Oretes for eoft drinks and beor
= sochool furniture; *
= 80lid wood and louvered doors and windows}
- offioe and kitohen furniture;
- mniscellaneous wooden produots: bowls, toys, eto;
= hotel and oontract furniture;
= residential fumiture;
= . glued laminated timber beams (th:ll product needs precise drying
serious quality oontrol and lmowledge of glue technology).

The pros and oons of each product are briefly discussed hereunder.
(This is but an identification of possibilities and complete marketing
studies and techno-economic feasibility studies should be prepared for
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each potential product before an investment decision is made,)

Wooden orates and pallets

(For types, produotion methods and economies of scale see UNIDO
publication "Wood as a packaging material for developing oountries" (1).

Pros:

~ Very low investment, low level of technology, highly labour intesive,
quality and dimensional precisions not very important,

Cons 3
= Market in Belime limited because of small agricultural sector reeding

orates. lNo market for ja.lets. Bully and of low value, oomoqumtly
do not stand high freight ohargeu.

Meddings and Parquet Flooring

Mouldings are presently being manufactured bty at least ono
entrepreneur using air dried Mihogany and Oedar. There is no loocal
manufacture of parquet flooring.

Pros:

= Relatively low investment, lov level of toohnolog, potential export
market for mouldings if quantities produoed are big enough., The
market for parquet has to be determined (through a market survey).

Consy

= Requires well maintained machinee and gcod tool maintenanoce.

ioat oden Hous Hooden Hous ts 1ud

Irusse,

Wood is the building material used for dwellings (both rural and
urban). Wooden houses are now built "1 site" by the skilled craftsmen.
Although labour costs are low, faotory production of elements for these

N
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houses would assure standard (and probably higher) quality,lower ocosts
(sinoe through lmowledge of wood technology and timber engineering less
timber would be used and some of the oommeroially less desired species oould
also be used). It ig imperative before suoh a plant starts produotion that
the designs be obtained from a qualified timber engineer and that design
and ercction manuals be prepared. A sample of such instruotions for high
oost housing is given in the UNIDO publioation '"Prefabrioated Wooden
Houses" (2). The report of a UNIDO meeting 1969 (3) is also relevant.

Pros;

= GQood local market. Possibilities for utilization of less deeired
species and short lengths (whioh are exported at a far lower price),

Very low oapital invostment needed. Labour intensive, yet trained

labour available locally. HNventual possibility of export of oertain
oomponents. Local marketing ohannels already exist (contractors in each
major town)., A wide range of designs oan be obtained with modular elenents.

Cons s

- Need to obtain designs prepared by a competent timber engineer if
full use of lesser desired species and/or short lengths is to be mede.
Transport and ecection arrangementis have to be made and adhered to,

Promotion campaign needed to launch the produot, Shipping might be a
problem for export,

-

gm! for soft drgng and beer.

For desoription of produotion method, economies of soales, eto,

see UNIDO publication "Wood as a packaging material for developing
oountries® (1),

Eross

= A relatively large and secure local merket exists, Mull use oan be
made of very short pieces. Labour intensive methods oan be used for

assembly. Possiblity of exporting elements (and even nailel oretes)
might exist for the Carribean area.




Cons ¢

= Preoision of oomponents has to he high. A reeson~ble amount of
maohining is needed, but this can be done on simple machines. lhrket

might oollapse if it becomes large enough to justify the produotion of
plastic orates,

Sohool Purniture

This is the most oommon stepping stone from craft to incustrial
produotion in developing oountries because the quality of the produot need
not be high, the looal market is captive, its size oan be planned (from
budget figures) and in many developing ocountries it is the only type of
furniture needed that oalls for large enough series to warrant industrial
produotion,

Pros:

~ Steady oaptive market. Short length timber ocan be used. Low level of
t echnology. Relatively labour intensive methods oan be used ( specially
for assembling)., Possibility of export to ¢ther Carribean countries.
Relatively high value added.

Cons ¢

- Need for produotion planning, process and quality oontrol to assure
interchangeable parts and large serial produotior;. Mechanization of machining
necessary. Designs have to be developed for shipping in "moocked down"

state if exports are to be anvisaged, Yood must be perfeotly air dry
(preferably kiln dried)., Industrial oosting must be used because of large
serial produotion.

Solid wood and louvered doors and windows

Markets for these produots exist in all developing countries..
Belize has the added advantage that it has exvellent species for these

produots (Mahogany and Cedar). Exports must be envisaged. The looal
market is too small for industrial produotion,
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- DBwellent species available. Mull use oan be made of short lengths.
Investment in equipment need not be large. Considerable value added.
Export merkets exist in the Carribean (and, at a later stage when series
oan be enlarged, quality and productivity improved, to the United States),

Congs

- 8erious quality ocontrol is necessary. Problems of shipping to overseas
markets have to be solved., Wood must at least be perfeotly air dry
(preferably kiln dried). Tool and machine maintenance important for
industrial production. Need to introduoco market research , product
development, new designs, production plenning, process and quality oontrol
and industrial costing. Need to create now marketing ohannels (asinoe °
importers of lumber from Belize in the Carribean are in fact selling to
similar producers in their own ocountry and are not qualified to sell to
end users and contreotors),

[ oous wooden products: bowls, to [

(Carvings are not included since thrse are normally produced
only by orafismen),.

