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1/ Thie document has been reproduced without formal editing.
1d.71-1130.
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;, ;NT:;OEUCQON
Baskground

l. Many developing ocuntries, though not self-sufficient in wood and wood pro-
duots, have ~reat quantities of agri-ultural residues and non-wood fidbrous ma-
terials which more often than not iuey fail to utilise.

2. In order to assist those developing countries in finding substitutes for
wood=based products, thereby reducing the need to import this vital product,
UNIDO convened an Expert Group Meeting on the Production of Panels from Agri-
cultural Residues.

3. The teras of reference of this group were sst out ast

8) %o compile the past experience soquired in the utilisation of agrie
cultural wastes and nonewood fibrous materiale in the production of
panels, indicating the potential materials that have beem found
suitable, and those that have notj

®) To outlime the research that has still to be carried out on certain
potential raw materials commcon to developing countries, in order to
determine their suitability for use in the production of panels;

o) To investigate the economic and technological aspects of producing
various types of panels from these materials, and higlight tlose pre-
requisites that are nesdad to ensure the viability of such industries
in the developing c.untri.a;

4) To formulate in the recommer ations contained in their report, all
tsasures which the developing countries have to take to utilise more
fully their potential raw materials as substitutes of hitherto imported
wood=bused penels,

4 The Ming was organised by the United Nations Industrial Development
Organisation and was intended to bring together participants from developing

and developed countries at UNIDO's expenme. The experts invited were either
closely associated with research on thesc problems or managers of plants pro-
ducing panels from agricultural residues and non-weod fibrous materials.
Observers who fulfilled the above requirements also attended and actively parti-
cipated in the nuti:.xg which was Peld in the Rntcul ot.tne Ht;uo Homrc.. Viopnn..
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Austria from 14 te b Lecember 1976, Mr. A. V. Tassili of the Light Industries
Section of the Incustrial Technelegy Livision of UNIDC acted as Secretary tc the

meeting.,
of the mecti

5+ The mecting was cpened by Mr. E. G. Rethblum, Assistant Director of the
Industrial Technology Division (o1 behalf of Mr. [. H., Abdel Rahman, Executive
Director of UNIDC), who made a statement which has been reprcduced as Annex I
to the present repert. An addrese of welcome was also given by Nr. W, Noreira-
Dias, Officer-in-Charg: of the Light Incustries Section.

6. The meeting was attended byt scvonteen cxperte from the following countriest
Austria, Belgium, Cuba, Czechoslovakia, Pederal Republic of Germany, PFrance,
Iran, Norway, Peru, Poland, Thailand, the United Arab Republic and the United
Kingdom,

T. Twenty four cbscrverc: Austria, Bolgium, Pederal Republic of Germany,
France, Iraq, Morocce, Netherlands, Norway, Sauci Arebia and Sweden.

A complete list of names and addresscs of the partictvants and observers is
given in Annex 2,

8. Mr. Mchamed H. Tantawi, Director and General Manager, Sccibté des Suoreries
ot Distillerie d'Egypte, Cairo, U.A.R. was clected Chairman; Nr. Torsten J,
Mososson, Director, Tomo Trading Co. Ltd., Uxbridge, United Kingdom was elected
Vice~Chairman and Mr. Arnost Travnik, Lecturer, Lignoprejekt, Bratislave,
Csechoslovakia was elected Rapperteur,

Ye At its firet sossion, the work programme and agenda, as reproduced in Annex

3, were unanimou.ly adopted. Howoever,the Expert Group decided to change the

title of the mectirng from "Expert Group or Production of Panele fronligrioultural Wectes"
to "Ecpert Gronp on Production of Panels from Agricultural Residues” as it was

felt that the word "wastes" could be interpreted as being pejorative, thus

pussibly cvoking ccnsumer resistance to panels manufactured from these materials.
The group strussed that the quality of the preduct was the only valid criterion
when sclecting a pancl for a given ond usc.The grour was »f the opAnicn that xcple
concerncd with specifications should not be influcnced by the raw material used




in the manufacturing prccoess,
ocumentation working language

10. Twelve documents dviling with various topics rclated tc items on the ;zgcnda
were commigsioncd by UMIDC, Two Confirence. Joom decumcnts were submitted by

participants. A list of those doour nte is given in A nex A.l

ile  Although the documents were only distributed in the languages in which they
had been written (English and French), summarios in English, Frcnch and Opanish
were made availuble tc participants,

12, Bnglish, Prench and Spanish were the official working languages of the
meeting.

13. At ite closing session held on 18 December 1970, the cxpert group
unanimously approved the draft report of the discussions ‘hat hed taken placo,
The recormendations formulated and variocusly amended by the oxperts were caree
fully oonsidered and unanimously approved.

14, In adopting the Report of the Expert Group recommend that UNIDO make it
available to the following bodios in devcloping countries, over and abovc its
normal channels of distributiont industrial development corporations and banks,
industriel rescarch and building resezrch institutes, and chambers of industry.
15, It was considered that this would mateorially aseist the catablishment of
industries producing pancls from agricultural residucs and increase their con=
sumption. It was also felt that this etep wouid oncourage the governments,
industries, inetitutions and individuals concerncd to implement the recome
mendations t..e group had made.

3 A limited rumber of copies of these documonts and thcir summaries in English,

French or Spanish are availablc and may be requested from the UNIDO Indug-
trial Documentation Centre, P. O, Box 707, 1011 Vienna, Auctria.




