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 äS:,T sÄ-^r„- 
vear  IQ-î«  /w^a increase the necessary import.of boxes 
year 1978 to a value of USÎ 2.0OO.000 (page  8). 

»»<h^dT«s coverin   56\^ef1CaI;ly 9r°• *»*»tri.l 
196».    swell 7* I ema"d' «»P»«» with m year 
•und f•í tí       ? P1"es'  p0I>lar and s"" »e in great de^ 
~ *¿Ei ^r„lTuttuLÍndUStfy ând the f•"-box9

ma„"factu- "laimy utilize eucalyptus species   (page 11). 

JwtfWTsítói1^!?' dT °f Salt° 0rande »ytooelectric Pro- 
t«lo, - £•i,I submerge 5O0 hectares eucalyptus plan- 

^uziriir^iiii IT• 
of ioo-°°° »3 »«£ 

1-3   Si^Ä^^S^/».«^»» «" '-tory for 
0/industry.tcchnicarasíeíts  (.aorîo'rf,t«   l0CJi-1"10'1 
bility  (page 32). sPects  (page 20, and the economic 

hand •« «"¡»»^«^cal conclusions  (pa-0 34)  gave at 

AÎÏÎ iS'tSrn;* f" Ca^^ 3.A.  is.o'st adi 

VJ J- 

<•) Proyecto de Desarrollo Granjero 
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a) It will utilize eucalyptus rostrata including the 
roundvood amounts from Salto Grande dam area; 

b) it will c'ive a high quality product in integration 
vith plywood mill, which already has been declared by Go- 
vernment as  "industry of national interest". 

c) it can commence the operation by end of 1976, the 
year when the value of imported boxes has already reached 
the level of us S 1.300.000. 

d) the financial arrangements seem to be in hand in- 
cluding necessary external credits for machinery. 

1,4    The continuous increase of fruit-box demand to  3,f 
million boxes by year 1930 and 4.8 million boxes year 

1986 (Table 4) makes it necessary to consider and additio- 
nal factory to start the operations 1980-81. 

The Prosai of Darricarrere-Solari   (page 35) is ad- 
vantageous as to the localization, organization and finan- 
cial arrangements.    Darricarrere-Solari should be conside- 
red for the erection of the second factory after    including 
the proposed technical improvements in manufacturing process 
and also considering more extensive use of eucalyptus as 
rav-material. •/*»•» 

1.5 The quality control (page 39) should be carried out by 
independent impartial body.    The Analysis and Quality 

Control Laboratory (Laboratorio de Análisis y Ensayos - LAE) 
could fill this function, but they lack at present both sui- 
table testing equipment and personnel trained for that pur- 
pose. r 

1.6 Following main recommendations are given (page 41): 

- to start the manufacture of vire-bound boxes a3 
soon as possible, 

- to give Campichuelo S.A. the task to start the box 
manufacture and declare the box-factory as "indus- 
try of national interest" 
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to request an UNIDO expert for participation i« 
Plyvood testing and fi„al ^X«^ 

S^TTÎ 
an UriDp/UNID0 fellowship for a technician 

t^ing!       reCeiVe the neCeSSary fining il^xí 

«ÏÏï'fA ÜNDP/ÜKID0 *»* ** ad^tional 

bLCiS?«°Ut Î feasibili^y study for the second fruit- 

lJborMlon with the Agriculture PoUcy S nini• 
«í«c. and poSSible participation of a„ raiS «p^t. 
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2.        INTRODUCTION 

2.1    General Background for Uruguay 

Total Land Areas    176.215 Km.2 

Total Forest  Area:     Approx.  6.200 Km.2 of vhich 133.400 Ha. 
plantation forests (1970). 

Population: 3:064.000 

Currency:    Financial value: Commercial value (used in 
(March 1975) economic evaluation): 
1  US$ =  2.290 Pesos       1  USJ = 1.970 Pesos 

ODTi In 1961 years peso value: 
1973 - 2.500.000 million Ps.   1973 -18.921 million Ps. 
1974 - 4.400.000 million Ps.   1974 -19.283 million Ps. 

GNP: 
1973 - 2.480.000 million Ps. 

Exports: Imports: 
1973 - 321.5 million US$      1973 - 284. 8 million US$ 
1974 - 363.2 million US|      1974 - 480.9 million US$ 

GDP per capita: 
1973 - 822.074 Pesos 
1974 - 1.456.422 Pesos 

In 1961 years peso value: 
1973 - 6.324 Pesos 
1974 - 6.374 Pesos 

Rate of increase of the GDP in percent  (constant val >a): 

1970      1971       1972       1973       1974 
4.7*   -1.0%   -3.4%      1.7%      1.5% 

Part of manufacturing industry in GDP at factor costs: 

1973 -  25.12% 1974 - 25.75% 

The contribution of forest industries to the GDP is ap- 
proximately 1.0 percent. 

The estimated annual growth of GDP for the present 5 years 
plan (1973-1977) is 4 percent thereafter the estimated an- 
nual growth is 5 percent. 
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,       The National Development  Pi an   includes the promotion 
of exports of agricultural products which is viewed as an 
important stimulus to the economy.     The planned increase 
in the quantity of fruits and vegetables in noteworthy. 

The expansion of the industrial sector will consist 
essentially in import  substitution industries and develop- 
ment  of  industries which will  increase the exports of  pro- 
cessed  goods.    The Government  stimulates industrial growth 
through an Industrial Development   Law which grants fiscal 
incentives to industries that are declared to be in the na- 
tional interest and provides a favourable tariff structure 
for capital goods and required raw-material imports.     The 
enterprises of »national interest» have the following ex- 
emptions in general: 

Year of operation 

0 - 1 

2-4 

5-6 

2.2   Project Background 

Total exemption of fiscal duties 
on machines, raw materials and 
on profits. 

Total exemption on the part of 
imported raw materials used for 
export  goods.    Exemption profit 
taxes. 

50 percent exemption on imported 
raw materials and on profit taxes. 

« l    Ìn National Development Plan the implementa- 
tion of the Citrus Improvement and  Expansion Plan and the 
Small Farm Development Project have been incluí:d. 

These projects, which are financed throuoh the lr+-r- 
American Development Bank (IADB),   are expected to increa e 
significantly the quantities of fruit for export*,    fit 
present,   the wooden packing boxes for the incre*s*d ex- 
ports of fruit have been imported,   mainly from Brazil,     it 
is essential to produce an adequate amount of \vc,-Kn fru< t- 
boxes within the country.    This will contribute to the 
realization of plans to increase fruit exports ard.fu?-,-r- 
more,  considerable amounts of foreicm currency will be 
saved excluding the necessity to import wooden fruit-boxes 
It ?»**rt1T

d'b0X manufac^e covers only the needs Tor 
i^«2ÎÎÎÎ    /mt"napket and consists <* small units no? 
in position to meet the growing dem,nd for citrus exports. 
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Tenders were therefore called for from those,  inter- 
ested in establishing factories  f r wire-bound boxes  for 
fruit.     In the background given,   the size of boxes was es- 
timated for 18 Kg.  and 22 Kg.  of citrus  and other fruits. 
It was  further estimated that the  factory would have to 
fill  a  demand increasing from 800,000 boxes in 1974 to 
5.325.000 in 1984.    Factors  such as location,   the avail- 
ability of wood,  its  suitability and quality,   the legal 
and administrative organization,   estimation of the invest- 
mend necessary over a ton-year period,   a description of the 
production process,  cost factors,   manpower requirements, 
construction time required and the financial possibilities 
of the c.npany,   should be included in the tenders.    Four- 
teen tenders were received offering a wide variation of 
solutions. 

2|3   Outline of official arrangements 

The Government's request through the Agriculture Pol- 
icy and Planning Office  (OPYPA) of the Ministry of Agricul- 
ture and Fisheries for assitance in wooden box packaging 
for fruit exports was received on the 11 June 1974,-and 
the request was approved by United Nations Industrial 
Development Organization (UNIDO)  on the 4 October 1974 
(Job description see Appendix 1). 

Due to widened scope of activity,  including the 
evaluation of possible integration of wooden box manufact- 
ure with a plywood industry  to be erected,  the Government 
requested for an extension of the project on the 4 March 
1975,  which was approved by UNIDO on the 17 March 1975. 

The work was carried out at the office of OPYPA at 
the Ministry of Agriculture and Fisheries and was performed 
in close collaboration with the team formed by represent- 
atives of OPYPA,  the National Industrial Technology and 
Productivity Centre and the Planning and Budget Office of 
the Ministry of Finance. 

2»4   Objectives of the Project 

The objective of  bhc- Project was to  help the Govern- 
ment to determine which of the tenders received is econom- 
ically and technically viable and to determine the best 
solution to the problems in the interest of the country, 
taking into account economic aspects as well as the quality 
of the wire-bound box manufactured.   Selection of alterna- 
tive technologies for manufacture  should be established. 
Following aspects should especially be taken into consid- 
eration: 
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a) Analysis of the bids presented indicating the technical 
viablity of the process suggested in relation to the 
need for wire-bound boxes of acceptable quality; 

b) proposition for the best technical  solution for a 
virc-bound box factory with regard to  the wood to be 
used,   production methods,  treatment required,  equip- 
ment involved,   etc.; 

c) evaluate the alternatives and select the ¡nost conve- 
nient one taking into account the present availabil- 
ity of forest and hunan.resources in Uruguay; 

d) formulato the final project for the installation of 
the factory incorporating the best tenders. 

The significance to  the country's  economy would be, 
that based on the present imports of virc-bound boxes 
about US3  300,000 will be saved.    By 1984 this amount 
vould rise  to the level of US3 4,000,000   (in present value). 
Possible utilization of wood species not at present uti- 
lized for industrial purposes to a greater extent, would 
give a stimulus for the development of industrial use of 
plantation forest's species at present nainlv used for 
fuel. 

This aspect was already raised by the French mission 
vho, vithin the scope of the technical bilateral coopera- 
tion between France and Uruguay, visited the country in 
1967 and 1969.    The mission evaluated both the existing 
forest resources and forest industries  and recommendations 
vere given for future development.    Ar.ong those recom- 
mendations  the need of utilization of  euenlypt sosies 
vas underlined.    Also the viability to  start* the"man-.r   ,:- 
turc of fruit boxes both for the internal .-..ar^t and th^ 
virc-bound boxes for exports was mentioned   (Si    ary a;-è 
Conclusions of the French Mission's report - se A- ;e   Mx 
8). :; 

The Government contribution for the  Projet has b_en 
approximately US3 4,000 and the UNDP/UNIDO Co::tribution 
approximately USÎ 6,500. -—-*——_«__ 

ThG Project commenced    on the 22nd February 1975, 
and was completed on the 3th April 1975. 
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3«        FINDINGS 

3.1 ¡F» Fruito» ,mm, at „„„, ,.„      ^   |   | 

tion of „ew var'ett«     S! fìf?   ï TS and the introduc- 
ta citrus pr^Ûction »iïï „^ T? €d ^ rise of *">>» 
significantly the e£o£"   £!." P°S?lble to inc««e 
developing eíport Sf I*   r ' r "'"V"' lMt yeaî"s 

»ire-bound boxes mainly £*¡¡ Br«iî?       " °f 1""'0rts of 

1970 
1971 
1972 
1973 
1974 

175.200 
278.400 
232.300 
569.500 
728,300 

(833.900) y 

Source:  Central Bank of Uruguay 
,/ ^    Hinistry of Agriculture and Fisheries 
y Note that the total amount 1974 was 833I00 of 

which amount fil.ooo vire-bound boxes vere 

^TT-:t^ly **">•*»*£ aboard 

coBtiissië^s^^jr^boxes have be- 
wir-bound boxes   M«ch*i975Î ÏTSS ^ ** imP°rted 

boxe, the import priTis usi 0 m      li°°-    F°T c""d-^ard 
boxes for 1974 year's«^. *    The lmport valu* of 
burent of ^TgnV^^ T?^*•** * "- 

n^'T^UZlZZ AÎÎÎ Cl!~ Potati« the 
••re e.timated iH^y ?£/£ III ì***' f°r Pruits 

January -1974 by the Agriculture Policy 
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and Planning Office (OFYPA) at the Ministry of Agriculture 
and Fisheries,  for the period of  1974 to  1984 and thereaf- 
ter.    (See Table 2).    The implementation-of the Citrus Develop- 
ment Project   is proceeding as planned whereas the Small 
Farm Development Project  is slightly behind the schedule. 
In any case,   by 1978 the needed imports of wire-bound 
boxes for export of fruit would represent a value of 
US$ 2,000,000 which will be affecting the balance of pay- 
ments of Uruguay.     :he  imported box has a value of approx- 
imately 25 percent of the total price of exported boxes 
including fruit.    Local  manufacture of boxes at possibly 
lower prices would benefit the fruit producers and contrib- 
ute to a more profitable develpoment of the Citrus Develop- 
ment Project. 