Pros:

= Utiliszation of very short pieces (can even be considered as utilisation
of residues) with a oorresponding high value added. Small sapacity and
suall sised machines oan be used, Relatively labour intensive. Suitable
produots for sale to local tourists and overseas (if quality is high).
Appropriate hardwood species available.

Oonss

- High quality needed for export market, Relatively low value of output,
Prodlem of paokaging for export has to be studied. Tool and machine
maintenance important. Important to use perfectly dry wood (prefersbly
kiln dried),
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Office and kitohen furniture,
M

This is already = more sophistioated produot than school furniture.
In spite of the availobility of excellent woods, the local market is too
smell for industrial production and export, even to the Carribean, and calls
for in-depth market surveys. Dimamsional accuracy is important for
intorchangeable parts neeled for knocked down shipment. This calls for
higher investnant costs in machines and relatively capital intensive
production methods as well as high skills in machine setting and tool
maintenance. Many inputs other than the looelly available wood (e.g.
melamine impregnated '"Formica" sheets, hardware, fittings, surface
finishing material, eto.) have 1o be imported., Designs for the vhole
range of produots have to be purchased from well known designers,
Marketing ohannels havo to bo developed. Not recommended for Belize at
this stage of its industrial development,

Hotel and oontraot furniture

This product is of an even hig_her degrec of sophistiocation than
the office and kitohen furniture,

Not rocommended for Belize for its immediate plans for the
development of its seoondary wood proocessing industries,

It should nevertheloss be seriously oonsiq.ored at a later stage
because of the large existing market in the Carribean (the looal market
is too small and is likely to remain 80),

Ruidgtial Murniture

Industrial production of this type of produot should not be
awvisaged at this stago of Belize's development. Novertheless high
quality fumniture oculd (and should) be produced both for the small
loocal market as well as for exporis using the traditional oraft methods
used until now. Although the demand mey be developed, sorios are likely
to remain small and industrial production of high quality furniture oalls

for oonsiderable investments,




“Glyed lgningted timber oonstryotions

The problems of design and quality control preoclude ths introduotion
. of this industry in Beligze for the near future, Furthermcre, this product
is normally manufactured from pines or oth:r oonifers. Belise's primary
. wood processing industry does not yet produce large volumes of oonifsrous
woods tc justify the establishment of this industry,

This produot should not be envisaged at this stage.

Prchlems thet have to be solved to sssyre s speedy and scund development

] wood L) indust

1. Avpilebility of wood

As is ocommonly the case in wood exporting countries, the lccal markst
plays seoond fiddle to the export market. In the cass of Belise this
is aggravated by the faot that when sawmillers sell their product
on the local market they have to sell at Government controlled prioes .
which are well below what they can obtain on the world market. (Some

sawnillers claim that these imposed prices are below their production

i ?‘:ﬁ-&;@ﬁ‘w i

costs). Consequently, all are reluctant to sell on the local market,
resulting in starving the existing oarpenters and joiners of their
reav material needs.

Unless this is romedied and sawn wood of the required species, grade

and specification is made available at short notice and in the required

. quantities (even at prices éll above ¥he present oontrol price, yst

’ somevhat lower than the export prioce) it can be stated that the
ssoondary wood processing industries will not develop in Belize as fast
as they could and should. Assurances have to be given by the authorities
thet all the wood raw material needed by the new industry will be made
available by local sawmillers (even at prices higher than the present
oontrol figures) before potential entreprsneurs will invest in squipment.

This is a gine gua non condition.
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3.

Export oriented industrics have to be assured that regular (even
frequent) low cost shipping is available to 1ift their products.
Manuactured wood products are bulky, yet unless properly paokaged
and handled they tend to be damaged and broken during handling and
tzinlport. Shipments of oomponents (for box shooks and furniture

for example) are alzo lisble to pilfrage.

Belite City doee not yet have a wharf {.on w.ove rcnat roiag ships can

'loa.d. This incregqgeg handling cogts and the risk -of .danage,..breakage.

and pilfrage. e e e e e e e

The -‘eéondary wood processing industry - specially the furnfturs and
furniture component industries - of many developing countries has
benefitted from the introduction of regular container servioe- to
their ports for it has allowed for a reduction of cost of cmting and
packing the products and reduced pilfrage and breakage. The same
applies to Belige, and it is to be hoped that, together with the
improvement of port faoilities, consideration will be given to the
introduction of a container servioe to the Carribean ports. (Mring
his four day stay in the country, the author did not ha.ve the time
to go into this matter more deeply),

ng 1ax on all wood products

The author tas informed that there exists a five per oent ad valorem
export tax levied on the export of all wooden products. He feels

that this tax might impede the development of secondary wood processing
industries since, while it provides equal treatment of producers in
the region with respect to cost of wood raw materials, labour and all

other inputs have to be 5 per cent lower since the tax is levied on
the FOB value of the goods exported not on the cost of the wood rav
material only. He suggests that, in the initial stages at- least, this
tax be abolished to promote exports of manufaotured wooden produots,
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4, m;hbiptx of kilp dried timber

54

6.