-4 -

II. DISCUSSICNS

16, The study grcup tock note of tb. paper prepared by Mre. Chittenden entitled
"Higtorical outline of pasi rcscarcn on the productien cf boarde from agri-
cultural wastes and future trends” (1D/WG.83/2) and the paper submitted jointly
by Mesers. Eisncr and Travnik on "Some cxperionces on research and manufacture
of panels from agricultural wastes and nonewood fibrous materials in Csechoslo-
vakia" (ID/WG.83/CR.2). It was rccommended that tabler I and III presented in
tho papor ID/WS.B}/.? be updated to include capacity figures for 1970.
17. The grou cequested UNIDO to compile, update and make available to all
intorested bodics and individuale in developing countrics a biblicgﬁp&w on the
rescarch carried cut intc the utilization of agricultural residucs and nonewood
fibrous material for the production of panels.
18, It was noted that in certein cascs the cconomic benefit of establishing a
local panel industry was also curtailed by thc burden on the national cconomy
" inocurred by importing rcsins,
19, In vicow of the oonditions preveiling in doveloping countries where markets
are emall partly due to the lack of experience in utilizing the boards, ard the
possibility of cetablishing regional plants is limited, the study group drew the
attention of prospective investors to the noed for adequate documentation, It
was peccumended that comprehensive documentation should be prepared, featuring
the following itoms
a) concise instructions relatin. to market rescaren and feasibility
studies;
b) adequately eiged samples of varicus pancls with a brief description
of their properties and potential end-uses. The data thus compiled
should serve as basir for estimates of future consumption of specific
assortments such ass
- standard doneity particle board for general use in accordance
with world standarde
= particle board with smeoth surfaces and a high degree of tensile
strength pcrpendicular to the surface, suitable for veneering or
lamin..ting o

- particle board, bond d with moisturc-rcsistant adhesive, for building
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d)

2, Prom a purely technical standpeint, the study group claseified the availabl.
rav material as follows:

a)

and similar purposcs

thin particle board for packaging and ceilings

= boards made from particles and bended with cecment fop building
purposcs

- hardboards

scmi=hard fibrebo=rd for ' th the fupniture anl building indu-trius

= medium density fibreboard for thermal and sounc insuletion purpouscs

concise technolegical duscriptions of the particle board and fibrebeard
manufacturirg processcs (wet and dry), including z simple production
layout with equipment spccifications and a breakdown of approximatc
production coste as guidelines. In thie connexion and in vicw of the
conditions prevailing in the majority of develeping countries, the stud;
€roup agreed tl{at one of the fcllowing capacities could be taken ag a
bacis for a preliminary féasibility study: 10,000 cu.m particle board,
15,000 tons hard fibreboard, and 100,000 sq.m cement=bonded toards made
from agricultural rceiduesy

guidelinee relating to the premction of pencls and their utilimation,

including instructions fop quality control and suggestions as to their
further processing.,

flax shives and hemp shives are highly suitablc for thc preduction of
low and medium doneity particle boards. It wae felt that thc diminishin-
production of such boards in certain Europcan countriecs was not duc to

consumer resistanc., but rat..or to the insufficient supply of row ma-

"t;:'r'iall. Bhgauee han aléo p;rovad‘to be suitable for the production of

particle boerds, fibreboerde, pulp and certain kinds of papcr. Cercal
straws are being commercially processed into straw slobs and fibreboards.
The technical problems ariging in conncxicn with the preceesing of thege
materials have already been overcome, Censequently, the study &roup t g
of the opinion that in cases where adequate raw matorials were avai lable
and markets existod, fcasibility studius for establishing wuch plants
could be initiated;

Papyrus, cassava stalks, cottcn stalks, jutc and kcnaf, coconut palm
trunks, palm fronds and frvit stoeme and ceparte grase are agricultural

wastee of certain potential value which arc commen to many dcveleping




countrics. Commercial experience te date, hewever, was felt to be
insufficicnt, The grcup's attention was drawn tc the fact that pricr
to its clesure, a small-scale plant in Uganda had manufactured fibrc-
beards using papyrus. Ancthcer plant in Iran had been utilising cotton
stalks for particle beards for the last two ycars, while in 1970 the
ranufacture of mouldcd contrincrs using combed osparto had been intro-
duced in Herccce. Feparte had alee been used at pilct plant level for
the preduction of beth particle beards and fibrebeards. The particle

beards produced in the conventional manner were not satisfactery, but
the Pesults obtained with fibrebeards were mere promising. Palm fronde
and fruit stems have alse undergone piloteplant teéting and the first
plant ie being erected in Irag. Thue, in view of the above the study
group recemmended prospective investers to cbtain expert advise and
aseistence from specialized institutes or international crganizations
prior te taking a final decision on investing;

¢) cotton seed hulls, ricc husks, coffec husks, cocca sholls, coir, date

palm trunks, banana stalks and sunflower sceds have sc far foiled to
preve satisfactery for the preduction of particle board or fibreboard,
It was felt that seme of them, however, could be used as aggrogate in
light=weight conerate blecke and slabs,

21. It was repcrted that rescarch had been carried cut cn cther petential agrie

oultural matcrials. Thc resulte, however, had net been encouraging and the
study group recommended prospective investors to undertake exhaustive studies
pricr to investing in plants utilising such materials.