The trend of development in substitution of wire-bound 
boxes with card-board boxes is difficult to establish for 
Uruguay as card-board boxes were used for    the first time 
in  1974.    It  should be noted the existence of card-board 
box industries in Uruguay.    One of them,   Compañía Indus- 
trial Comercial del Sur S.A.  (CICSSA),   is manufacturing 
boxes according to international standards and seems to be 
dependent of exports as the internal market has always been 
too small for the capacity.    The industry is able to deliv- 
er  100.000 boxes per month (and more)  at competitive prices 
compared with import boxes.    The production of card-board 
in CICSSA is,  however,  wholly based on imported semi- 
chemical pulps and thus only partially import substituting 
for boxes. 

The present use (1972) of card-board boxes for fruits 
and vegetables in different countries is shown in Table 3. 
There seems  to be a relation between the use of card-board 
boxes and the GDP per capita rate although it is not valid 
for all the countries.     Use of card-board boxes is aire 
connected with the implementation of pal].tised traisports. 
Furthermore,   the card-board boxes must conform w.ah inter- 
national standards of  suitability for sea tran^   rts  :o 
resist moisture and have strength for piling. 

It is concludpdf that for a considerable period of 
years to come,the prevailing packaging method for fruit ex- 
ports in Uruguay will be the wire-bound boxes.    However, 
as the 1974 year's share of card-board boxes is approxi- 
mately 13 percent,   it may be right  te assume a stable share 
of  10 percent  in the coming development of fruit-box de- 
mand.    This would place Uruguay on the same l-^vel with 
fruit exporting countries as,  e.g.  France, Greece and Italy. 
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The estimated demand of wire-bound boxes 
for fresh-fruit exports 

(In thousand units) 

Wire-bound box «*/ 
^^ i 

Year Citrus- -fruit Other fruits 
Tot«! 

. Small boxt»21 
Northern Southern Southern Southern      I Zone }/ Zone Zone Zone          I 

1974 600 200 — 800 51 
1975 1.060 240 130 1.430 284 
1976 1.560 280 135 1.975 495 
1977 2.280 320 140 2.740 744 
1978 2.540 360 170 3.070 881 
1979 2.700 400 200 3.300 992 
1980 2.760 440 200 3.400 1.043 
1981 2.920 480 240 3.640 1.200 
1982 2.980 520 260 3.760 1.263 
1983 3.030 560 260 3.850 1.300 
1984 3.165 600 260 4.025 1.300 
1985 3.165 600 260 4.025 1.300 etc« 

fffiffSft Agricultural Policy and Planning Office (OPYPA) 
Ministry of Agriculture and Fisheries 

}J   Wire-bound boxes with volume for 17 - to Kg. fruit 
%/   Small boxes with volume for 2 - 8 Kg. fruit 
3/   Salto and Paysandu Departments 
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T«Hf3 

Us« of wood and cardboard for fruit and vegetables 
in different countries 

(Year 1972) 

Country Wood Cardboard 
(Percentage)      (Percentage) 

Algeria 100 0 
Australia 60 40 
Belgium to 20 
Bulgaria 95 5 
Prance 90 10 
Greece 90 10 
Israel 80 20 
Italy 90 10 
Latin America 95 5 
Marocco 95 5 
Netherlands 50 50 
Nev Zealand 60 40 
South Africa 60 40 
•vitterland 100 0 
Tunisia 95 5 
Turkey 95 5 
united Kingdom 60 40 
United states 50 50 
Yugoslavia 98 2 

JUEfif'   UN Publication if E.72.II.B.12 

(aran) 
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*„„   Jhe  £Stiriatf    f,°r  ^ire-bound   hnv  H^,..,   1975   t      1986 

box« and in the southern Zone,  year 1981,   1.4 million 
b'xes    .„sisting of 0.6 minion ¿ire-bound boxes Ài Ô 8 
mm ion st-pled small boxes for fruit     iL,. 
erected i„ ;h„ ncar future f^tnT   ^y of ^oVooo" 

bc^.d box,, would increase faster than estimated' 

3,2    .For^t Resources.  Ray Mat^n AvailahimY -i -i...[ 

3,2,1 Forest Resources and Out-Put 

area o?nï1S5aÎÎ°n^°rests in Uruguay cover the total area of 133.400 Ha.   (The General Agriculture Census -oíni 
representing 21 percent of the total fore« a£ea? *' 

is as fT
0

hiiow::ribUti0n °f "ai» •* s>ecies •• to the area 

100.000 Ha.  of eucalyptus species 
17.000 Ha. of pine species 
9.000 Ha.  of salix species 
7.000 Ha.  of other species 

The main species vithin these groups are the folio». ingt 

Latin Name 
Populus euramericana 
Populus deltoides 
Salix alba var. calva 
Pinus radiata 
Pinus taeda 
Pinus elliottii 
Eucalyptus grandis 
Eucalyptus globulus 
Eucalyptus saligna 
Eucalyptus tereticornis 
Eucalyptus rostrata 
Pinus pinaster 

Local  Name 
Alamo híbrido 
Alamo carolino 
Saucealamo 
Pino insigne 
Pino taeda 
Pino elioti 
Eucalipto grandis 
Eucalipto blanco 
Eucalipto saligna 
Eucalipto colorado 
Eucalipto colorado 
Pinus maritima 

rostrata 
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i«  sen  cavati• anTas ^AcL^rS! ct-aï* í"" 

of rr Pla"l^ion forests in different districts 
th ic •;""~l Appendix  2 

^   ^^Tf•?"* has als° initiated and stai.cd  -, n^v^iüCTcnt n,„ rZ.'ZÏ"\"" **"" lnll"iated and 
<•>•  •: -y^ndJ dï    /, Plantation forests including 
.,.  .    •„  "      ,    ,      Ct(sct! map APPcn<äix 3>For the establish 
.' '.«¿fr?-      U"? Ta-  With """^ -nitrous forests 
"• ¿"tea      F i í^°rA:'eriCan Devel°P*ent Bank has been 

conca,» »^ conifcroÄ euclî^ZlT Tne'p. sandü district will  oivr. i„  t-u    c f1 -orests.    The Pay- 
put of raw .atcHaî £" „d^^al^eT^"6 °Ut- 

nually!     LrobTloTdlaJeter    Jr^S c^and" IT" "" considered      T-IH«^ ,•  - -*<-».«  iu c;ns.  ana up are 

approximately 860*000 .S »nuaUy    "S ÍÍM"^"* " 
this estimato was made by    the FÏ'^A M    

TaUe„6>- Although 
Cooperation  1969,  it is still va ,H í*10" t0r Tec»nical 
area -as not chañad ^nlf ican^inc^"1 *~" 
3'2-2 &W "»erial Utilization ,.,„ .„.<,.„..„^ 

«* utUizlu^n 'th" c"a vp^^L"Lr°°d a-"««"?y 

ly covered^ l*::£rXr^i0\£\b°? t^itlc«. 

-J round-»ood solid volume for the llTill*   H"•      ln 

Table 6.    The development of imports " fore« î £"*" 1B 

Oustria! capacity (see Sbìe" ,7^VS«*. ^ 
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Table 5 

Distribution of plantation forests in Uruguay 
on species and areas 

Wood specie 
Area in ha. 

1961 1966 1970 
Percentage 

1961     1966      1970 

Bucalypts spcs. ¿/ 101.274    112.426 

Pinus spcs. 

Poplar spcs. 

Willow (salix) 

»Paraiso" 3/ 

Other wood spcs. 

Total 

14.051 

6.758 

1/ 
3.154 

11.879 

16.105 

5.422 

4.476 

1.956 

8.002 

99.620 

17.181 

5.260 

3.520 

1.787 

6.017 

73.9 

10.2 

4.9 

y 
2.3 

8.7 

75.8 

10.9 

3.7 

3.0 

1.3 

5.3 

74.7 

12.9 

3.9 

2.6 

1.3 

4.6 
137.116    148.387    133.385    100.0    100.0    100.0 

¿puree:    General Agricultural enumerations year 1961,1966,1970. 

1/ The general distribution of eucalypt species is: 

approx.  50%   Eucalyptus globulus in the southern and central 
parts of the country. 

•    10%   Eucalyptus rostrata and teriticomis in the northern 
and western areas. 

10%   Different eue.  species with eucalyptus saligna predom 
inating in the northwest area. 
See also the Map on plantation distribution. 
Appendix 2. 

y   Included in not specified. 

}/   Melia azederach. 
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Table 6 

Possible output of plantation forests in Ur.uguay 

Wood 
speci 

Average 
increment 
for 0 10cm 

and up 
m3s/ha/year 
(incl.bark) 

Area 
(ha) 

Standing 
Average      total 

age       volvne 
years       m    s 

( inclbark) 

Rotation 
cycle 
years 

Annual  j 
output 

possibil 
ities uní 

Eucalypt spcs. 

Sub-total 

Pine spcs. 

Salix spcs. 

Other spcs. 

Total 

15 
15 

12 

10 

2 

50.000 
50.000 

100.000 

20.000 

7.000 

16.000 

143.000 

20 
10 

10 

5 

15 

15000.000 
7500.000 

22pO0.000 

2400.000 

350.000 

480.000 

25730.000 

15 
15 

20 

10 

30 

1000. OOO 
500.000 

1500.00C 

120.00C 

35.OO0 

16.000 

Source ;    Report of R. Dubois 1969 - "Industrias y Comercio de la 
Madera en Uruguay". 

Note:    For industrial use the log supply vili come from forests 
havinq an area exceeding 20 ha.    These "larger" forest 
comprise     following area from the total: 

50* plantation forests of Eucalypt spcs. 
60% plantation forests of Pine spcs. 
70* plantation forests of Salix and other species. 

With this background folloving total amounts of utility 
roundwood may be available in Uruguay per annum: 

3 
750.000 m   Eucalypt spcs. 

72.000 m3 Pine spcs. 
25.000 m3 Salix spcs. 
11.000 m3 other wood species 

cr approx.  860.000 m3 roundwood solid volume annually. 

(«*) 
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Since  1968 only two larger enterprises have additionally 
started operation:     one pulp-mill with a capacity of  50 
ton/day of  chemical pulp and one,   particle-board factory, 
with a capacity of  12.000 m3/year.     Especially the pulp- 
mill  is contributing to a better utilization of the avail- 
able   eucalyptus species. 

The Government ' s  policy has been guided towards the 
increase of utilization  of wood from plantation forests. 