No kilns are at present in operation in Belige. UNDP/UNIDO is to provide
the Woodworking Shop of the Forestry Department (located in Belmopan)
with a small kiln to be used for pilot and demonstration purposes, Its
excess capaoity (over and above the Workshob's needs) will not be
sufficient for any industrial production on a sustained scale, and it
is reoommended that all export oriented secondary wood proceesing
industries that will be established be provided with their own kilns,

Basio information on typsos of kilns and criteria for their selection
are given in Appendix 1.

Availability of gualified labour

The introduction of induetrial produotion of manufactured wooden
produots calls for the introduction of new skills in fields such as:
machine and tool maintonanoe, kiln operation, production planning,
quality oontrol (over and above the basic existing skills of carpenter,
joiner, uphollterei'; B;ﬁziér; etc. that alréadybexiut). Conii‘&en-tninoh“
should be given in studying each new project that the key personnel be
trained in these fields bofore the plant produces for export.

ection of ropriate woodworking equipment d machines

The author has secn in doveloping countries in too many cases of

use of totally inadequate machines not to feel that he has to stress
this point in his report. Two axtremes oocur: (a) whare the decision of
seleotion has been laoft to tho equipment supplier who has sold machines
that are too sophisticated for the country's state of development and
neods and could have been roplaced by more labour intensive methods

at lower investment and production costs; and (b) where the deoision
was taken locally with insufficient knowledge of this highly technical
subjeot, and it was aimed at obtaining as large a range of machines

as possible within the limitod funds available, In that case the machines
purchased tend to be undarpowered, too small and gcnorally speaking not

suited for industrial (as compared to oraft) production. A good example
of this case is tha workshop of the forestry departmint in Belmopan
where only 4 machines are suitable for industrial predation,
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- The author strongly recommends that img;rtig expert advice be
sought before investing in woodworking maohines, For ma jor investments
this could be obtained as a short-term UNDP financed project to be
executed by UNIDO (even through seconding a specialist from its staff).
For mmall investments (of individual maohines), advioe can be obtained
from UNIDO by oorrespondance with the author (UNIDO has acquired
expariance in this field having convened in 1973 a technical meeting on
this very subject for which over 30 studies were proparad on specifio
types of equipment - list of docwients i. the e ort 0. thic neeting (4)
aud of the worishop U.IDO coavened in 1975 (5). '

Availgbilitx of the normgl indgstrial infraltﬂctgze

It is assumed that when the industrial park in Ladyville would have -been
completed these (water, power, roads, buildings, ato.) would be readily
available to any new industrial undertaking.

e00n wood procossing industrics to be establi
Bolige
Taking into account the abova oonsidarations, the author recommends
to the Development Finance Corporation thnt sarious considerestion be given

to establish tho following three aeoondary wood processing industries
in Belise: v e e aromn . oo e e

= & plant tc produce molid wooden doors and louvercd doors and
windows;

- 8 plmt to pro#uce school furnitur: and oratas for soft drinks and
beer;

- & plant to produce prefabricated modular wooden housing elemonts,

Thoe following is a synopsis of thc available basic information and
identifies the moasures that will have to ba takan bofore implementing
eaok: p*ojcct:
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id wooden doors and louverad doors and window

Markot: Initially the Corriboan, oventually also xport
to the USA.

Wood Species: Mahogany and £:dar

Capacity: Would have to be detormined in the light of a market survey
of the ragion but should be large snough to fully utilise
the short longth lumber now being cexported,

Bocommended technology: As labour intonsivo as possible but oomponents

mst bo machine finishad to assurc interchangoablo parts.
Some basic information is to be found in referancs Nos.
6 to 12,

Designs: Tho market survsy should identify the dosigns marketabla in
the area.

&;n;m methods: Strappad o light, non returnable pellets with- protection
bateon doors to provent chafing. Special carc must be taken tc
protoct cornors.

Preliminapy studios: If a largs oxport oricnted industry is to be established
a completoe techno-economic foasibility study must be carried

out by a spoecialized firm of consulting engineors. Draft terms
of refercnce for such a study are given ir Appoendix 2.

(It oould be carricd out by UNDP/UNIDO if the nocoseary funds
- about US§50,000 ~ @en Be secured.

i £ school furniture and Bi crates for drinks and beer

Mppketi Carribean - including local markot

Wood spocios: (A) Looal softwoods and hardwoods
(B) Pine outside, socoondary hardwoods for inner grid.

Sapacity: Would have to be dutermined by intorviawing (1) education
authorities in the various countries and (8) loading bottlers
in the area to bc covored.

Becommendod .tichnolou: As labour iatensive as possibla but components

have to be machine finishod to assure thoir intorchangeability,
Basio information on thass produots can be found in roferenco : °z. 1, 4,
S 6, T, 11, 12, 13.