22. §ix papurs relating tc varicus prebleme teo be encountered in the harvesting
and preprccessing cf agriculturul wastes were presented at the mcoting, entitled
as follows:

a) "Technical and ecencmic aepecte of bagasse utilization" by Mr. M. Tantawi
(ID/46.83/9);

b) "Eccnemic and tochnical aspects of harvesting cotten stalks for the
preduction of particle beard® by Mre B. Mzhdavi (ID/WG.B}/II);

c) “Pechnical and ceconcmic aspects of utilizatien of tlax and hemp

shives fr the producticn of particle beards" by Mr. A. Frackcwiak

(1p/wc.83/12);




d) "Technical and ceonomic aspcet:s of precessing rape sceds inve particle
beards” by Mr. W. Kilancwski (ID/HG.83/13);
e) "Eocnomic and technical aspects of the utilizaticn cf ccrcal stalks for
the preducticn of pancls" by Mr. S, Bul-kul (ID/"G.83/10);
f) "Preduction of strawbcards by the 'Stramit' prcecss’ by Mr, T. J.
Moscsson (ID/'0.83/CR. 1), '
23. In the discussicns that fcllowed the presentations, the study group drow
attention tc thc fcllewing genecral measures that have te be adopted when
utilising agricultural wastes:
a) the impcrtance of carefully studying the question . f transportaticn
in those cases where thc agricultural rcsidues were not a by=-preduct

of cther indu.:trial processes sc as tc cnmurc the cptimum supply of
raw matorials, ’

' b) cwing to their annual nature agricultural residuvs required larger
storage arcas than werc cuetemary in similar capocity plante utilizing
weed as raw material;

©) the possible risk of decay and dotcricord sticn ¢f the raw matorial
during storage under ccrtain climatic cenditicns for it had been cbe-
scrved that unless the meisture content of the stacks wae reduced to
arcund 22 per cont and belew fungel attack might cccur;

d) thc necd for adequate firc protceticn in all stcrage areas, while ample
passagoways should be left botween stacks t¢ permit unrestricted accass
in the case ¢f fire,

4. Dagasge | |

After disoursing the problems comme to the utilizatic s of all agriculiural
residues, thc grcup then debated the varicus materials ~a?ividually. Tuc greup
remark:d that the canc sugar inrustry, which was concentrated in ccuntries short
of woed resourcos, offered considerable quantities cf ligncececllulesic material
which had proved te be quite suitable for the manufacture of i.th ppanecls and
papers Intorest had centred on sugar-canc bagasse because it was an industrial
by-preduct of relatively low value, espccially in sugar mills, where surplus
bagassc is readily availeblc., In certain casce, cnc sugar mill can meet a pancl

mill's bagasse requircments.

25. Transpert prebleme could be peduced te 2 minimum if the pancl mill were

lecated next tc the sugar mill. Thc group pcinted cut that millerun bagasse

centained a large fraction of non-fibreus mutcrial, the pith, which had t¢ G

remcved, Mcist depithing of the mill=run bagisse wae fult te be the meet approe

L d




priatc system as the preblem of pith dispceal could be sclved by using it as
fucl in the sugnr factory's stoam gencrating plant.  Before processing the
dried bagassc intc particle beard, the pith fracticn remaining shculd be
scparazted pncumatically.

26.' The grcup remerked that a panel! mill shculd cperate the whele ycar using
stered bagassc in rdur to swveid ox  maive capital experditurc. The sccial
preblems custemarily enccuntered in secscnal industries arc thus aveided and
there wculd be rc nced tc stere an cnermcus stock ¢f pancle, and the difficulty
of establishing a prcducticn programme suited te actual markct requirements
would be cvercceme,

27« The greup felt that a wot bulk stcrage system weuld be the mest appro=
priatc methcd if the bagassc wae tc be precessed inte hardbcard cr cther types
using wet forming, Howewepy 4f tuc bagas=c was tr be preccesed intc particle beard,
it shculd be sufficicntly prodricd. Dopending on the climatic conditicne pree
ference sheuld be given tc the natural drying of bagasse during storage.
However, under certain climatic conditicns, the bagassc tc be used for particle
beoards weuld have te be dried artifici.lly,

28. If a bailing system were tc¢ be adcpted for the storage of bagasse, che
group omphasiged that great caru shculd be talkken with rogard to stack structure
and the provisicon ¢f adequatc ventilaticn between the bales o prevent dip~
coleration and destructive fermentaticon. It was agreed that thc fusl replace-
ment value of bagasse and baling cxpenses werc the mcet expensive items, though
where surplus b.gasse was aveilablc, ccsts weuld be ccnsiderably lower,

2. H
It was cst

AtI  BCHID BIHAVUE

biished that beth raw moi riale after twenty yoars of use prosented
ne cutstanding transpert cp storage preblems, as the plants were usually an
integral socter <f flax and hemp proccscing ccmplexee utilising the by-products.
1t had beon cbsorved that under ecntral Burcpean cenditicne additional raw ma~
terial cculd be transperted cver distances of up tc 120 km and Gapacities cf
15,000 cus m t¢ 18,000 cu.m were cconomically viable.

30, Pretreatment presentci uc prebleme: the raw matorial always had tc bo
dried tc extrrot fibroe for the textile industry and the shives were thus ¢be
tained rcady dried,

3l. The group wished teo drew attcntion to the fact that the amcrtizaticn pericds
fer the plant queted on prge 4 of the repert (ID/WG.83/12) were excepticnal
ceven for Peland and cculd net be applicd as a gcneral rule tc ether countries.