The present  situation (1973)   in production,   imports 
••mi consumption is  given  in Table 11.    Although there has 
not ber. any change in the total consumption since  1968, 
there has been a renar kable increase  in the utilization of 
locally grown wood to fill the consumption.    When  in 1968 
only 38 percent o£  industrial round-wood was covered from 
Jcmestic sources,  this had increased by 1973 to 56 percent. 
The coniferous wood species were representing 73.000 m3 

from the total of 212.000 m3 round-wood, and e.g.   the saw- 
mills are now covering more than 70 percent of their raw- 
material needs from domestic raw material sources.     The 
same trend seems to have continued after 1973. 

For sawmilling,  but also for veneer and plywood man- 
ufacture,  dimensions exceeding 20 cms,  in diameter of main 
ly pine and salix species are desirable.    It is obvious   ~ 
that this demand is reflected in the price pattern on the 
different wood species and diameters.    Considering the 
real availability of industrial round-wood at present (1975} 
it should be taken into account that  since the enumeration 
(1970),  large amounts of better quality round-wood of pine, 
poplar and salix have already been utiiized(*).lt hasto be 
noticed, further,  that pines in the coastal area,   planted 
for soil conservation and shelter purposes,  have not been 
pruned and thinned hence  the shape is often bad with short 
log lengths.    It is,  therefore,  only a minor part of out- 
put from this area which gives logs of medium quality and 
diameters above 20 cms.,   which are suitable for peeling of 
veneers with acceptable  quality.    This is also reflected 
in the high prices which the veneer and plywood manufactur- 
ers pay for the usable wood species for peeling purposes. 

Until  the new plantation forests of pine species 
have started to give an out-put of timber,  it is obvious 
that Pines,   salix and poplar should be utilized by the 
already operating industry and be used for construction 
and joinery purposes» 

(*) Confirmed through enumeration 1974 by Min. of Agricul- 
ture ^around Libertad  (120 kms. distance around the 
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WUiMtio, of l0c..ì „od «pecie, in uru^y 

Purpose of 
utilize-   i 

Fuelv/ood and 
cliarcc y ' ~ 
produci ici 

Sub-total 

Forest 
Industrie«; 

Sub-total 

Total 

Wood 
Specie 

Average   Average 
use     use 

1950-32   1956-5Q 

Svcalypt spcs.   350 
Indigenous spcs. 350 

50 
50 

500 
500 

?iie spcs. 
Eucalypt spcs, 
Sali:: spcs. 

Indigenous spcs. 
Pine spcs. 
Eucalypt spcs. 
Sali:: spcs. 

222  loo   1000 
66      67    ""50 
19       19 27 
13       14 18 

J£ 222. 
350 <3.7 
66    8 

369 46 
13    2.3 

50 
50 

300 
52 
2C 
20 

500 45 
50 4.5 

527 40 
18 2.5 

Average 
use 

1963-65 

1000m3    * 

500 
300 

il    100    T50 

300 
60 

560 
30 

60 
40 

122 jog 
60 40 
60 40 
30 20 

100 

32 
6 

59 
3 

798100.0 1.095 100.0      950      100 

_ -  -— ~. »wilt voiu.ie rouiK 
Comparison betv/een vood availabin-       * 

(Por\m/ì*Uity ** «iliMticm 

Wood 
Species 

ßucalypt spcs. 
Wne spcs. 
Salix spcs. 

"Availability of" 
roundv/ood for 

"industrial" use 
in m3 per anm• 

750.000 
72.000 
25.000 

Utilization 
1963/65 in 

a   P« annusi 

560.000 
60.000 
30,000 

Balance in 
a* per annua 

I2i££e:    ^epoit of   .. Dubois ir7I — -—  
la ¿adera ei Uruguay"!?       'ldU9trias Y Guercio ^ 

(arali) 

• 190.000 
• 12.000 

5.00C 
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Production imports and consumption 
of main wood-products 1968 

(Expressed in round-wood equivalent) 

Table 8 

Products 
Production Imports Consumption y 

1000m 
3 r.w.eq. %  1000m3r.w.eq. %    1000m3r.w.eq. % 

Pulp and paper 15 10 135 90 150 100 

Fibre-board 7,9 99 0,1 1 8 100 

Particle-board 3 100 - 0 3 100 

Plywood and 
veneers 2,5 33 5 66 7,5 100 

Sawn-wood 110 53 100 47 210 100 

Round-wood 13,6 7« 3,9 22 17,5 100 

Total industrial 
wood 152,0 38 244,0 62 396,0 100 

Fuel-wood 800,0 100 - 0 800,0 1C0 

Grand total 952,0 80 244,0 20 1.196,0 100 

i Report of R. Dubois 1969 - "Industrias y Comercio de la 
la Madera en Uruguay". 

1/ Note that exports of wood or wood products do iot exiat 
fro« Uruguay. 
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gftble <> 

eduction cecity of forest ind 
w Uruguay 15)68 

EjtÍ,;'ated opacity at 2.000 vorkin« h« 0rJcing hour« Per annum* 

Plywood       ...     1 J?-°°o «? sawn vood 
article-board V   'í*?00 % 
Pibre-board    ^      2.500 m* 
Preservation 2/     2,50° t?ns 

&    "4.000 m3 nn, 
2/   Note that + v • ** P0,ts 

f addition« plant rtt„ tho ""*•« OMr»»o„ 

P Cles ("«t-German BISOJI . method).    "nï ""^V Une 

^ Ä^1^^«»«!«»» Plants have ,lnce ,„, ^ , 
coppar-arsenat! ¡ST*"-— tre«^ "^uStSTàS 

«" CC lTZ^rry " " -««- cap.clty ., 300 
_PUlP-Ínrhic<-v,„ 

devided on:    14.500 tons. 

¡ÌTT short-^bre pulp V 

1/    Note that this can* *+      2,5°° t0n*' 
(50 tons/dav) 1Q7Ï íí y   as been increased with ,* « 

Paper ^ rapr ^ ^ 

devided on:  * ;••.. 55.000 toni. 

Printing papers 
-"sapping paper      •     «« .^ 

  5.000 tons. 
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From the point of view of the raw material for fruit- 
box manufacture, it is therefore recommended to concentrate 
the efforts on the utilization of the eucalyptus. 

It  should be also noted that when the Salt.; Grande 
Hydroelectric Project has been finalized and the filling 
of  ^he dam is completed by 1979-1980,   an area of approxi- 
mately 500 Ha. of eucalyptus plantation forests will be 
submerged by water.    This area consists mainly of  13 year 
old eucalyptus and represents a total volume of approxi- 
mately 100.000 m3 round-wood solid volume ("low estimate" 
of Forestry Department).    Obviously,   it  is of national in- 
terest  to utilize these round-wood amounts with preference 
for industrial purposes,  if possible. 

3*2.3 Raw Material Prices.  Logging and Transport Costs 

The logs are normally purchased on root and follow- 
in9 medium prices, for mixed diameters, are paid for dif- 
ferent wood species: 

Price on root 
Wood specie per m^ solid 

Pesos 
%  Eucalyptus colorado 6,000 

•ucalyptus glob., saligna 18,000 
Pines and Poplar 27,000 
Salix (willow) 24,000 

These prices may show a considerable variation in dif 
ferent parts of the country, depending on the availability? 
dcaand and diameters. 

Tft« logging and transport costs are difficult to es- 
tablish as a medium value, due to the fact that only a few 
of larger foiest industries have their own logging activity, 
Tne majority of the enterprises use contractors, both for 
logging and transports. This is also influencing the qual- 
ity of logs delivered, because e.g. the cross-cutting of 
logs is mostly carried out for "filling the trucks'» and 
not as to the most suitable length depending on the quali- 
ty of the logs. This also depends on general lack of 
trained forest labour. 

The figures given below show the logging and trans- 
port costs for some of the larger industries with ovn 
logging activity: 
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Operation 

Felling,  limbing,  cross- 
cutting,  loading 

Transport costs:    50 Kms. 
100 Kms. 

Costs 

7,000 
7,000 

15,000 

3:50 
3:50 
7î50 

For the economic evaluation,  the log prices were re- 
2VT fre* fact07 a»d »e established at a level consid- 
er 7 also the information above. 

3,3    ^n^Ì^ur
EValUatÌOn °f th" Proposal<; p"" Wire-Bound Pnv 

3#3#1 Manufacturing Process of Wire-Bound Pnv.c 

In the following paragraph    the manufacturing pro- 

beSnof^rre:br^d breS ÌS described-    Alternations may 
ÎLîït" box;s!      

escribed process is applied for ** 

*«,„,, LOgS.are generally brought to the loo-vard by special 
îoas ZiPSed VÌth dCViCeS f0r lading anYunloagne 
logs.    Depending on the amount of timber to be processed 

Ì^tSi„aaehvaHdled eÌther by manUal rolli^ bv la£ur?trts- porting by bogeys on rails, transporting by lift-trucks^ 
transporting by chain conveyors. 

The barking is necessary before peeling the veneers 
to avoid excessive wear of tools and breakages that mav be 

£¡¡52.* \t0neS embPdded in thC bark»   -Peciai^   n îïod species such as pines.    The method of barking will depenT 

Î12;.,1MS , y °f l09S t0 be Peeled ^ al*° «i the £g lengths and diameters. • 

For up to 10 m3 per day, barking can be done with an 
axe or with special hand tools (bark strippers)? 

with tllLluñ*25 m3 per.day» P^able barking machines 
•1th travelling,  percussive or other blades could be used. 

„V4      F°* I5 " 50 ffl3 per dav» discontinuous debarkino ma- 
chines with manual adjustment of the log   are used* 
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For over 50 m3 per day, a continuously operating au- 
tomatic debarking machino with a cutting head or rotating 
ring (with debarking tools) should be used. 

Barking is normally done before the cross-cutting of 
logs is carried out. 

Many species of wood can be peeled without special 
pre-treutment if logs are fresh or are kept in water. 
Other species, especially hardwoods, must first be steamed 
or immersed in hot water. 

Peeling and clipping are frequently combined. The 
peeling lathe is often supplied with setting knives that 
cut cross-wise in the wood to a depth slightly greater 
than the thickness of peeled veneers. Two knives are set 
to trim the edges of the billets and between them other 
knives can be installed to give two or three bands of veneer. 

In practice there are two categories of peeling lathes 
that produce veneer for wire-bound boxes: 

a) Large peeling lathes with a working width of 
1*20 m. - 1.40 m. which can take wood of 0.80 m. 
or even sometimes 1.00 m, in diameter and can pro- 
cess 15 - 30 n>3 per day with a yield of approxi- 
mately 60 percent. The cores have a diameter of 
14 cm. 

b) Small peeling lathes with a working width of 
0.60 m. - 0.80 m., that can take wood up to 0.50 m. 
in diameter and process 7 - 15 m3 of logs per day 
with a yield of approximately 60 - 70 percent. 
The cores have a diameter of 8 cm. 

Peeling lathe for production of wire-box veneers 
with the working width of 1.2 - 1.4 m. can peel economical- 
ly logs with a mininum diameter of 30 cm. while the lathe 
with the working width of 0.60 - 0.80 m. has the minimum 
economical log diameter of 20 cm. 