Designs: Standard designs supplied by (A) the education authorities, and
(B) the bottlors.

Shipping mothods: (A) Shipped knooked down for local assembly;

(B) eithor completaly nailed or sold in sets of shooks for nailing
at destination. In that case they havc to be strongly bound
by metal bands to proventpplfragze. '

Emipmont nceded: For (B) Ci.cular saw(s), radial cut-off saw(s), spindlo
moulder(e), multiple blade table saw, horizontal boring machine,
spraying guns, silk scraonfor embossing of publicity and -
trad> marks, tool room oquipment to maintain thesc tools. Kiln
drying not imporative but wood must be well air dried. For
(4) the following oxtra oquipment may be nocded: router(s),
dove-tailing machino, horizontal belt sander, bandaaw(s), kiln.

Prelimipary studiog: Those could bas carriod out by the voodworking expert
to be provided by UNIIC to the Woodworking Shop of the Foraitry
Department in Belmopan,

1.1

smocuetdor of preicw de el ot o Mewsing olewe o (o0 $iusses)

Markot: Initially local, but oxports to tho Carribean oountries should be
onvisaged at an early stag:. '

Wood 98! Pine and/or oommercially lossor desirable hardwvoods,

fapacity:Initially it would bo smell - oven vory small - and would &rov
depending on market absorption oapacity.

Bocommondod tochnology: As labour intonsive as possible, using machines

B to saw and plan"émth-: lumbor.w Nailing by“hs;nd. o

Some basic information oan ba found in reforonce Nos: 2, 3,5
6, 7y 12, 14, 15. ;

esigne: In ordor to ontor the market sound designs, basad on types of
dwellings common to ths Carribean yot designed on sound timber
engineering practices would have to b: obtai cd., An arcction ma.mn:l
should s2lso b> supplied. Such designe chould cover ths whole know-
how of production: tho g-oupingof mixed spaciss, corract design
detailing, correct arcction pi'oceduree, etc. Such work should not
ba carriad out by any civil ongincor or architect but by o
professionally traincd timbor enginaer,
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m:Eent noeded: A list of equipmont needed and a proposed plant lay-
out for suoh a plant is given in Appendix 3. It is taken from

& report prepared by TRADA (The Timber Research and Davalopment
Assooiation in tiL: United Kingdom) for UNIDC, as part of UNDP
financed technical assistance to Laos,

Whereas no technical assistance is likely to bo needad for the
start up of production and orcction, the author wishes to stroes once
again the need to obtain sound designs if this product is to be acoepted
on the region's market.

Over and above the recommendations made abovs under the various
headings of this raport, the author ishas to make the following genaral
reoommendations which he foels would assist the development of this
whole sector of Belize's aconomy.

gssed tp the Forestry Department (and to the Government in
gencral)s
1. A serious effort should be mada to promote the country's
oommercially loss desirable specics through (a) reduction of
stumpage f208 on them and (b) their inclusion as desired species
in all government tenders. Theso measures will encourage demand
and oblige sawmillers to keap them on stock, thus facilitating
thoir oventual usc by othor potential end users. (At present, oven
if they want to usc thase species, they cannot do so because
they are not being folled - for lack of demand - leading to

& vioious circle),

2. A ban on exports of logs is enforced. This is a sound measure
tc dmsur: local procossing, but it must b2 realiged that a small
Proportion of .pacler quality logs (of a far higher quality than
sav logs) is baing vastad by converting them to lu.bew. The
author guessos that such logs, unprocessed, would fetch more on
the export market than if tho lumbor obtained from them were to
be exportaed. Conscquently, he recommends that consideration be
given to allowing exports of logs providad that they fatoh a prioe
to be dotermined (whioh shculd be indexad to the prica of selaot
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grade lu.be:x and that they pay an export fae large .anough to . ..
discourege tha export of all but the highest quality logs unprocessod,
(The caloulation of this foo #ill have to ba based on local sawing
costs, export prices, and cost of logs ex—sawmill.)

B, Addrosged to_the Figanco Dovalopmant Corporation !

1,Pre-foasibility studies should be prapared by the Investment
Promotion Unit to have thesa awailable for use in discussions with
potential invastors. The author is of the opinion that the soundest
industrics could bo cstablished if they were to bs intograted into
oxisting sawmill op:ratione since raw meatorials will be assuraed and over-
head oosts raduced to a minium. Failing thot, h2 feels that the existing
small carpenters and joincrs would not have the antraproncurial epirit -

to enter into those oxport oriented venturcs successfully; and it is

up to the FDC to intorest other sntreproncurs, local or fereign.

2.8tatistioal and marketing information cn the construotion of residential
dwellings in the Carribean (flocr arsa, comts, location, etc.) should
be compilad both for the possible production of selid wood doors and
of prafabricated housing components.