32. Bape straw

Despite the fact that the cultivation of rape is cnly limited te a few develeoping
countries, the group folt it pertinent tc discuse the tochaclegical process for
the production of particle boards from rape straw which had recently been
developed. They aleo debatod tho problems of collecting and preprocessing the
row material which are similar to thosc of some other potential agricultural
residues in variocus developing countrius in the belief that the data quoted in
the paper would serve as a guideline for similar cases,

33, The group was informed that studies relating to the economics of produce
fion had shown that plants preducing 15,000 cu. m or 9,000 tons per annum were
soccnomically vieble in Pcland provided that ne less than 6 per ceat of all the
land within a radius of 60 km be planted with rape.

M. dute and kapal aticks

he group vished to attract the astention of Jute . yroducers to the fact that
Jute sticks were good potential row material for the production of particle. .
Woards. They are already being used comsercially in a plant in Pakistan.

3. Kemaf sticks of Asian origin were alsc potential raw materials for

in proprocessing remained to be solved.

%. Sexten.sialie

One of the papers sudmitted (ID/W0.83/11) supplicd details on the utilisation
&WMusmmmm.mtchhﬁpwuzm. It was
reported that the plant wae utilising this rew mstorial successfully, the stalks
boing harvested locally by mamual lsdour (20 - = 30 kn from the plant)., The raw
saterial was trangported in bulk wiihout prior baling or ohipping in the field
(partly with dusks). The yield cbtained during processing was very low (33
por oent); the factory gate price of ootton stalks was half of that of the
eiternative material (poplar).

M. The group concluded that the utilisation of cotton stalks was governed by
the following considerations. In certain cotton groving arces, octton stalks
Mve to be turnt to prevent the spread of octton wors and other insects. In
Iren where such measures arc nct mandatory, the stalks have t0 be treated with
insectioide which costs about US 81 per ton «f stalks. The group felt that
the poseibility of chipping the stalks in the fiold would Rave to be investi-

ted, thus lowering transport and storage costs as woll as reducing the fire
riek.
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3. Cercal stilke
The group remarked thot rice, wheat -nd barlcy were often under intensive cultie

vaticn, It was cbecrved that the »aw matcrial, whilce being uneuitable for the
prcducticn of particle board, was biing used for fibrebeard and straw glabs.
In certain cascs the cercel stalks werc underutilizod.

39+ 1t was filt that the harvestin and cellection therecf, whether mermal

cr mechanical, cculd bo crgenized tc casurc regular supplie®. Baling in the
ficld was reccmmended as lrng as the meisture contont (cn a wot besis) did not
exceed 22 per cent te provent decay. Nevertheless, for processing purpceses,
tho atraw mcisture content shculd be botween 13 and 16 per cent.

40, ‘The following papers were deveted to the abeve mbgectz
a) "Perticle beard frcm annual plant wastes® by Mr. M. Mostdagh (m/aa.a:/s).
b) "Pechnical and occnomic aspects cf the preducticn of particle beard
from rape strow” by Mr. ¥, Kilancwski (W.S}/ﬂ)s
¢) "The dry procoese for the production of fibreboards® by ¥r. N, Lepout
(ID/we.83.6);
d) ™Pechnical prccesses for the preducticn of wocdencol/comnent boards and
their adaptaticn for the utilizaticn cf agricultural wa:teo“ba' -
Mr. Y. Bandormann (ID/WG.83/4); |
¢) “Economic and technical aspocts of the utilization of cereal stalks for
the orcducticn of panclg® by Mr. 8. Bulakul (IB/W.BJ/IG);
f) “Preducticn f strowboards b+ the 'Stramit! process" by
Mr. J, Mesessen (IT/16.83/CR.1).
41. In the cnsuing discussicn it transpired that the investigations carried
cut by rescarch laberatories inte o large number of vegetable plante had shewn
that certain types of pancls could be preduced frem some of the raw materials,
However, work 1emained to bo dene cn cther raw materials as there ws a tendency
te extr-pelate results and deduce that these rav materials presented no #peci-
fic prcblema.
42, It wae remerked that regardless of the agricultural waste tosted, current
kncwledge of metheds and prccesses for its agglemeration had prcved that ppancls
cculd be cbtaincd by different mctheds, Thesc diffcorent mctheds, however,
would nct autematically yicld preducts whise techne legical qualitics were
always comparable, Expcricnce had shown thet the success or failupe of 3 pro=
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Ject depended to a large oxtont upen tae ecrreet cheroe of pr ceen, and ¢ one
sequently upcn the preducts manafocturcd ~nd thelr prepertice. Gs an 1llustrae-
ticn, 1t was pcinted cut that the prcducts cbtained from anyone acricultural
wastc material could hrve t¢ tally diffcerent tcehn. 1,rical prepertics depending
on whether the pancl cr slab preauccd wass
a) parvicle bcard, fl1-+ preee~ -p ertruded; (in the former caso Frce
pertiee cculd very depoending on whether the pancl wag menc-layer,
three laycr, or multi-layer);
b) fibrebeard, produced cithor by the wet or dry procces;
o) @& pancl bound by mincral binders (of the wocd woc l=cement and wood
shavings type);
d) an extruded panel mamufactured from staike of ccreal plants.
43. Consoquently, the greup recommended that feasibility etudies bc proe
pared by impartial speoialists on the basia of detailed qucesticnnaires
supplied by the premoter ¢f the preject, containings
a) detailed tochnical data on the preposod raw material;
b) marketing prespocts - including theee for compctitive preducts;
¢) snoic-ccenomic aspocts;
d) required infrastructurc coste;
) detailod analysie of the performance cf the material with
regpect to the end-uses envisaged in the markct survey carriod
cut under (b).
44. The group clec recemmendod that inveators emplcy the services of an
impartial specialiet to adviee on the preparation of calls te tender, tho
selection ¢f bids and the sctting u of trial rune,
45. Assistance from bilateral or multilateral crganisations cffering aid
oculd be scught whenever appropriate,
46, The group alsc drew the attention & interested partics in the develeping
countries tc the ,faqt that the preparation of detailed studies facilitated the
examination of projocts by prespective investers, .
47. The group reccmmended that key technacal perscnnel be trained to ensure
the efficient cperation cf the plant upen cpening. It was of the cpinicn that
the aatufactory cperaticn ¢f a pancl plant depended esscnt ially upen the come