Slicing method can also be used for manufacture of 
veneers either using a vertical slicing machine, on which 
the knife reciprocates vertically but cuts only on the 
downstroke, or the rotary slicer which consists of the 
large diameter (3 - 5 m.) flywheel in which there are 
openings with knives. However, these slicing methods give 
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on homogeneous°wooSs fje^es^ci Î? Cf" be mainly «•* 
e.g. eucalyptus. "lch ls not the case with, 

ou 

'•  the rotatVc^rr^Vf"^1 ••oven.er.t or „lt„ the rot«i^V-h int^^"t vertici 

-tes th. need to ìlX'^V*?*^"^ 
-^r,    ïne "back-roll«. -net ¿«7, "1C ao called 

the- it eliminates the need to S S?    ÛS the adv*ntage 
bet.ee, the peeling and cUp^ '  n    * the Sheets °f Sneers 
^dths of acetate dimenai    gH«PePatXOns  and Products 
decision in the ,-nanufactuíe of rnîT^'   it: Calls ^ ^eat 

^rt « ti ^s-;---^ 
Saving of   loos n-r ia~„ 

•?d stI^s  "s ::iade\uLher Ini ¡Tir t0 b°ards for ^he. 
•toeafc-down- saw „itn" doub eUiad^TT '" acular 
for different diameters!   Th¡ M^V ^ adJUsta°le 
a multi-blade resaws t0 boards of c^'í^ is the" *««m 
«so small gang-savs (framed) ni   í**1* thick«ess. 
cores and smaller logs. *    ' Can be "»e* '<* resaving 

^^^ mitre cut on 
resawn into cleats,    A specie   t * lnclin<* at 45» and 
«eats is used for largeTc^ac^1^ Pap -facture of 

The elements for ***»?*„+• 
•"« be ""     All atteCÍ tO^,T °f ^^"ound boxes 
jfeen v,ood ha've been msûccessfuï       *lre-»°>»d boxes »ith 
the considerable risk of attl^Î Í' !speciiUy "««use of 
box« naoc frora green ^"^^»Sj when «ire-bou^d 
"»a species even distorti»*^!, d ""•    wlt»> »everal 
»1er storage and drying af" fPear ttoouSh »arpi„7 
»heets. y "9      "«ady assailed box ¿¡,'ni 

»nerT^r
e
s

C.led Venee" ** boxes «, dried „ornally in 

compartment kilns. «•"«cisiiy ln continuous or 
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If labeling of ready boxes is not used, the side 
veneers or  box-ends are printed with the text required in 
a multi-colcur  printing-machine prior to the assembly. 

Assembly of wire-bound boxes  is carried out on two 
lines for  "sheets" and box-ends. 

The  "sheets" which consist of  sides,  top and bottom 
panels connected  together by wires,   are made on two suc- 
cessive,   5-y ne lirón i zed machines.    The first machine is 
;. ultiple-head,   variable-pitch stapling machine that operates 
with continuous  advance of the wooden elements.    The cleats 
(lists)  a>.d  shooks  (veneers)  are placed in the jigs either 
by hand or  automatically from magazines.    The reinforcing 
wires are fed continuously from reels holding 500 - 1,000 
Kg.  of wire.     The veneers (or plywood)  and the wires pass 
together under stapling heads, which simultaneously staple 
the frame wires and the veneers to the cleats and inter- 
mediate wires to  the veneers.    A section of wire is left 
between each case just  long enough to make the loops at 
the ends of the two cases.    The stapling machine is capable 
of inserting staples at predetermined positions,  regardless 
of the pitch of the successive movements and can operate at 
a speed of  500 strokes per minute.       From the stapling ma- 
chine the sheet  passes into the second machine, which 
operates intermittently.    Here the wires are cut by shears, 
mandrels shape the loops and clinch the ends of the vires 
into the boards. 

The ends of the boxes are manufactured on identical 
machines. 

On leaving the second machine the ends are placed by 
hand on the sheet and fixed down on one side only by bend- 
ing over one of  the end loops. 

The flat cases are than placed in bundles and strap- 
ped together.    When manufacturing a single-width sheet, 
the wire-bound box machine can prodi_:e between 4.000 and 
6.000 boxes,  such as citrus fruit boxes, per day,  or twice 
as many when producing a double-width sheet. 

The smallest mechanized unit for wire-bound boxes is 
thus the one utilizing the single sheet machine with the 
production of 5.000 cases per day representing an output 
of 1  - 1.2 million boxes per year and having a consumption 
of 30 m3 loos per day.    This log consumption corresponds 
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to the raw material needed for citrus fruit  boxes for an 
isTÄ/? KS-/rUit-    •e »w material ne^per box" 
is  4.2dnJ  of logs for  peeling and i.8dn3 of  logs for sain 
assuming logs of  good  quality and proper dialers! 

The  principal lav-out   including the material-flow for. 
ware-bound box manufacture "is  shown in AppendS 6      Thl 
principle of wire-bound box is shown in Appen^x  7. 

This  technical background given above  is  taken into 
consideration when assessing the technical   vîabïîiS of L 
dliferent  proposals,  together with assessments  of the raí 
material  availabilities  given in paragraph  3.1. 

3,3,2 P.iîBen»i8"* for-VircBuund ^.B for RitTMat|   ^^ 

1.200 nun.     The pallet most commonly used internatici i„ 
has,  however, the dimensions of 1,000 xuSo^7 

ing cases for fruitstVve' eTab   , * h0^^^" 
dmensions of pallets,  and that are as fol lows , '" 

60 x 40 cm. 
50 x 30 cm. 
40 x 30 cm. 
50 x 40 cm. 

In European countries fruits and veaetabi*. *»- «.«i. ^ 

jetables o, an .llM ar^a V?^   e 'oTon^ "* 

-,. , y    exi to tne ECE resolution  N»   on*» *~A 

-rtat. for Uruguay it H^^J^^'* «2/2SÎ 
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box size for Uruguayan exports in general could be estab- 
lished at the size of  50 x 30 cm. 

3.3.3 General  Characteristics of Wood  Species for Box 
Manufacture 

In principle all species used for manufacture of ply- 
vood can be used for manufacture of wire-bound boxes. 
Foplar,  pine and beech are the main species used in Europe. 

Generally,   woods with a density of 400 to 800 Kg./cm^ 
(abc'-iutely dry weight)  can be used for box manufacture,   the 
main characteristics being: 

Density (abs.  dry weight) 
Bending strength: 

Breaking strain 
Modulus of elasticity 

Compressive strength: 
Breaking load 

400 - 750 Kg./cr.i3 

v    . .600 -  1.400 Kg./cm2 
80.000 -  140.000 Kg./cm2 

350 - 600    Kg./cm2 

The wood with higher density increases the resistance 
to the extraction of nails but it is also more difficult 
to nail and staple it.    There is also more tendency for 
distortion and splits. 

If the moisture content of wood is above 20 - 22 per- 
cent,  it can be attacked by fungi.    Most of the countries 
prohibit the use of most common preservatives,used against 
the fungi attacks °f wood, in contact with foodstuffs. 

The high humidity of wood is also a corrosive agent 
which can affect  the staples and nails,  reducing the 
strength of the box. 

Some of the species, e.g.  Pinus pinaster (Pino mariti- 
**) »ay include high amounts of resin and may transmit 
odour to fruit and also make the workability more difficult. 

The pines (other than Pinus pinaster), poplar and wil- 
low in Uruguay have generally^the same characteristics as 
the same wood species grown in Europe.    They would be suit- 
able for manufacture of wire-bound boxes;  poplar and willow 
without pre-treatment before peeling   if  logs are brought 
green to the factory.    However, their availability is scarce, 
as elaborated under section 3.2.2. 
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The eucalyptus scorine    , 
Pre-treat;no.;t with steam or hoTvT* °* hardwood^  need 
Uruguayan«s technical cooperan        ^    Within th* French- 
• 1968 at the Centre S w r  eXperime«^,  carried out 
regimes for peeling condign      F°restier topical   (CTFT7 
experiments were later cantil H -  est^üshed.    These 
? the French flrjn £ S^^^0«^ the collaboration 
«i- -uguayan box -n^act^^c^ie^^^^ ~ <* 

^^-^rC^r^^^"-« by C.TJ.T.  for 
weticornis,  are the following: 

Density (abs. dry wetgnt) 

Bending strength: 
Breaking strain 
Modulus of elasticity 

Compressive strength: 
Breaking  load 

650 - 700 JCg./n,3 

130.000 -  -,50.000 Kg./cm2 

600 - 700 Kg./c*2 

^tiesAucalyp^ur^stratrand ?' !° thc tech"ic*l Prop- 
ter box manufacture under* th!      tretlco^is we veil suLd 
2»t of logs, necessa^yeforlSe-rnfÍtÍOn that P^reX 
adapted. y xor 9°od   peeling properties,   is 

3-3.4 ZSäffiica^g^ 

When the tender for <-v,^ v.^ 
for vire-bound boxe^ was closed ?,S f°? 6reCti°n of ^ctory 
loving bids were lodged with SL S-J"ly 1974' the '« Pol- 
and Fisheries: 9 th the Ml^stry of Agriculture 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 

13. 
14. 

CICSSA 

Madereras Paysandú l.tda. 
Campichuelo S.A. 
Pedro A. Gutiérrez 
Boqui S.A., Notable S.A. etr 
B. Bavosi e hijos     '  C# 

Embanova S.A. 

Industria Maderera del Norte 
Aserradero Battaglino * 
Maderera Soria io 
Esteras Castelí S.A. 
Asociación de Indiict-v,-,«! 
Afines del Urug^fy ** ** la Mad«" V 
Darricarrere - solari 
Gustavo Pérez 
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Several of the firms above did not include concrete 
proposals for erection of factory for wire-bound boxes and 
therefore the Ministry of Agriculture and Fisheries selected 
following enterprises for the evaluation: 

1. Campichuelo S.A. 
2. Boqui  U.A. 
3. Industria Maderera del Norte 
4. Esteras Castell S.A. 
5«    Asociación de Industriales de la Madera y Afines 

del Uruguay 
6*    Darricarrere - Solari 

In addition to the firms above,  the primary technical 
evaluation included also the firm Melvi  S.A.    A summary of 
the main features in the proposals from three of the enter- 
prises is given ir. Appendix 9.    The points listed are neces- 
sary both for the technical and economic evaluation in ad- 
dition to the information about the legal and administrative 
organization,  the financial structure and set-up,  etc. 

Considering the factors above,   three firms could 
not be taken in the further evaluation for following reasons: 

Boqui S.A. 

The proposal included a box type without wire, where- 
as wire-bound box was prescribed.    It is questionable 
blether it would be accepted by the fruit-importing coun- 
tries.    No specification was given for the process technol- 
ogy,  cost calculation,  factory lay-out,  requirements of 
personnel and localization.    Furthermore,   *    information 
vas not given about  the rav/ material supply    area and 
vague indication on wood specie to be processed. 

Esteras Castell  S.A. 

The localization of plant in Montevideo area is a 
definite disadvantage both from point of view of the raw 
•aterial supply and the citrus expansion area.    As to the 
raw material it is  suggested to process willow (sauceal&T.o) 
which already now is in shortage,  especially for diameters 
exceeding 20 cm.    The proposal does not give information 
about possibilities to receive the needed quantities of logs. 
The personnel is not specified and the technological process 
with missing lay-out is unclear, especially with reference 
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Melvi S.A. 

start^VsltliZ^ tgoVoeoe^
San J°Sé vhere «* '1» 

«anufacture of boxes.    The LT U * sma11 Pla«* for 

claimed to be secured throimh Í¿ aw materiai is 
Plantation,  and as^ij^^•*«* with Mayo S.A. 
Sivenî    poplar, „iUov (Sauce-li^i    X"Pr°dUCtion are 
with diameters exceeding 15 «    ^ I  eucal>^ and pi„es 
deficit area for these specie^S^.*"1 " a definite 
calyptus with smaller dimeters    ÍL f,TePtÍOn of eu~ 
the firm has the possibility toVSív^í* ^ tWe whethe* 
of dimensions needed for peelino tJ \        * needed entities 
•My higher prices than the meSu* Ll" "" Case for consider- 
ing?/5 t0 the esti^ted size of ^ * »^«cation 
the buildings and personnel      ¿Î1      Production nor about 
without information o     11 âS1C »achines are listed 
considering that t^^f^al»"**"'  "P«*11y 
the raw materials to be^tiîîÎS     ,w eucalyPtus within 
«anufacture is not elaborated ^d thrï-CalCUlation *°* box 
investments are incomplete. * flna"cial aspects of 

The following technical  *«,* Ä 
considerinrthTTT^f- ffi*ca* an* ^qmlc evali»Hn, vas 

•a to the organization*&^^^oîTc^^.^ 
«ources,  technology of •¿^^«^cti-lty. rawmaterial 

SH      f'    ThÌS eval^tion wa.^îrriliT/t.leait Cost 
loving four firms: carried out with the foi- 

Asociaciôn de Industriales de la M*„ 
del Uruguay ûe la «adera y Afines 

Darri car-rere - Solari 

Industria Maderera del Norte 

Campichuelo S.A. 