J.Information on the yearly valuc of school furniture purchased by the
education authoritics in tho Carribcan countrius should be compiled as
well as -~ if possible - the designs of such furniture, the sisge of sories
and the cost of tho various itoms. |

.00 butinenn

5.0 0 wrpms

During his visit to the Forestry Dopartment in Belmopan, tha author
ms able to discuss with ', S, Flowors, Conservator of Forests, and
Wr. E.D. Bradley, Prinoipal Forestry Officor, Forastry Department, the
Dapartmont's prioritios and ‘bjectives for the SIS project "Forest Industry
Development" (IS/BZE/75/007) vhioh UIDP racently approved, and clarified
matters ralating to tha purchase of aquipment, It was agread that UNIDO
should purchase a smell semi-automatic kiln with metal oonstruction.
) . The points diacusﬁad were then communicatod to

Mr, Greham, Chiof Planning Officer, =nd rs. Y.S. Hyde of tho samo Dopartnent,
to keep them informed,

Criteria for the seleotion of kilns are given in Appendix 1.
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APPENDIX 1
RMATION ON CRITERIA
FOR THE SELECTION
OF

TIMBER DRYING KILNS

introduction
There is no point to stress here the importance of Kiln drying
timber before its manufacture into secondary wood products,

Timber is a naturally ocouring material which absorbs moisture in
its celle up to the point where a level of moisture is attained and
maintained in equilibrium with the ambient atmosphe: 0 moisture content.
This is called the "Equilibrium Moisture Content" (FMC). Sawnwood can
be dried to the EMC of ambient air in the open (air-drying). This
takes time, but can be achieved w th no de-grade if care is taken in
stacking, etc. Airdrying cannot be used if the wood is to be dried to
a moigture oontent lower than the EMC (as for example dryins wood for
use in temperate olimates and/er in oentrally heated or air corditioned
premises). In that oase artificial (Kiln) drying has to be used.

MQg of Kilng gvailable

Several types of Kilns are available., These are descoribed hereunder,
and the pros and ocone of eaoh type are indicated (as they relate to
conditions in Beligze).

Ire—dryers:

These oonsist of ventilators blowing air through the stack. The
rate of drying is faster than air-drying but wood oan only dry to the
ENC corresponding to the ambient air, Because of this and the high cost
of power in Belize they are not suitable for Belize.




"Dutch" Hot Air Chambers:

Tk ®e are well insuiated rooms with a good sealing against air
leaks at all openings. The air inside is heated by hot water. The
heating elements being at the bottom of the Kiln. Air circulation is
by natural convection, Drying rate is slower than in the conventional
(foroed ventilation) Kilns, It is tlaimed that mixed species and/or
mixed thioknesses can be dried concurrently, Although they are
becoming increasingly popular in Eurove, not enough experience on their.
use in developing countries exists to enable the author to recommend
their use in Belize.

Conventional hot air Kilnss

These consigt of a chamber in which the wood pile is placed and hot
air (at pre-determined ¢n controlled relative kdnidity and temperature)
is ciroulated. The parameters of the air is changed as drying proceeds,
The following points should be considered:

Construction of the chambers This is either masonry or pre-fabricated,
insulated’ metal elements. In the case of Belize the poseibility of
building masonry charbers was to be preferred (because not only of
comparative costs but also becausze of the increased cost in foreign
exchange of the prefabricated Kilns). In no case should the chambers
be built to the designs that have not been obtained from the Kiln
suppliers. Special attention should be paid to assume good insulation
and to cover problems of condensation of extractives on the walls and
door on the chamber,

The doors could be produced trcally in Belize, but here again the
detailed drawing would have to be obtaineds Tnsuiatién and sealing
is most important, It is nevertheless recomi:enied to purchase at least
one such door from the Kiln manufacturers, It oould then be oopied
locally for the other ohambers.,
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Air cirgulation fans, Those should be supplied by the equipment
manwlacturer,

Heating system. Two possibilities exists heating by steam - this is
the most common - and by hot oil. In the former case a seoond-hand
boiler could perhaps be purchased locelly, again reducing foreign
exchange requirements, The boiler purchased should have excess capacity
in case the battery of Kilns is to be expanded, Heating by steam has
the added advantage that there is no need for humidifiers.

The most appropriate system for loading the Kiln, under conditions in
Belize would be trolleys running on rails »ith a transfer line to enable
piles to be moved not only in and out of the Kilns but also laterally.,

The gontrol system best suited to Belize would be a semi-automatio one
with recording of tmperatures of wet and dry bulbe (henoe the relative
humidity of the air). These recorderswould have paper sheets, changed
every day, recurding the temperatures dontinually.

Condensation type Kilngs

These have become increasingly popular, both in developed as well
as developing countries, for small capacity Kilns. Their ‘advantages
over the conventional Kilns is that they do away with the nced for a boiler
and the corresponding licences and maintenance probleme, These operate
on the dchumidification of the air by oooling in industrial sized air
oonditioﬁers. ‘Maintenance of thcse involves no skills vhich are not -
known in Belize.