petence from the very cutset of the persons in the fellewing positicnss
techneleogist (whe cculd alse be the preducticn manager), a highly skilled
electrician and a highly skilled mcchanic,
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48, The greup strongly recemmended that prespective investors in the develeping
ccuntrics devete particulor attenticon te a2 regular contrel of both the preecss
and thc quality «f tnc finishcd preducts sc as tc cnsure the maintenance of
standards. Ccnsequently, a centrcl laberatery containing all the cesential
oquipment shculd be included in the progoot..

49+ Thc group recemmended that UNT » coneidor cxtendiae in its programme of
technical assistance fellcwships tc key preducticn persenncl frem panel plants
in developing countrics sc that they might be traincd in mcdern producticn and
prcecess contrel cperaticns and plant maintenance.

50« The @roup's cpinion was scught -n the feasibility of preducing building
materials frem agricultural residues cn a villoge-industry or intermediato teche-
nolegy scales At the prosent mement, the group saw nc sclution te this proe-
blem, but scveral speckers ventured the necd for further work to be denme on
the feasibility ¢f the small-scale manufacture of beardse

51. Partiels boards

It was pointed cut that the major part of the information aoquired in the uti-
lisaticon of agricultural wastes in the production cf particle boards wae related
tc flat pressed beards. '

52¢ The group pcinted cut that in crder tc attain an eccncmically viablo pre-
ductiocn capacity (cf the crder of 10,000 cu, m yearly based cn 2~shift cperas
ticns), and bearing in mind the smallnose of lecal markets in mest develcping
ccuntries, the diversification of prcducts shculd be cnvisaged. The greup
felt that a tweeshift oporation wos the minimum from an cconcmic standpoint,
An adequate degree of mechanization ¢f the preducticn line was neceasary tc
minimize fluctuatione in quality an¢ to lower preducti-n coste,

53¢ In view of thc fact that thc furniture industry in certain developing
ccuntries wae ¢ften still 2t a craftsman evage, equipment for the surface
finishing of the beards sheuld be provided at the panel plant sc as to
facilitate the intrcducticn of the products cn the lceal markets.

54. Fer similar reascns, the pessibility of preducing pancls resistant to
lccal climatic cenditions should be envisaged, thus facilitating the adcption
f this preduct by the building industry. |

55« Thus, it became increasingly evident that a certain dogrec of flexibility
in production techniques has te be o fundamental characteristic of the produc-
ticn unity a facter that had tc be kept in mind when ccnsidering the cost of
the plant,




56. Fibr(ﬁb(‘llrds

The grcup ncted that in the casc <f fibrcbeirde, ccononics of scalc rlay a

much impertant rcle (the minimum cconemic capacity being -f the crder of
15,000 tcns yearly) than in the casc f particle boards. It was strosscd that
unlike particlc bcard plints, th sc pr-ducing fibrebcards must cperate cn a 3
shift basis. Conscquently, the mar ot study is a determinart facter in the
decisicn tc invest, and a process can ~nly be cheeen suuvsequent te a come
prchensive study., It waes alsc folt thot the nced for producing cil impregnated
beards lecally sheuld be ascertained in the markct surveys o

57. It was cbserved that the respective merits of the dry and wet precocescs
werc linked with the raw material tc be utilized and local cenditions, beth of
which werc thc main paramcters in the final cheices

58. Gement-bendod slobs |

Several agriculturel wastes such as wheat, rice, straw, cctton stalks, ccrn
stalks, bagasse, flax hemp, rice hulle, and ccconut fibres had been testod.
Scme fidreus matcrials contained cement setting inhibitere such as sugars,
hemicelluleses and tannins which had tc be remcved and the raw matorial had te
be adequately pretreated pricr tc its utilization. Deepite varicus claims that
such prcblome had already becn sclved, commercinl applicaticns had net been
started and the group boelieved that further research wae neceBBary.

59« The grcup roecmmended that specinlized institutes beth in the develeping
and industrialised ccuntries attach pricrity tc such rcecarch in view of the
beards impertance in low cost housing programmes in develeping countrics where
theso slabs had becn cbserved tc preatly reduce erceticn times. Furthcrmere,
this process was felt to be particu urly suited to devoleping ccuntrics becausc
of the simple toohnclogy, the availability of practicaliy all raw materials
lecally, the smallness of the capacitics ¢f producticn and the | cesibility cf
utilising labcur-intensive procosses.

60. Straw sjabs

It was felt that lose scphisticated plants were of intorest te developing counw
tries as they cculd cperate profitably cn capacitice as low as 2,000 tcna/annum
werking cn a single shift basis, mainly prcccesing lccal raw material and pre-
ducing building slabs which cculd be uscd in lewecest keusing schemes,

61. The growp®d attenticn was drawn tc thc feot that the resim

and paper that had to be imperted usually represented abcut cne=third of the
tetal cest of preducticn. This cbecrvati-n ccupled with the fact that the

use of labous~isteasive handling mcthods gave risc tc relatively fow ekillcd jcbe
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might meke the process apperliing tc developing countries. Another benefit wes
en increased regular cash crop to farmers

62. 1t wes pointed out that the process could be used for rice, wheat and
tarley straws which in certain areas were underutilized. The group wished to
draw attention to the impoiiance of ~e..ing the market prior to deciding on
capacities aid the establichment of . »lant.