Discussions were held ***•*. *u 
SS?/1"- * both economic      Lt

€AePreSentative9 «* 
additional economic and tecnnicS ¿r?"•*1 aspects an« 
às supplement to their orici?*?      lnfo•ation was received 
ary information changes ?n bo S ?r°P°SalS-    In **• sucement       i 
Pects were permitted?   The mai* ÎÏÏT**1 and te^nicaî Sf- 
are given in Appendix 10. " featUres °* *** final proposal. 
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Asociaci6n de Industriales de la Maoera y 
Afines del Uruguay 

The localization of this factory is given as to South 
of San José with raw materials being:    poplar,  pine and 
willow (sauce-álamo),    in spite of long-term agreements with 
forest owners it is doubtful whether the raw material amounts 
needed can be received without the rise of present price level 
due to the shortage of these species in larger diameters.    As 
the manufacturing process proposed needs continuous supply of 
green logs,   own logging activity should have been  included in 
the proposal.    The area of the factory is too small  and the 
material flow unclear.    The estimated log consumption per 
box is too low.    The manufacturing process can be carried out 
with the machinery proposed,  however the peeling; of different 
wood species calls for different peeling regimes and may give 
variations in veneer quality.    The drying-technique suggested 
for the wire-bound sheets (box-siden) and box-ends is doubtful. 
The different thicknesses in veneers and liste will dry unevenly 
and give tensions in the materials with i^ssible distortion as 
a result.    In the new proposal the technology was changed as 
to utilizing the drier for veneers and lists and carry out the 
assembly of boxes with dry materials. 

The proposed treatment of veneers and lists with penta- 
chlorophenate sodrVim salts against fungi (blue stain)  is prohib- 
ited in many of the importing countries where wood may come in 
contact with fruits.    This is not needed if drying is used and 
moisture content brought under 20%. 

It seems that box-shooks and box-ends are store* sep- 
arately as mounting of box-ends to shooks is not  given. 

For transport only hand-operated lift carriages arc 
proposed and the amounts to be stored are not estimated.    The 
storage area is small and the large amount of boxes to be 
stored, due to the concentration of citrus box deliveries 
to 6 to 7 months,   (See Appendix 4)  is not considered. 
The economic part as to the building-machinery-and labour 
costs was brought on the present level compared with the 
original proposal. 

- Main shortcomings 

a) Proposed raw material-wood species which are al- 
ready in big shortage. 

b) Logging activity and transports are not  included 
in the factory set-up.  (The possibly participating forest 
plantation owner would cater for it). 
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procesa SeVeral POl"ts '» «« Propos«, „anufacturin,, 

_ J^e?"9 " Íitter• ~* »P«i« for sane 

- The proposai to dry the air«,, 
shooks and box-ends, already assembled box- 

- Treatment of veneer« «ri«-* 
salts. eneers Vlth P^ntachloropenate sodium 

Wït* Ä^^S.2^-« ^-cau2ati0n * in. 
the present and future raw m*fa      ,J°Sé'  deP*nding on both 
expansion of the ciSus pLtLa^1 availab^ty a'nd the 
long-term agreements vi^T^^atio" \* •"- ^t 
ÍS- ?   enterprise vill tarantee th;P!n °f forest Severs 
The logging and transport aXivTt^        V materi« supply, 
by forest ovners securi• aftlvltles vould be carried oui 
the factory.    It loZ'Z^rT JU?P^ °f "^£¿Tto 
fling and transport activities to\advisable to have own loo- 
logs and the amounts need"*ill ¿V"** both °» qualify of 
t-ned forest labour if^ ^^^ « * 

D&rricarrpr*s ha«.  «•> 

Mteri.! supply question^î^r?^ «"»«Wo the r«. 

i- co-Ä' *«•«<>» of .00. species for box.nanvlfacture 

Year Pines 
Poplar, 
willow 
•Salix! 

Eucalyptus 
saligna-grandis 

1975 - 1980 

1980 - 1985 
20-25% 

20-25% 
40-50% 

20-25% 
25-30% 

50-60% 

to a greater extent the avaiiíhi« the need to utilize 
Proper pre,e,e„ce ..5 T¿lT0\l?¿Z?s^< «Ä 
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In general the production should be based mainly on eu- 
calyptus, especially as there is a general scarcity of 
pines and villo« (salix) in peeling dimensions. In the 
economic evaluation 50% of eucalypt rawmaterial is there- 
fore assumed. 

The material flow is not quite good. The intended 
steam treatment of logs is planned only for periods when 
there is a risk for the logs to dry. However, peeling of 
eucalyptus needs steaming as pre-condition to receive good 
peeling results. As there is no dryer for veneer and wood 
included, "dippirg" of veneers with borax sodium salt solu- 
tion is suggested. Even if this salt may be accepted for 
fruit boxes in several importing countries, the procedure 
is questionable as the veneers have to be printed before as- 
sembly and the printing results on wet veneers will not be 
of good quality. The general machinery set-up is otherwise 
acceptable. The material-flow does not include the mounting 
of box-ends to sheets (box-sides) which indicates that storage 
is not mace with finally assemblied boxes. The storage space 
•t the factory is not sufficient,especially considering the 
need of air-drying and also the slow drying rate during the 
autumn and winter seasons. Especially for this period the 
stock of ready boxes must be high due to the citrus exports» 
season which is concentrated to the period betveen June and 
December (See Appendix 4). 

The proposal gives a proper scheme for Implementation 
and includes also the integration of the production with 
manufacture of pallets. This is a good approach for level- 
ling out the production "downs•• in box manufacture and also 
for general economy. An indicative market investigation, 
including ova needs, the beverage industry and the harbour's 
requirements, gives at hand that the proposed production of 
30,000 pallets would cover these market requierements. 

The information was given that there exists a Uruguayan 
patent on the wire-bound box owned by one of the proposed 
groups' members. A minor royalty (2-35Í) would be charged Tor 
this patent but kept by the company itself. It is,however, 
doubtful whether this patent has the possibility to be kept 
up-right, if it is on the box in general and not on some 
less important detail. 

Also the economic part as to the financing, investments 
in buildings and machinery was brought on the present level 
compared with the original proposal. 
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In Peeling, stewing, "¿¡f" reqlUres    dl"«*nt r.9ime, 

~* ~> ^    Pines  and villows   (sal-fvi   t. 

Ported to the plywood industries ?•9Í deMnd Md «*• *'««- 
»~9er dimensions are also^êVf• AÍ;;"*"*    «• 

^tretmen?0feu%0^«lo«^in3 faciuty „««„,,, for 

»•neer, ypcus loas to receive good gjiallty 

->   U<* « ^ ,or veneeri ttd tiiiber fw ^^ 

•)   »-M of v„e„, vith bor« sodi», Mt|> 

....    Jn «Pite of the shortages abov« «, «jt.ub«.«- ,„< other ,xi :r;roas:tl
prr„hîî sa*. 

Austria M«*.,^, del M^^ 

£.«3 ?£T»T<eZlll'l¿\>°• "« ** technical 

Ä.pr— * «- a. fi crÄÄj! 

«.tr.ta.but ,uite ^TZZtt^tnlii:ir,ly EUCal^u* 

¿^«A^'ST^.^«*«  «» - OB both 
tav» to be transported from the m^' *?e5e mod »Pacies 
to »,ii, onion.    Therefore   th. ?, ? U and s°Whern i.c'ons 
••ction of factory i7pí«an£« f1^•"1• of possible 
«/.ixed species ¿ ?&%£££ "°" '«ourabie.   £,llB 

»••.treatment of l0g, j, need• ?o'    '°f Peelin9 of «c«yp?us 

Îrtï Le"" lnC]Uded in *rS£wihV^ ?UaUty •e«' 
«WÎ»^; ?frried out eit»>« by the for.«        S9lns an<1 *««*- xraniport firm.    To be secure „•      f°"st owners or by a 
«TOIL, to the factory"^6?"!/6061*'* continuous log I 
»•« • «.finite preference"        WlnS <Wd »«»Port actively 
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The box-ends are suggested to be made of plyvood. 
This is an advantage both for the appearance of the box 

for its strength properties.    A lay-out of factory 
not been submitted but the list of machinery gives by 
that both the quality and kind of machines, is suf- 

ficient for the proposed production. 

The dryer for veneer and savn-wood for the cleats' 
production vas not given in the original proposal but 
included in the final proposal to receive better quality of 
product. 

The area given for the factory and for storage is 
»sufficient, especially considering the need of several 
Months' storage of ready boxes. 

Also the economic part vas brought on the present 
level with changes in foreign loan arrangements, building 
and Machinery costs, etc. 

- Main shortcomings 

a) Long transport distance for raw-material, 

b) Lack of own logging and transport activity, 

c) Utilization of mixed wood species of vhich poplar 
it quite scarce in dimensions suitable for peeling, 

d) Pre-treatment for eucalyptus, vhich is necessary 
for good peeling results, is not suggested. 

Campichuelo S.A. 

The original proposal from Campichuelo of June 1974 
included manufacture of plyvood and wire-bound coxes ut- 
ilising plyvood for box-ends  and thick veneer for box-shooks. 
A basic change in this proposal occurred in February 1975 
«hen the erection of plyvood industry based on utilization 
of Eucalyptus colorado vas declared by the Government es 
a »factory of national interest".    The plot for this in- 
dustry in the neighbourhood of Salto is already prepared 
and levelling has been carried out.    Financing is more or 
less secured and the building activity is estimated to start 
during the present year.   The final choice of machinery for 
plyvood manufacture vili be made in December 1975 or January 
197«. 



-38- 

*ou„d "ZTs pb
r

a
0

C
pte?*it

ah°«  thC ~«»e «f *re 
and box shocks and tob. Í      Ply¥00d in botf box-el 

to review basically the prev^us ^1°n,",ade i,: •«,sary 

CotÄÄ• SS.'SFV* b~«tur,*» 
factory ls scrutinize nrlt. '  the ""P0"1 ** tt£rt 

that the area lì t    U   " has t0 be noted Li-° "* "«»*«! 

(forests. wT^SÎ4,""-*«" of » * «"S-10* 
*"» »as to oe coipSS ,&£*?,£.••"»>•   «e X- 

ÎLÏhe f^e"s\?v¡ra,^
d.,':ra^P"rfj vin oe carrled 

Wrpose are calculated vîth Í 1<mt ^vestments íOT tT» 
by Campichuelo also i, Z*- ** l089lng has be« ÍZLl ! 
'«est labour ava^r•0"* yWS'  ^ •£»S^ 

2ìJìS'.S^aÌÌ^^3f^ tr
Ptable- —r. 

*or a drum-sanding machine. PlyVOod' sPa^ should be resera 

be necessary ¿ÜH• ÍVhe ^-vard a debarlci•       u, 

•anufaetur>e     u y 14O-150 mJ/dav) P• ~,  *Mmes of timber 

i» ErÄaÄ debarkin* *» ~«tííraSTod •"*box 
the bark has S l      Gr#    Por fo1 lowing stSm ÍS not Gv»l»atcd 
«nderMessie hac 1^°^   a^asJÎLîîSÎ? treatn,e„t 0f i0gs 
Forestier ££!• M been r1^"M \   \l »"-rim, , 
nerv h^K     P1Cal in Paris.    ae fi» î wC<ntre Technics 
îôTÎoÎ!uS

p
b

0Tth
P•Patin9 togetherr^tdhelcrin.9 the n2c^ 

ertiel 2,* £,    e tests and the final  ÎI Í CamPichuelo in the 
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The estimated yield'of plywood frou logs is on high 
tide and has been decreased in the re-calculation of ply- 
wood prices.    The glue price is high i,i relation to the 
international  level and other glues than ureafcrmaldehyde 
should also be considered as e.g. casein glue and blood- 
albumine glue,     öoth glues give sufficient  glue-line resis- 
tance against moisture requiered for fruit-box plywood and 
the raw materials for these glues is existing in the country. 