The construction of the room, the loading mechanism and thecontrol
system is identical to the conventional hot air Kilns. Insulation of the
walls of the chambers should be as good, if not better tﬁan that of the
oonventional chambers,

The final decision as to which type to purchase deopends to a large
extent on the cost of power, and the investment and operating cost of

both types should be carefully compared.
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Drarft

Tarms of reference for thL. techno-economic _easibi-

lity study and evaluation of bids for a solid vood

and louvered door and windov factory to be established
in Beli-e

IIITRODUCTION

A e am e w o

The United iTations Industrial Development Organi-ation is to
provide the Government of Beli-e (namely the Finanoe and Development
Corporation) with teohnical assistance in the form of a complete
techno-economic feasibility study for a plant to produce solid wood
end louvered doors and windows (meinly for export) and the subsequent
evaluation of offers of equipment for this plant.

The projeot is to be implemented in two phases, using the sgervices
of a firm of consulting engineer:s speciali-ed in such work, referred
to hereafter as the "Contraotor",

IUTIZS OF THE  CONTRACTOR

Phase I: (Teohno-economic feasibility study)

The proposed techno-eoonomic feasibility study is to cover the following

main topios:

= assesement of the raw material situation with resnect to location,
quantity, quality, specification, ocost:

= assessment of the existing and potential demand both in Belire as
well as for export tc the members of the Carribean commen market
initially, and the United States subsequently,for all types of
solid and louvered wood doors and windows;

- assessment of the existing designs for such doors and windows, and,
if necessary their modifioation, or the development of nev designs
to suit the characteristics of local hardwood species, the technioal
specifications imposed by the users on certain potential markets,
or by the prcduction process envisaged:

= elaboration of a speocifio proposal for the establishment of a
plant to produce various types of solid wooden and louvered doors
and windows, mainly for export.

In particuler he will undertake the following tasks:

‘b

‘v




A. Row _materiul survey

1) Study the long-term availability of the better known looal hard-
. woous suitable for the production of solid ai.l louvered wooden
doors and windows in the required specifioations and qualities at
various potential locations,

2) Make a comparative study of the propertirs of the lesser used
species of harduoods c:isting in Beli-e to determine which, if
any, of these could be used instead of thosze presently commomly
used, and for what purpose. |

3) leke a oomparutive study of the prices and various speoies for
various locations and speoifications.

B. Market survey

1@ Bt &

1) Assess the looal demand for solid and louvered wooden doors and
uindows produced on an industrial soale, and identify the major
oentres of consumption in the Carribean Common Market.

2) Foreoast the growth potential for suoh doors in this market
and assess the prioe clasticity for this produot.

3) Compile informatior on present prioes for solid and louvered
wooden doors and windows produced presently on & craft basis,

4) Study the existing designs of solid wooden and louvered doors and
windows and determine their suitability for industirial production;
making the neocessary modifioctions.

5) Carry out similar market surveys, as enumerated in points 1 to 4 above
above to assess the markots for solid wooden doors in the
United States,

6) In addition to the above, oompile information on tariffsand tariff
barriers affeoting the potential export of solid wooden doors
from Beli-e to the United States.

7) 3imilarly, compile informatior >n shipping regulations and freight
rates for this products for shipment to the various islands of the
Carribean Common Market and the United Stutes and on frequency of
service to the potential markets.




8) Prumerate the local oustoms in specifying solid and louvered
wooden doors and windows in oonstruotion, and make a comparative
table of the main parameters of these ctandards,

Produot development

Based on the rair material und market surveys, and on the assessment
of the suitability of the available designs ,the contractor may have
to undertake the following task:

1, Design & range of solid and louvered wood doors and windows of
various types (suitable for the markets identified above) which
oould be produced industrially in Beli-e in the rlant he will
reoommend in the feasibility study he will prepare.

Supervise the production in Deli-e of prototypes of these doors
and their eventual testing in a research leboratory if this proves
to be neoessary, (The cost of production of vrototypes and testing
ghall not be inoluded in the contract of the contractor with

UNIDO but shall be borne by the authorities of Beli-a)

5. Prepare detailed dravings, outting lists and specifioations
for all the products designed,

. -

D. Techno-eceonomic feasibility study

- - . - v

Based on the information compiled in the raw material and merket
surveye and on the product development work carried out, the Contractor
shall prepare a complete techno=-economic feasibility study for a
plant to produce industrially solid and louvered wooden doors and
windows mainly for erport. In this study he shall:

1, Recommend, based on the market survey, the oapaoity of the proposed
plant; and based on the market and raw material surveys, its
location.

Recommend, based on the market survey and product davelopment work
the produot range and specifioations of the doors and windows to
be ooificta.ed,

In selecting the site for the proposed plant, the Contraotor shall
take into acoount the following factors: (a) location with respect
to raw material supplies and markets (both present and future),

and to the availability of skilled carvers if carved solid wooden
doors are to be produced,




4.

5e

6.
T.

9.

10.

11.