65. The slabs’ fire resistance and zood Loat insulation qualities made them
useful for housing. In 'tropicul climates the paper liner had to be treated
against fungal and termite attacks. It was pointed out, that due to their
comparatively high minerai content the straws had an abrasive effect which
called for care when choosing the appropriate cutting tools.

made from e

64. The study cntitled "“roblems of mawceting and promotion related to the
introduction on the markcts of the developing countriecs of pancls from agri-
cultural westes" (ID/WG.33/3) wee preeented to the meeting by Fr. K. de Longesux.
65. The growp felt that although this study by virdec of ite title concentrated
solely upon the poseibility of exporting panels nanufactured from agricultural
wastes to developed countries, it wae of particular importance to prospective
investors in this branch as it enumeratcd the main measures to be teken in their
owa oountries 8o as to encurc acceptance of the new products by local end-users
and thus help to creatc a market.
66. The group was of the opinion that the importance of a comprchensive market
study for the product to be manufectured in the developing country (and even
possibly in ncighbouring countries) shoulda not be underestimeted. It was
stressed that it was imperative not 'y to undcrtake the study for the product
be produced, but ell existing materiale should also be studicd and their
offect on the product to be manufactured should be assessed.
67. The group pointed out that not only should the new product's properties be
adequate for normal local cnd-uses and climatic conditions, but the market study
should also investigate the possibility of finding now applications for the
panele to be produced specific to local customs and nceds.
63. TPe group attached particular importance to the inclusion of courses on
the correct utilization of pancls in the curricula of vocational training schools,
which should bc started upon rcccipt of panels made from the local materials.
The group also high-lighted the sdvantage of vocational schools obtaining
samples produced under pilot plant conditions piior to the start of industrial
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production.

69. The group recommended that special zttontiorn be devoted to the training of
tcchnical salesmen in order to promotc the product for opecific end-usce, to
advise on correct eppiications and to prevent the building up of consumcr

resistance totthe product, which in many cases could be ascribed ~i: much to
misapplication as to poor m.-liiy,

7). The group also emphasized thc importance of preparing promotional material
end technical documentation in their respective languages for the local cnd-
users. The group suggested that the developing countries should approach the
various manufacturers in industrial countriee op thoir aseociations, both
rnetional and internation2l, to obtain inf‘ormatian on the different uses and
applicatione of the pancle.

71. The group recommended that producers of panels from agricultural wastes in
developing countries endcavour to extend local building codes and specifications
laid down by various governmental bodiee :nd other important cnd-users so as to
permit the utilization of locally manufacturcd panels whenever possible.

72, The group pointed out that, whereas the word "agrioultural wastes" was
acceptable technicelly, ite use when promoting the product chould be avoided as
it could cast doutic on the quelity of the product.

73, In view of the fact that local products produced from agricultural wastes
would have to oompete with wood-based pmnels, the group suggcested thot they be
marketed and promoted under their trade names without specific referemce to the
rav material utilized. .

T4. In discussing the poseibiliiier of exporting panels manufactured from agri-
cultural wast:e in developing countr & o markets in i .dustrializcd countries,
the group expressed the opinion that exports of fibreboards, cement-bonded boards
and strew slabs were unlikely to moterialize in the near future. In the oase of
perticle board, it was felt that prospective investors should not be over-
optimistic because of consumer prefercnce in developed countries for wood-based
particle boards. However, thcy etressed that thie situation might well change
because the future supply of industrial wood to the particle board plents in
developed countries might decline.

75. 1In conclusien, the group stressed that manufacturcrs of pancls should cnsurc

that the technical properties of the panels arc mainteined throughout and thet
the end-users are kept informed of the panels® characteristics. It was folt

that panel manufacturers should recommend the use of various types of panels on
the basis of specific endsuses, while nt a leter stegec production control by an
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external body could eventuslly lead tc the establishemnt of e quality label,

Selection and production of sdhesives for use with sgricul 1 wgstes
76. Following the pepcr entitlcd "Synthetic resin adhesives" (ID/WG.83/8) pre-

sented by Mr. A. G. Scljestad, the mecting discusecd resin corts in relation
to the final cost of the hoard. It . generally agreci thet where particle
boerd wae concerned resins scpreseny une oiggest cost element in producivion, the

more so in developing countries. Possible means of lowering the cost of resins
were discussed. The meeting noted with intoreet UNTDO's proposed expert group
meeting on the selection of resins tentetively scheduled for 1972. The growp
recomnonded that this meeting be held as convening suoh o meeting would be a
useful way of overcoming the problems facirg gluc productiou and ite utilize-~
tion, which had hitherto had a limiting influence upon the introduction and
expansion of the panels indusfriee in developing countries.