In connection with glueing properties  it should be 
noted,  that the moisture content of dry veneers is given 
to 11-12%.     'his may be on the high side for urea-glues 
but sufficient for blood-albumine and casein glues. 

- Box Manufacture 

For wire-bound box production 3 nun.   plywcod for box- 
ends and box-sheets win be used.    For sawn-wood eucalyptus 
Colorado in logs and cores after peeling will be utilized. 
The material flow in the factory is logical and manufacturing 
space sufficient.    The sawn-wood to be utilized for box cleats 
is dried in a continuous dryer prior to box manufacture.    The 
Machinery proposed is adequate and caters for a production 
volume of 1.5 million boxes per annum.     In machinery set-up 
the suggested gang-saw (frame-saw) for plywood cores and 
small logs is too expensive for the purpose.     On the other 
hand the estimated cost for the drier is on the low side. 

The proposed storage volume for ready boxes is not 
sufficient considering the large amount of boxes to be stored 
during certain periods of ^he year.    Fcr the handli.   -storage 
of bundled boxes en pallets a fork-lift truck for :..cr«. height 
should be used.     Also the economic part as  to the fina  :ial 
arrangements,investments in machinery,  laoour and material 
costs was brought to the present situation compared w ch the 
original proposal. 

- Main shortcomings 

a) No debarking arrangement described,  necessary for 
steaming of logs and for better efficiency in veneer peeling, 

b) No adequate storage 3pace for ready boxes, 

c) Too small area behind the press in the plywood 
manufacturing line, 

d) No laboratory and equipment proposed for production 
control of plyvood. 
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-Mibilltle. have - ^.ss« « -t^Ä« 

3,4,1    Assumptions for t-v^  « 

*i°« du^b^ffrdj?P^fferGl,t ^posais show lar*- „    , proposed   *„* »,       . ai"erencas in far«-•,,,      1     A»ge varia- 
«» 2uÄ.sdtS* ;;cost e»«i«ti'^i s* «??» »— 
»««factuxing process I?," °f «"'««et on t£e SÄ**"' 

in? electric instai ia*.- the cost of ust  nn «       l 
PichuelCs case thf b„ ,°"' "»«• — »«Ï2.  «CT "i 'í"01"4- 

o^ixZr^ ruf a«- äJ^V^"s '¿Ar- 
i» needed for boxes «VT APP««x <) Aaraf ?~ eXports 
»<"ed to the b-» t  •       he fa«°ry.    Th¡ ,t"fge stor»9e are« 

*    cost for box output ost 0.01). hs 

'ree ^«ory^"^"' •»« Siven by three of „. 
the proposa^^/^Prices *£$££„£ »**-.. 
"e" in the invesfnent.     ]°9»l»9 activity with Î•      A,> 
«lents.    i„ the „.    n,   änd labou' cost« í.^ÍÍ    °9sllh2 e9u*P- 
thereforent^„?aSe °f C•uelo t* ^V^"^ 

Wood Specie 

Wne», poplar viUow (salivi 

»aligna,  grandis 
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Wood  Specie Log price on root USS/m^ 

Eucalyptus rostrata 

2j   For poplar and salix  (sauce-álamo)  logs,with diameters 
of 25 cm and above, veneer and plywood manufacturers 
pay 32:50 - 37:50 US$/m3  (65 - 75.000 pesos/m3). 

Two of the proposers use 3 mm plywood for boxes« 
Th« plywood price given is: 

Campichuelo  S.A. 

Industria Maderera 
del Norte 

0.33 US*/«» 

0.90 USS/m2 

The difference in plywood prices is explained by the 
fact that Campichuelo's price is based on the new modern fac- 
tory which will process mainly Eucalyptus rostrata (low raw» 
material price), while Industria Maderera del Norte has based 
the price on the present  sales' prices (with deduction) with 
•tore expensive raw-materials partially due to long transport 
distance. 

Other materials were priced for all proposals as follows1 

Wire (1.6 mm diameter) 
Printing colours 
Nylon strips for bundling 

1.10 USS/Kg. 
7.29 US$/Kg. 
2.24 USl/Kg. 

à ¡lectric energy cost is calculated at the price of 
0.04 USt per  KWh. 

Production for all proposals is taken at 1.50U.OOC c£ 
wire-bound boxes per annum. Additional product«!, as produc- 
tion of pallets in Darricarrere-Solari»s proposal and small- 
boxes in Campichuelo's proposal are excluded. 

Sales price for wire-bound boxes of size 46 x 27 x 27cn; 
is estimated at US?, 0.75.    It was taken into account that the 
price would be »lightly lower than the present price level for 
the imported card-board boxes. 

Capital costs were established for loans and working 
capital on advice of the evaluation team member frem the Plan- 
ning and Budget Office,  Ministry of Finance ±/, as follows! 

In the economic calculation 10X was used as an average 
for own invested capital and on machinery loans. 
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Interest on own invested capital 
Interest on working capital 
Interest on foreign lo£nS 

ÄS?  (—* - 
12* 
10* 

5 years minimum 

Machinery 

Buildings 
10 years 

30 years 

The machinery and hnii^,- 
«*«1. vaiue is ass»êd.        dln9* "" wl»«> °« «id no 

The working eanit-ai 

-R*v material storage: 
Logs 
Plywood 
Vire 
Jointing colour 

-í£¿Pí f0r bundlin^ etc. work m progress 

one 
0.5 
two 
two 
one 
one 

five 
one 

month 
month 
months 
months 
month 
month 
months 
month 

Creditors - one month 

Othercosts a« A » 
«^«irS^TaTTcosis MoJ"aCI,ln,ry "»«Po««, labour 
». four «««nt^Ä.— ctackrt and tawTïw 

'"'•' tt8aìa,lmv"-"-r-i.ìut.n,.r.|_ 

••»"> i» Tabu „ «d ta'lStt^îj'^r*0*'' *• 
The financial profitaM .,*. 

ss^írthe "^^IäL?"*
1'°r *"• «M« IMtw 25 percent tax)¡ oau«ion),  i» the following 
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Proposal 

-Campichuelo S.A. 

-Darricarrere - solari 

-Industria Maderera del Norte 

Net profit in per- 
cent of sales value 

20% 

18% 

21% 

6% 

*>od, tJe^^'fility of •e flrit tto.7       """ " 

Proposal 

"£°Ä4
dea-«-. 

-Campichuelo S.A. 

-Oirricarrere - solari 
«Industria Maderera del nort9 

in S" Pat« " "turn -   P«rc«nt on capita «—Ttri1 

40% 

42% 

42% 

13% 

financial^"* ÍÍ¡?* propo"l* have a verv ,«•< * 
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3.4,3    Economic-technical viability 

3.4.3.1    Asociación de Industriales de la Madera 

The organization of activity is proposed 
through establishing a company (Ltd) with shareholders 
representing the plantation forest owners,  the wood 
industry and the wire-box users.    The board of directors 
should also consist of representatives for these three 
groups« 

As to the financial arrangements of the 
company, the ovn input should cover the building costs 
of the factory.    For imports of machinery a loan (85% of 
value) will be requested from Inter-American Development 
Bank (IADB).    The remaining machinery value (1550 and the 
working capital would be covered through loans from local 
banks.    The approval of IADB takes however normally consid- 
erable time (1-2 years) which in practice means 3 years 
until the start of factory. 

The localization of factory is favourable 
from the point of view of box-supply to the fruit-producing 
areas in the southern part of the country.    In this area is 
however already scarcity of poplar, pine and willov in sizes 
suitable for the industry, especially for peeling.    This 
fact was clearly established through the enumeration made 
by Ministry of Agriculture mid 1974.    The raw material 
prices are already now for e.g.  salix-poplar (sauce-âlamo) 
with diameter above 25 cm US$ 35 per m ,  i.e. on a much 
higher level than the medium prices the profitability 
calculation is based on.    In coming years the incr::is     of 
medium price will surely continue.    It should b: noted 
that also the eucalyptus species in the    southern art a 
(Bue« globulus and saligna) are scarce in diai:,.ct .:z  e-bove 
20 cm and eucalypt sources would therefore not be cither 
a base for additional industrial activity in this >uv \. 

The estimated profitability (20JÍ) and 
financial rate of return (40%) are good, but cc.lcule.ted 
on the production sot-up proposed.    The uno vi table prie- 
rise on proposed raw materials and investments in logging 
equipment would change the picture. 

Taking in account mainly the localization 
of factory and proposed raw-material  supply and species, 
it is considered that this proposal is not the best of 
the four. 
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It is considered that the organization, 
financial arrangements and localization are favourable. 
When therefore the question of the second factory arises, 
to fill the wire-box requirements for 19C1-32, Darricarrere- 
Solari should be considered as candidate.     It would be suit- 
able in good time to have the re-elaboration of the previous 
proposal made, including the technical improvements and also 
considering eucalyptus as main raw-material for production. 

3.4.3.3    Industria Maderera del Norte 

The organization of activity will be imple- 
mented through integration with the existing plywood-factory 
end other activities,with raise of the present share capital 
of the company. 

As to the fi nane i al arr ang cncnt s. the own 
input would be the present value of machinery and equipment 
of plywood factory.    The building costs vili be covered 
through loan brom IADB or local bank.    For imports of 
Machinery a foreign loan (Spanish) on 80% of value is 
under negotiation.    The remaining funds for machinery 
(20j£ of value) and for working capital would be raised 
from local bank« 

The localization of factory at Bella Union 
would be acceptable considering the box deliveries to the 
citrus expansion area in Salto region.    Fron the point of 
view of raw material supply it is less favourable since 
the wood-species to be processed ( poplr.r pines, Eue, 
globulus)  have to a large extent be transported frcr: thè- 
Middle and northern parts of the country.     Th.dr por sirle 
alternative of localization to Paysandû wov.ld D;. therefore 
More advantcgeous, although it does not give the same le- 
gibilities for integration as at Bella Uniô.i, 

The estimated profitability  (6i) and 
financial rate of return (13%) are low cor.pr.rod with 
other proposals.    This depends   mai.-.ly on high raw- 
material prices  (plywood and transport cost for logs). 
The investments include drier for veneers but neither 
pro-tratment arrangements for eucalyptus logs nor logging 
and transport equipment is included.    Own logging activity 
irill bo necessary also considering other expansion plans 
of the company. 
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The estimated prof i tab: lity (187.) and 
financial rate of return (42%) are good,  calculated on 
wire—bound boxes.    The proposed second line for small 
boxes will additionally improve the profitability.     In 
connection with small  bo:; production it  should bo how- 
ever notad that the recently (September,   197<)   started 
box factory in San Jos* has  an estimated output of 
400.000 boxes per year  (in one shift)  and intends to 
market their produce on mainly the internal market. 

Due to the present low demand of Eue. 
rostrata for industrial purposes the future price develop- 
ment is assessed to be normal. 

Some additional investments will be needed, 
mainly dobarker Jbr logs, larger space for storage of ready 
boxes and laboratory equipment for production control of 
plywood.     This will however not influence significantly 
the estimated profitability of box manufacturo. 

Cash flow projections (sec Table 17)  show 
a good liquidity position over the ten years period and the 
accumulated profits are sufficient to cover the prospective 
re-investments in the wire—bound box machinery scheduled 
after ten years operation and the logging equipment during 
years 5,   8 and thereafter. 