(b) cost of land

(o) area required

(¢) existing infrastruoture (.oads, power, watei, sewers, eto.)
(e) oost of fuel, power and water

(£) labour market (both quantitative and qualitative assessment)
(8) Township facilitias,

Draw up the technical specifications of the equipment needed,(This
should be detailed enough to serve as a busis for a call for tenders,)

Define the oharacteristice of the buildings required (area, height
of oceilings, floor loading, etc.).

Prepare a plant layout for the overall dispositions and equipment,

Evaluate the manpower requirements, and, based on the skills available,
draw up a training programme for key personnel,

Estimate the oapital requirements (both in local and in foreign
currencies) for the proposed plant,

On the basis of the above, determine the projeot's profitability
and its impact on the national eoonomy. ‘

Undertake a simple sensitivity analysis for suoh parameters as:
cost of equipment, interest rate, cost of raw materials, cost
of lubour, selling price.

Recommend the measures that will have to be taken by the management of
the plant to bo erected, the Finance Development Corporation, the
Forestry Department, other local bodics, the Government as well as
eventually by the international organi-ations to ensure the speedy
izplene~tation of the projeot,
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Phase II: (Evaluation of offers)

A,

FMeld work in il_e;lire

—-——

1, Obtain information from the o'mers of the proposed plant, the

Finance Development Corporation,and other intarested parties on ‘
any modifications that they have deoided to introduce to the

7]
proposal mads by the Contractor in Phase I,

2, Mest with the civil engineer, architect znd Contractor retained
for the projeot to clarify all details and disouss all points,

3. Make a preliminary asscssment of the offers received and disouss it
with the interested parties listed under 1 above, indicating to
them the methodology which he (the Contraotor) proposes to ulé,
and identify those offers which need clarification and/or
oompletion,

Hork done at the Contractor's Head Office

1. Approach those bidders who have submitted incomplete and/or unclear : )
offers and obtain all the necessary information.

2, Make an in-depth study of the offers received for each piece of
equipment and/or each line and/or each turnkey proposal (if appropriate) ;
indicating the teohnical advantages and disadvantagus of each

machine soleoted as they rulate to.oonditions in Belive and Justify
his ochoioce,

3. 8elect for each machine the appropriate accessories and spare parts
whioh sust be purchased,

4, Update the feasibility study preparvd in Phase I of the ocontract to
oonform to the actual oosts and labor requirements of the plant
that will actually be erected.
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111, PROPOSED IMPLEMENTATION

Phese I:

e om o mme aw

The Contraotor is to delegate a team of qualified specialists to
Beli-e within one month of the submission of the contract for
signature by UNIDO for the implementation of Phase I,

This team will comprise (but not be limited to) specialisidn the

following fields: wood teohnology, teuting of joinery produots,

produotion of solid and louvered wood doors and windows, marketing

of these doors and windows, industrial engincering, economios.

The team leader and key members of tha team shall visit UNIDO in

Vienna on their way to and from Beli-c for briefing and exchange

of views, >

The draft roport of i"hase I is to be submitted to UNIDO in five oopies
in -Englilh within si: weeks of the return of the team from Belire,
Thirty copies of the final report of Taiase I, in English, are to
be submitted to UI'IDO within one month of rcceipt of UNIDO's comments
on the dreft report,

Phase IT

After its submission the report on Phase I and ‘ts study by the
interested parties in Beli-e they mey deoide to prooeed with the
implomentation of the projeot. In that case they will issue a oall
for tonders to supply the equipment for the proposed plant, This oould
either oall for supply on o turnkey basis, for the whole plant, or
ocrtain lines, or through purchasing individual machines - or a
oombination of both alternatives. '

In its oontract with the Contractor UIIDO reserves the right to
implement only Phuse I. It shall notify the Contractor within a

ma:imum of three months of its intention, or not, to proceed with the
implementation of Phase II, and if so indiocate a tontative date for the
start of the field work.

. .
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In cese Phase IT is implemented, the Contractor shall make available
at the dateset by UNIDO a team comrising specialists in the production
of 8o0lid and louvered wood doors and windows, mechanical and electrical
engineering and proourcment to evaluate the bids recaived,

The teanm leader, und koy members of the team chall visit UNIDO on 7
their way to and from Beli:c for briefing and e:change of views within
two weeks of the date set by UNIDO.

They shall submit a draft reporty in five ocopies. in Inglish,
within six weeks of their return from Belire, and a final report, in
fifteen copies in Inglish ,within two weooks of reoeipt of UNIDO'e comments,

IV. BACKGROUID _INFORMATION

Note: The text hercunder will have to be oxpanded by the Finance
Dsvelopment Corporation (vy including statistical data on production
‘and exports of sawn lumber, etc.) before it oan be used in the oontract
with the Oontractor.

Beli-e has over ..... million acres of hardvood forests and
seseee BOres of pine forests.

The vast mejority of its primery vood processing industries
produoe Mahogany cond Cedar sawnwocd. .

Seoondary wood processing industries are, to all intents and
purposes, still =t the craft stag..

The Govermnent of Beli-e has requested UNDP/UNIDO assistance
for the development of its ssoondary wood processing industries. One
field in whioh apsistanoe is to be g€lven is for the preparation of
this study for looal production of solid and louveored wood doors and
windows for export, '
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WPPEMDIX 3

D .