77. The group suggested that UNIDO include the following topice in the erende
for the above meetingt natural binders occuring locelly; world trede in binders;
mineral binders; production of chemicals used in resin production and their
epplication to the wood processing indusiry} auto-agglomerstion processes; and
the spplication of surfecing materiels,

78. In this respect, the group felt that the following studies should be under-
teken by UNIDO or other bodiest

e) @ comparative study of binder costs in relation to raw materials end
production coste in various countries; :

b) particular investigstione into the problem of pﬁblon;iﬁg the shelf-life
of diiferent adhciiver lu Lol llawius

¢) furt.er research to be carri. 4 out by the deve.oping countries into
the use of tannin, furfural and cashew nut-shell liquid as potential
substitutes for ome of the resin components, as these raw materials
are readily available in some developing countries and hence Quuld
help reduce the drain on foreign exchange,

d) further research into the feasibility of transporting sulphite waste
liquors in concentrated or dried form, should their use as binders for
particle board prove commercially successful (reasonable pressing time,
mould resistant, etc.).

79. The group wished to stress thc importance of formaldechyde ae an essential
component in the manufacture of reein. If rceeins were to be produced locally
in most developing countries, formaldehyde would have to be imported in a water




i

solution, which represented a great increase in transport costs. The group folt
that the importation of paraformaldehyde in powdcr form would ke uneconomic., In
thie connexion, the group discussed the possibility of producing furfural in

the developing countries in order to replace the importcd formaldehyde and noted
with intercat Cuba'ls work .n tnis field. |

80. The etuuy group was informed t“ + =5 = result of r rcecent technolorical
development, the price of melamine might drop considerably in the not too dig=-
tant future as compared with preaent priccs.

81. The group wished t5 draw the cttention to the fact that the establishment

of industries producing perticlc boarde from sgricultural wastes has of'ten heen
hempered by the high cost of resins - purtly due to import duties or texes.

f gts

nsy products

82. Pollowing the pepcr cntitled "Standarde end quality control for panels made
from agriocultural wastce" presented by Mr. H. Neusser the group drew attention
to the fundamontel differences betwecn testing mcthods and quality standarde.
The former are simply guidelines releting to procedure for obtaining comparable
results, whereas the latter stipulate levels and certain cherccteristios that
the product must sttein if it ic to bc utilised for the envisaged end-uses.

83. fThe group also pointed out thet a so-called "quality label" cxisted,
tguaranteoing that specificetions hed been met and that the product wae suitable
for certain uses,

84, 1In the case of developing countrics, ana particulerly in connexion with tie
poseible utiliszetion of agiicultur.l 1 ~ntus, theac "quality labels" should be ce
tablished ac.ording to the cendition. in eech developing courtry. The. group be-
lieved that in many ceses internntionally rccepted standards were not dircctly
appliceble to the neede of the devcloping countrics and their local markets,

but they could be taken as guidelines. The potentiel end-usce of thc panels
manufactured from the different agricultural wastes depended uwpon the latter's”
physiocal and mechenicel properties.

85. The group remarked that thc equipment supplied for the production of panels
from agriculturzl wastes should a2t least be comparable in quality to that used
by leading pan2l producers in the industrianlized countrics.

86. The growp recommended that considcration be given to the formulation of a
model set of conditions releting to contracts for the supply of board making
machinery to developing countries, incorporating the ncccesary safcguards.
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111. RECOMMENDATIONS

PR e e d

The expert group medc the following v :commendetions?

(1)

(2)

(3)

(4)

thet UNIDO compile, updatec and .ake availeble to rll interested bodies
and individuale in develcping countriee a bibliography on the research
done on the utilization of agricultural residues and non-wood fibrous
materiel for the production of panels;

that convening an expert group mecting on the selection of resins would
be a useful way of overcoming the problome facing giue production and
the utilisation thercof, which had hitherto had a limiting influence
wpen the introduction and expansion of the panels industries in developing
countriess .
that UNIDO consider extonding in its programme of technicel assistance
fellowshipe to kay production personncl from panel plants in developing
countries so that they might be trained in moder: production and process
control operations and plant maintenance.

o

that speciolised institutes both in the developing and industrialiged
countries attach priority to rcsearch on cement-bcnded slabs im view of

the boerds' importance in low-coet housing programmes in developing coun-
tries where these elabs had beon cbserved to greatly reduce orecotion times.
Furthermore, the preduct wae ?-1¢ to be particularly suited to developing
countric: because of the simple .echnology, the svailability of practically
all raw materials locally, the emallness of the capscities of production
and the possibility of utilising labour=intensive processes;

(5) that feasibility studies be prepared by impartial specialists es the basis
of detailed questionnaires supplied by the promoter of the project, con-
taining:

(a) detailed teobnical date on the proposed raw meterial;

(b) marketing prospects - including those for competitive products;

(o) socio-economic aspects;

(d) required infrastructure costs;

(e) detailed annlysie of the performance of the material with respect




(1)

(8)

(9

(10)

(11)

(12)

-1 -

to the cnd-uscs cnvisnged in the merket survey carricd out under (v).
thet prospcctive investors employ the scrvices of an impertini specialiret
to adviec on the preparation of calls to tcnder, the celection of bids and
the setting up of irial runs;
expert advice and assistance be rought from spceinlized institutow or
international orgonizotions prior to taking 2 final decicion on investings
thet key tochnicel personnel be treincd to cmsurce the c¢fficient operation
of the plant upon opening cos the sctisfactory operetion of a pancl plant
depended essentially upon the competcnce from the very outset of the
technologist (who could nlso be the production manager), a highly skilled
electrician and e highly skilled mochanic.
that prospective investors in the devcloping countricd devotc perticuler
attention to & regular control of both the proccse and the quality of the
finished produste eo a8 to ensure the meintenancc of stendards;
that specizl attention be devoted to the treining of tcchnical selesmen
in order to promote pancle for specific cnd-uscs, to advise on correct
spplications end to provent thc building up of consumer recsistance to
the product, which in many rescs could be escribed as much to misappli-
cation as to poor quelity;
that producers of panels from agricultural residuce in developing countries

endeavour to extend local building codes and specificetions laid down by
various governmental bodies snd other important cnd-users so as to permit
the utilization of locally manufnctured pancls whenever possible;

that oonsiderniion be given to the formulation ot a model sct of conditions
relating to contracte for the pply of boar! making machinery to developing
countries, incorporsting the neccessery safecguards.
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ANNEX

Statement made on tehalf of the Exeoutive Director

On behelf of thc Executive Director, Kr. Abdcl-Rahman, I take great
pleasure in welcoming ycu to Vicnso, to the UNIDO mecting on the production

of panels fiom agricultursl wesives.