The direct employment effect is good.  Each 
job for the box factory requires an invostr.icnt of U$S 19,000 
per job which is on the low side in Uruguayan conditions, 
Additional 22 jobs arc created for the logging and trans- 
port activity. 

As the project shows a good profitability 
no shadow-price for unskilled labour has been c:.lev.: ..ted 
with,  in    spite of very good availability of labour in 
Salto aroa. 

For same reason no opportunity cost cf 
foreign exchange has been taken in account","* in. spite of 
the considerable import substitution effect t'.ic vir>> 
bound box manufacture will have for the country now and 
in future. 
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It is considered that the organization, 
financial arrangements,  localization,   technical process 
and profitability are good.    In addition,  due to the 
already taken steps for the plywood factory,this proposal 
compared with the others has the best possibility for 
soon implementation. 

3» 5    Quality control of v/ire-tramd boxes 

The best solution for quality control may be the system 
of seals of quality aclr.iinistered by independent body 
offering guarantees of impartiality. 

The Analysis and Quality Control Laboratory (laboratorio 
de Análisis y Ensayos) in Montevideo has since 1966 
provided technical advice on natters related to the 
products of various industrial enterprises.    Further- 
more,  the Laboratory (LAE) has carried out a standard- 
ization,  certification nad publication programme.    For 
strengthening    the LAE's activities within special areas 
the UNDP/UNIDO Project URU/71/521 - Quality Control Lab- 
oratory for Leather and Leather Products started operation 
1974. 

It is .obvious that LAG is the suitable body for quality 
control of wooden boxes, including wire-bound boxes for 
exports, but they lack both suitable testing equipment 
and personnel trained for that purpose. 

Wooden boxes are to be checked at three stages: 

a)    The laboratory stage, where, in both the initial tests 
and routine quality checks,  the level of strength is 
established 

b) During actual use, both at the placo of dispatch and 
at the destination. 

c) At'the manufacturing stage. 

In principi« the seal of quality should not bo based on 
the chocking of output, but rather on the checking of 
the quality control carried out by the manufacturer 
hiaself. 
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¡SABíAS ruan^ »»h a «i«, SPOcmc. 
pol::ts in pariic^ ' ^ lnclud'=» following 

a) The quality of „00d, 3iyv„od or v.nocr. 
b) «^«curacy and illMity of cutting ^ ^^ ^ 

c) The quality of stapling 

d) The quality of assembly 

tests ar-.d issue a »cortt£££ J        fM' °Ut tho lnitial 

The follov;-up tests couìd h     .      J^Uty" for Campichuelo, 
taking sables a      h t    !t l

51^ *th. »** through 
representative of era     ÎÏ = P°rtS ±n Franco b* the 
cqui?,ont and t^^^^l^.^ tho necessary 
wuld connc-ncc  through LB4 aïïio «     '?° qUclllty tostin9 
the PICCO of dispatch. manufacturing stage and 
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4.   RRffPfflBKPATIvNS 

4.1 Requirements for manufacture of wire-bound boxes 

The implementation of Citrus Improvement and Expansion 
Plan and the Small Farm Development Project within the Na- 
tional Development Plan calls for the start of box-manufac- 
ture in the country to save considerable amounts of foreign 
currency for imported boxes. 

The delay in implementation of box-manufacture will 
mean quick rise of foreign currency expenditure: 

In year 1976 1.3 mill.  USI 
In year 1977 1.7 mill. USI 
In year 1978 2.5 mill. USt 

The present manufacture of wire-bound boxes (from Sept. 
1974) does not fill the requirements quantity and quality- 
wise and caters for the demands of one citrus plantation 
(exporter) only. 

The existing card-board box factory can fill the demands 
for this kind of boxes.    Using imported semi-chemical pulp 
as raw-material,  this industry is    however only partially 
import-substituting. 

It is recommended that manufacture of wire-bound boxes 
in Uruguay should start as soon as possible. 

4.2 Choice of the 'cost proposal for wire-bound box 
manufacture. 

After the technical-econcmic evaluation it has been 
concluded that the proposal from Campichuelo S.A. is .k-- 
most advantegeous for the national economy for following 
reasons-: 

a) It will utilize raw-materials (Eucalyptus rostrata) 
which hitherto    have not been te a larger extent used for 
industrial purposes.    The wood-amounts from the Salto Grande 
4am area»  representing an approximate value of 500.000 US$ 
(on root) will be "saved". 

b) In integration with the plywood mill it will have 
the possibility to produce a high quality product. 
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4.4   vire-bound *«* gnai-ity and quality control 

The wire-bound box manufactured by Campichuelo vili be 
of plywood from Eucalyptus rostrata.    This wood specie gives 
a strong product with a brownish colour.    Majority of fruit 
and vegetable boxes are made in light-colour wood species, 
due to the low prices in many countries of these species. 
East-European countries, having good availability of beech, 
are however manufacturing export-boxes of beech,  having only 
«lightly lighter colour than Eucalyptus rostrata.    Also the 
contacts with box-manufacturers in France indicate that tney 
would import plywood from Eucalyptus rostrata for their own 
production of wire-bound boxes. 

The strength properties of plywood-box is superior to 
the one made with veneer.     Plywood-boxes are therefore often 
used for long distance transports of fruit. 

The quality control is  important and should be carried 
out by the Analysis and Testing Laboratory (LAE)  in Montevi- 
deo.    LAE lacks however at  present the necessary equipment 
and for box-testing trained technicians. 

The initial tests for Campichuelo's wire-bound box and 
issue of a "certificate of  quality" will be carried out 
through CTB.    If necessary the folîow-up tests could be 
carried out by the same institution. 

It is recommended: 

a) To request through UNDP/UNIDO a fellowship for a 
technician frcm LAE for 2-3 months to r-^ive the necessary 
training in box-testing techniques at CTB's laboratory. 

b) To request funds for necessary additional   equipment 
for LAE (approximately US* 20.000). 

' If LAE is not ready (as to the equipment  ¿nd train- 
ing of technician) to commence the box-testing whea Campi- 
chuelo starts the production: 

c) To request CTB to carry out in the beginning the 
tests on wire-bound boxes manufactured by Campichuelo. 

4,5   Future production of wire-bound boxes 

Campichuelo's proposal includes plywood manufacture 
for exports in one shift and utilization of other shift for 
manufacture of vire-bound and stapled small boxes. 
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bound boxes L^coc^os'pïcd^alVb  U•-°°° »lre" 
°e noted,  that the small-box TÍÍ    ? °*es'    " has f° 
»ire-bound boxes.    «re^y ye•V? ?e U"liled f» 
wire-bound boxes and stilli b•L * t0tal domand °f million. small-boxes is estimated to be 3.6 

which reaches the level  o' 4 ë » n' "T*""9 box dema»d 

Two factories would liso be ol ZÌI, ï" year 1986' 
view of competition      if l*°î advanta9e from point of 
DevelopmentPBa„ic    »"^     ITT-^-^ 

I""-*«ic« 
»Pproximately 2 years un m ÍU„H! 

acqulred-  ""oh may take 
.ble to start the

y p^n^aí "£',£/££<'  " " SáVÍ" 

wood species,  etc.    it  is th•?«        Î    n»   utlli^tion of 
their propose after relscrllfrZl3dV1Sable to insider 
'or the second factory to beTuTlt      %'  "   •*" beSt °ne 

»ent costs (in prescJ val^,b^ J*e est^ted invest- 

For buildings approx. 

Por machinery approx. 
USI    300.000 

USI    400.000 

WÄTSÄrr; fe decision a feasi. 
•arket dcve"loP1ncnt      r fru Í      L        f 1976'  as to^ 
ra^-material resource    ^llì?^ ** PaUetS' th* *v-s  ,   manufacturing techniques,   etc. 

to fill one part of tío ü        ¿    £ ^ thelr Possibilités. 

thin boards, considers tZ sta 1   ÌÌIZ?'  '««*' l09s *« 
However,  it is doubtful vhTthrï l'y       ****** °{ lo9»- 
•nd """ - *- the i„UíerestthoCfr tta'c^ì^"0" <* Wlar 

in ^venTfe"* t^ure'tnf f* <ff* «**»«.> 
Plywood and veneer factories    toPi"lMUty /or exl"in9 

lo«., necessary for their production   " X,r9*r iimet<* 
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It il recommended: 

a) To carry out a feasibility study by the end of 
1976 through the National Industrial Technology and Pro- 
ductivity Centre in collaboration with OPYPA and possibly 
with an UNIDO expert  (3 veeks). 

b) To consider Darricarrer«-Solari for building of 
the second factory for manufacture of wire-bound boxes 
«£ îmall boxes for the supply mainly to the Southern Zone. 

c) To advice Darricarrere-solari to review their 
proposal as to the manufacturing process considering eu- 
55*uf .pecies as main raw-material source.    The reviewed 
proposal should be one of the backgrounds for the feasibi- 
lity study end of 1976. 
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APPENDI3M 

UNITED NATIONS  INDUSTRIAL DEVELOPMENT ORGANIZATION 

UNIDO        17 December 1974.- 

Efqueit from the Gomn^t of the Ea«»»•. Republic oP ii,,, 

for Special  industrial   Services 
sm 

JOB DESCRIPTION 

TS/URU/74/020/11-01/07 rev.i(#) 

FOOT TITLBl 

DURATION: 

Expert in Forest Industries Specialized in Packin« 
Crates (Bruce-Boxeo) for Fruit ExportP 9 

One month 

DATI REQUIRED: As soon as possible 

DUTY STATION: Montevideo 

PURPOSE OF 
PROJECT 

DUTIES! 

Jn«!«SíSt the A9ricultural and Planning Office 
aÄ/n?the NatÍOnal ••t,ii Techíoío^ 
and Productivity Centre in the selection of ¡1 
temative technologies f0P installing a faetòn 
to manufacture crates for fruit exports.    £* 
b«st *olutio».  in the interest of th* country 
should take i„to account  the economic" assets 
as well as the quality of the product. 

hÌ\^Pert ViU WOrk t09ether with a team for-ed 
by representatives from the National "IcLrSll 
and Productivity contre,  OPYPÎ ^d the MannL 
and Budget Office.    This team ¿in? Planni«? 

1. Analyse the bids presented indicating the 
îr£,C;-  Viability oi? the processeï9,uggested 

i» the Language Regents?       bein9 lMU,d due t0 • <*•»*« 
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2. Propose the best technical solution for a 
packing crate factory with regard to the 
*ood to be used, production methods, treat- 
ment required, equipment involved, etc.; 

3. Evaluate the alternatives and  select the most 
convenient one taking into account the present 
availability of forest and human resources in 
Uruguay; 

4. Formulate the final project for the install- 
ation of the factory, incorporating the best 
tenders. 

DtlALXrXCATIOIISl Industrial or forestry engineer with wide indus- 
trial experience in fruit packing factories and 
knowledge of the different technological process- 
as in this type of industry. 