Plant lzyout and equipment for ths production
modular prefabricated wooen housing elements -

A suggested layout for a fuctory to produce the oomponents for the
1 building system is shown in Fig.l. The machines are drawn with
distinguishing types of line to show three degrees of sophistication
which might become three stages of development if a factory starts with
the simplest equipment and acquires the more advanced machinery later.

Stage 1
The minimal set of equipment comprises

1, Radial arm oross-cut saw with pivoting arm and 360° saw
carriage rotation, 14" bl.de (US%1000 approx., floor space
6! x 316"),

2. Portable 3/4" drill and drill stand (US$ 125 approx).

L e :-,'_ et e .
e
2=

The above list of equipmer* assumes thit timber is obtained roddy
planed to sire and the area shoun for the stage J maohine is available
for stacking this timber prior to cross-outting.

Stage 2

The tollowing general vcodwoiking itoms oould t: added for oonvenient
produotion of low=volume parts whioh oannot be made with the Stage 1
machines or would interfere with their high-volume operations. Examples
are ripping standard boards to smaller widths, making oooasional joinery

items when there is a shortage .. interruption in normal deliveries, and

making oomponents for panel variants requiring 2 small amount of non
standard mechining.

1/ Based on information oontained in a report by TRADA (Timber Research
and Development assooiation) Hughenden Valley, High Wyoombe, Great
Britaim for UNIDO as part of a oontract to provide desigrs and erection
superviaion for . technioal assistance projeot carried out for UNIDO
in & developing oountry.

R T




1, Combined surface pluner and thioknesser,
oapaoity 30" :z 9" (US$4,500, floor space 7! = 6 1),

2. Dimension/rip benoh. For cheapncss, a simple machine oould )
be obtained and would be much more convenient for cutting plywood
sheets to make trusc gussets etc, instead of using the nortable U}
saw and handsaws, If the extra cost 1is not too great, a machine
with a rolling toble would be a sreat advantage, espeoi:-,lly
with an outrigger table for lurge sheets., (US%800, floor spaoce
51 x 8')

3. Chain and chisel mortiser., For timber sections up to 12" x 9¢
and chisels up to 1" square (US$3%,200, floor space 4! x 316"),

This oompletes a modest outlay for a second stage although if panels of
more advanced construction are added to the system later, further machines
would be needed, For c..ample to make & louvre unit wvith the louver blades
fitted in grooves, a low cost louvring machine ould be desirable to
avoic interfercnce with the cross-cut saw,

Stage 3

The four-side planing machine showm in the layout is @« very imnortant

item for a complete factory. Planing in the factory instcad of purchasing
ready-planed material gives great advantages in ensuring the correot si-es
are produced as well as establishing control over sawn timber =tocks to

enable them to be properly planned and stored to meet future requirements.

A "four-cutter" or four-side planing and moulding machine is often used for
high produotion work but would be a very e::pensive machine, espscially
because for the best operation of the factory and system a si-e oapable
of planing the largest floor beams would be desirable and this would mean
using a heavy duty 4" = 12" muohine,

The alternative would be o heavy duty panel planer with side heads.,

This is still expensive but not nearly so evpensive as the 4-outter, It
is a lower production machine but is more versatile and the greater width ‘
of oomponents that may be planed might well be found advantageous in
further development of the system.
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(Suoh & machine, planing seotions of 16" 47", would cost US$12,500 and
require floor space of 7'6 x 4%)

The prices quoted are recent indicational prices in the U.,K. and should
be inoreased by the percentage usually adopted in Beli-e: forincluding
transport charges eto,

Design of jigs

The design of the jigs for the panel and truss tcbles shown in Figure 1
«ill howv: to be fincli 2d  fior the duniss o the  elamont. te be

agsefhlad o them h.ove heop dooided upoi,

Labour requirements

In a typical building of 24! x 36! there are 36 wall panels znd 10 trusses,
or roughly four panels to each truss, Assuming the panel jigs produce

two panels per hour and the truse jig produoces one truss per hour, two
panel jigs will be required to match ti;e output of one truss jig. This

has been assumed in the factory layout!,draming, Fig.l,

The following menpouer provigion is su?gested.

Duties Hanpewer Typs
Truss assembl; - 1 jig '
(inoluding spandrel punels)
Wall panels - 2 jigs
Supervisor

2 pemi-gkilled
" 1

skilled

semi-~gkilled
unskilled

skilled
unskilled

unskilled
skilled

Crosa-out saw

Four-side planer

General labour for timber,
handling, loading, maintenance eto,

Foreman of whole faotory
Manager
Clerioal ,stores

Total

4 EQ.-‘:;.- S NN PR s

Building
The building shown to a small soale in Fig.l envisages the use of

" a 40! truss at; & spacing of 8', Tho building is olad along the sides but
there is acoess at both ends, preferably through large slidigg doors whioh

oan be olosed when necessary to prevenmt driving rain emtering the faotory.
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