1 understand thet some of you have hed past contacts with UNIDO in one
capacity or another, cither in preparing documentction for this meeting or
easisting us as technicel oxperts in the ficld, while others are nev to UNIDO's
worlc. 1 trust that all c¢f you will enjoy working with us end 1 hope your stay
in Vien:e will be rewarding and enjoyablc.

UNIDO's csscntial task is to assist the doveloping countries in their
ef forts towards rapid end successful igdustrialigaticn, Although most of our
work consists of tcchnical assistance to various countries in the fore of field
operations, meetings such as thc one you are participating in is onc of the
means by which UNIDO sceks to meet its objectives.

Many developing countries are not self sufficiont in wood and wood pro=
duots; nevertheless they have large quantitics of other suitable row materials
such as agricultursl wastes and non-wood £ibrous materials which may not be
fully utilised.

The purpose of this meeting ie to ask you, who are cxperts in the produce
tion of panels from egricultural wastes, to ovaluato and aseess past experiences
in this ficld and t» holp us in jdentifying those materials that could find
applicetion in the production of pe il in the developing countrics. Ina
brosder context, we hope that this will also tcuch upon the various probléms
which the developing countries must resolve in order to utilise more fully
these potential raw materisls which exist in most countries that are not endowed
with forest resources. Needless to add that if suitablec substitutes for wood
based products can be identified and as o result new industries oan be estabé
1ished, former dcpendonce on imports can be reduced, opportunities for employ-
ment can be croeted, and the savings in foreign sxchange uweed for further
development.,

Although many of you present are concerncd with applied research in ome
field or another, we hope that your rocommendatione will be action-oriented.
We also frust that your report will highlight the criteria to be chosen, and
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recommend the economic prcrequisitcs and thc appropriate technology which you
believe must be epplied by the governmentzl bodics, the industriclists and
entrepreneurs in the developing countries to cnsurc a successful introduction

of new technologiee and novel features in this industry.

In fact. UNIDO stteches partic ‘ar significancce to the technical and
cngineoring aspects of the subject which you will trcat. Through meetings such
as this one, wc hope to continue our role rs a cetalytic agent in the trensfer
process of technology from thc advanced countries to the developing countries,
In this connexion, we must rememter, however, thet the large scale, capital
intonsive and sophisticcted procceecs which are increasingly common in industry
in the developed ocountriee need considerzble adaptation prior to their appli-
cation in developing countrics where the markets cre usually much smaller and
governments angious to train large numbers of unemployed or underemployed
workers. NMureover, we must not forget that there arc potentially use®ul agri-
cultural wastes whioh cxist only in the developing countries, and for which
technological processes may not as yet have been developed. Furthermore, you
may conclude that in assessing market requirements the quality of the products
need not necessarily be the same in the developing countries as is required in
the developed countries for somec of the more sophisticated cnd=uses that may
not have immediate epplicability in developing countricvs as yet. We also hope
that you will focus on potentiel pitfalle which the developing countries wiil
have to avoid if they are to successfully iftroduce the technology of the
developed countries; mistakes are particularly costly in the early stages of
development. Finelly, we do not have (o point out that conditions and priori-
ties vary cousidorably from one devc .oping country to urothex,

In summary, we will weloome any recommendations you cere to make that
would be spplicevie to our technical sesistance programme and which would
acoelerate the development of this industrial scotor in the developing coun-
tthes,

It would be obviously premature to anticipate al this carly juncture the
type of recommendutions that will emerge fvom your discussions, or the need for
UNIDO's follow-up action. However, it might be appropriate to cmphasige that
we in UNIDO devote just as much sstention to the follow=up action resulting
from the meeting as to the mecting itself. We do not consider meetings such

as this one as isolated evente in thumsclves, but as sterting points for a
series of measures within the scope of cur technical assistance programmes and




I hope that we can continuc to count on your support in these follow=up
activities.

In conclusion, I wish to thenk you for being here today. I am very much
aware of thc fact thet you heve left positions of receponsibility to attend
this mecting and I hope your stay in Vienna will bc plcasant and your delibera- !
tione fruitful. 5

Thank you.
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ANMIEX 11

Agepdg

Opening of the mceting and adop‘ion of the agenda

Election of the Cheirmen and Rapportcur. )

Historical outline of pest rescarch ¢cn the production of penels from
agricultural wastes end future trends. '
Boonomic and tochnical aspects of hervesting various agricultural wastes.
Technical processes for the productior. of verious types of panels and
their adaption to egricultural wastcs.

Problems of merketing and promotion of penels made from agricultural
wastes. ‘

Selootion and production of adhesives for use with agricultural westes.
The role and importance of stana s end quality control in the develop-
ment of new products.

Adoption of the report.
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