LANGUAGE t 

BACKGROUND 
INFORMATION: 

Spanish;  English or French acceptable 

Assistance in creating a new industry for manufac- 
turing packing crates locally is very important 
for Uruguay.    The agrarian policy of the Govern- 
ment is placing special emphasis on non-traditional 
exports such as fruits and vegetables.    With this 
goal in mind, the S.nall Farm Development Project 
and the Citrus Development and Expansion Plan were 
created in order to increase the production avail- 
able for exports.    In the north,   principali-/ ir 
the  Salto district,   an important or.rus grou.ag 
area is being developed with a vi aw   o axport.ng 
the produce to neighbouring countries ana to the 
northern Hemisphere.     In the eastern :>art of the 
country,  around the capital Montevideo, for sever-. 
years fruit production,  each year more favourable. 
has been encouraged.    The Small Farm aaá Cxtrus 
Plans are presently orientated towards tne develop- 
ment of high quality produce acceptable in n.tor- 
national markets.    It is hoped that export earnings 
from this sector will be significant.    Aside from 
baing a source of foreign currency, the develop- 
ment of this sector is providing a new source of 
Job opportunities which are badly <t°ded m Uru- 
guay.    The» is no doubt that the installation of 
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a packing crate factory is fundamental to the 
export promotion of these products.    At the 
present time the boxes being constructed locally 
are of limited quantity and poor quality.    The 
major portion of the boxes being use.d are import- 
ed from Brazil at high prices in hard currency. 
The economic  importance of having a good packing 
crate factory in Uruguay therefore is obvious. 
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Appendix    2 

DISTRIBUTION OF PLANTATION  FOREST   ANO THE 

 CITRUS  EXPANSION AREA IN URUGUAY  

KUA 
UNION 

SALTO 

PAYSAN OU 

I « CVCMOT »M». 
P. NNtt  MC». 

A* POFLA* M«» 

I- ftM.ll    »*•> 

H.mTM  »fi«   IAMB ON  TMf NATIONAL ACIUCULTVNAI CfNSU*   ttfO 
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AFPENDIX  3 

REPÚBLICA ARGENTINA 

Southern plantatic 
arta for mainly co- 
niferous forest 3 
approx. 11.000 Ha. 

Northern piantati?. 
area for mixed 
forests approx. 

49.000    Ha. 

FOREST DEVELOPMENT PLAT 
POR PLANTATION FORESTS i:.r 

PAYSAÎJDU AREA FOR   1975-19c 

CD 
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Appendix A 

DISTRIBUTION   OF FRU1TBOX   DEMAND 
_FOR EXPORTS IN URUGUAY 197A_ 

Total  tor    197A. 834.000   box»» 
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PRINCIPLE  OF WIRE-BOUND BOX 

Appendix 
7 

-~-^>--- f'^v^~ 

BOX-SIDES (Sheets) with assembled  box-end» 

CLOSURE TECHNIQUES 

Cloture capacity : on* person 150 boxet per hour 

Assembly of box: 
One person   125 boxes per hour 

STORAGE ROOM SAVINO 
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APPENDIX 8 

Summary and conn usions from the French Technical 
Cooperation Mission 

Report of Mr. Roger Dubois, Centre Technique Forestier 
Tropical,Nogent-Sur-Marne,France of june 1969 

Resumen v conclusiones 

Esta misión comprendía inicialmente tres objetivos: 

- la difusión de los resultados de pruebas de laboratorio so- 
bre las posibilidades de empleo de las esencias de refores- 
tación y particularmente de los Eucaliptos; 

- la ret lizaciôn de pruebas industriales; 

- la proposición de un plan de desarrollo para las industrias 
forestales. 

Durante los tos meses qve pasó el experto en Uru- 
guay, sólo el primer punto pudo ser tratado completamente, mien 
tras que los otros dos tan sólo pudieron ser esbozados. 

Así pues la Dirección Forestal del Ministerio de 
Ganadería y Apicultura pidió al exporto el modificar su progra 
aa y reali lar una crítica constructiva del comercio y de las 
industrias de la madera y proponerle un plan do trabajo para la 
»•jora y el desarrollo de este sector. 

1.     T.n situación general da las empresas  dajajna- 
dera es bastante~dificil.    Este sector padece,   como lo? derr. s, 
d*el retroceso de que sufre la economía uruguaya.     Uberosas em- 
presas se han visto en la obligación, ya sea de cerrar ya -e 
reducir considerablemente- su actividad.    En estas condiciones 
la compotencia es aguda, sobre todo al nivel de las pequeñas 
y «edianas empresas  (serrerías, cajerías,  carpinterías, mue- 
bles).    Esta competencia opone sobretodo las empresas del in- 
terior a las de Montevideo.    Las primeras benefician, respecto 
a las segundas, de una diferenciación del régimen fiscal on su 
favor,  de una mano de obra mas barata y de maderas menos caras 
procedentes muy a menudo de compras hechas de contrabando. 
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No es extraño pues,  que a pesar de los costos 
de transporte elevados,   puedan las empresas del interior apro- 
visionar Montevideo a precio menor que las empresas situadas en 
la capital y que no disponen de las mismas ventajas.    En cambio 
la competencia no  os tan severa al nivel de las industrias más 
concentradas   (compensado,  tableros,  pulpas y papeles) en las 
que  los productoresdesde hace ya varios años,  en el àrabi to de 
un acuerdo profesional,   imponen prácticamente sus precios  a los 
utilizadores. 

Hay que subrayar por fin,  que las ofertas  y las 
demandas de productos forestales no son siempre muy bien conocí 
das de los interesados.    Por consiguiente,  Montevideo desempe-" 
«a a menudo,  en la distribución, un papel de placa giratoria 
no siempre justificado". 

2»     Las industrias  de la madera  se han quedado casi 
siempre en ur. estado artes-nal.    Debiera hacerse un esfuerzo  
notable en c-l  sector de la tecnología para mejorar el afilado 
de las cintas de sierra  (adopción de la dentadura triturada y 
del  estelitajc),   el secado de las mederas,   la preservación de 
las piezas de madera al contacto con la humedad o que no resis- 
ten al  ataque da los insectos xilófagos. 

Convendría desarrollar,  cuanto antes, diferen- 
tes industrias entre las cuales conviene citan 

"    las serrerías móviles que se adaptarían per- 
fectamente bien a la dispersión de las plantaciones uruguayas 
y que permitiría ofrecer en el mercado,  aserrados de buena cali 
dad de madera nacional; * 

. "    la fabricación de tableros  do madera aglome- 
rada a base de Eucaliptos que debiera substituirse progresiva- 
mente en el arreglo y la construcción de muebles al pino impor- 
tado de Brasil; 

- la fabricación de calas arapadas para el 
mercado local y de cajas  armadas para el mercado de ¡yoortácifin 
que permitiría utilizar mejor las maderas disponibles y ofrecer 
productos de mejor calidad; 

- la fabricación de pulpa mecánica do Pino o 
de Alamo para la elaboración del papel periódico actualmente 
Importado ; 
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- por fin la fabricación de carbón activo y la 
extracción de aceites esenciales de Eucalipto podrían tal vez, 
tras previos estudios, revelarse como actividades no tradicio- 
nales interesantes en Uruguay. 

3. Para favorecer la mejora y el desarrollo de las 
industrias de la madera, la Dirección Forestal tendrá que esfor 
tarse pues: 

- en hacer previsiones a largo y mediano plazo 
para conocer bien la oferta y la demanda de productos foresta- 
les; 

- en obrar sobre las materias primas realizando 
un inventario forestal para conocer mejor los recursos existen- 
tes y esforzándose en desarrollar nuevas plantaciones; 

- en contribuir en la mejora de la tecnología 
realizando pruebas industriales y haciendo un esfuerzo de vul- 
garización técnica; 

- en obrar sobre el plan económico lanzándose 
en una acción de promoción de las maderas nacionales, publican- 
do infirmes sobre los mercados y los precios de las maderas y 
esforzándose en suscitar nuevas  realizaciones industriales. 

4. Para sostener la acción do la Dirección Fores- 
tal, la Cooperación Tecnica Francesa puede: 

- seguir desempeñando el papel de .consejero 
técnico de la Dirección Forestal,  por misiones  a intervales re- 
gulares relativas cada vez a un programa preciso; 

.    realizar un inventario del  potencial fores- 
tal de Uruguay,  documento     indispensable para planificar el 
desarrollo de nuevas industrias; 

- contribuir a hacer progresar el empleo de los 
Eucaliptos,  principales recursos de madera de Uruguay, instalan 
do una serrería piloto dotada de un secador artificiali 

•    favorecer la modernización de las serrerías 
y de las pequeñas y medianas empresas de la madera poniendo en 
pie una unidad móvil de asistencia tecnica encargada do dar con 
sejos prácticos, tanto para el afilado como para la organiza- 
ción general de los talleres; 
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-    por fin, ayudar a la Dirección Forestal a 
definir un plan general de desarrollo de sus industrias de la 
madera cuar.do disponga do un inventario forestal  prociso y de 
informes suficientemente sólidos sobre cl mercado nacional. 

5.    Parece muy deseable que Uruguay pueda seguir 
regularmente el desarrollo de  sus industrias forestales,  sector 
muy complementario de  sus actividades agro-pastorales tradicio- 
nales que le ha do permitir,  en particular,  el realizar impor- 
tantes economías de divisas y responder así al desafío de la 
naturaleza que no dotó al país con abundantes bosques natura- 
les pero donde sin embargo los arboles plantados por el hombre 
crecen tan bien. 
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Appendix il 

LIST OF INSTITUTIONS, AUTHORITIES AND PERSONS 

Evaluation team for the Project 

Bugen Justsuk 

Juan B. Morelli 

- Industrial Adviser, 
United Nations Industrial 
Development Organization 

- Project Evaluation Section 
Agriculture Policy and 
Planning Office (OPYPA), 
Ministry of Agriculture 
and Fisheries 

- Oficina de Planeamiento 
y Presupuesto (Budget Office), 
Ministry of Finance 

- Technical Deputy Director, 
national Industrial Technology 
and Productivity Centre, 
Ministry of Industries and 
Commerce 

ttlite4 Nations Development Programme (UNDP). Office in Uruguay 

Luis Gomez        - Resident Representative of UNDP 

Juan Caleció odrcot  - FAO Country Representative, 
Deputy Resident Representative 

- Progi'ar.mc Officer 

Edgardo Favaro 

Julio C. Villemur 

Juan L. Larr.burc 

Ministry of /.Triculture and Fishc-rios 

., / Di ego Payss 

Ilda Perirh 

Jorge Saxel 

Yanjl Brune 

- Director, Agriculture Policy 
and Planning Office   (OPYPA) 

- Deputy Director,  OPYPA 

- Director of Citrus Board 
(President,  de  la Comisión 
Honoraria Nacional  del 
Plan Citrfcola) 

- Agrie. Engineer 
Citrus Board 
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Julio C. Galli - Director of Agroeconomic 
Studies (CONEAT) 

Gabriel M. Caldevilla- Director, Forestry Deparment 

Julio C. Laffitte   - Deputy Director, Forestry 
Department 

- Engineer, Wood Technologist, 
Forestry Department 

p. Senysxyn 

industries 

Héctor Faroppa 

Héctor Becchino 

Juan Blasco 

Juan A. Mussini 

Pindapoy 

Asociación de Industriales de la Madera v Afines 3ol 'Jrugua 

Gregorio Prxepiorka - General Manager 

Juan A. Echenique   - Deputy Director 

- Director, 
Carpintería Aquíles Faroppa 

- Director, 
Cía. Industrial Comercial Sur S.A. 
(Manufacture of cardboard boxes) 

- Director, 
Juan Blasco y Cía., 
Concordia, Argentine. 
(Savmill) 

- Owner of sawmill, San Jos6 
(rented to Melvi S.A. for 
box manufacture) 

- Wire-bound box factory, 
Concordia, Argentine. 

Campichuelo S.A. 

Juan C. Campora 

María C. Giavi 

Michel Fortea 

- General Manager 

- Companys» Solicitor 

- General Manager for 
TEMSA, France. 
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DarrJf arrere - Solari 

Federico B«rro 

Rinaldo Tuset 

- Companys' Lawyer, 
Member of the proposal' team 

- Engineer, 
Member of the proposal team 

Industria Maderera del Norte 

Luis A. Luaces - Sales Manager 

Mario Volontario - General Manager 

Luis I. Martinez - Industrial Manager 

Albert Ducrocq - Production Engineer 

The Analysis and Quality Control Laboratory (LAE) 

Enrique Bla 

Guzman Barreiro 

- Director 

- General Secretary of LAE 
Deputy Director of the 
Industry Board 
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