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1.1 The import valuec of wire=bound wooden boxcs meant to the

country for 1974 a disbursement of foreign currency of
US$ 730.000, The development of citrus Plantations within
the Citrus Dcvelopment Projcct and Small Farm Development
Project (#) would increase the necessary import.of boxcs
year 1978 to a valuc of US4 2.000,000 (page 8),

The existing card-board box industry is only partially
import-substituting as the raw-material (semi-chemical pulp)
is imported,

The existing wooden=box industry has neither the capa-
city nor the quality for wire-bound boxes for exports,

1.2 As to the rawvematerial (vood) availability,there hag

been a remarkable increase in the utilization of locale
ly grown wood, vYear 1973 domestically grown industrial
roundwood wvas covering S6% of demand, compared with 38% year
1968, Species ag Pines, poplar and salix are in great de-
mand from the existing industry and the fruj t~box manufactye
re should mainly utilize eucalyptus species (page 11),

The filling of dam of Salto Grande Hydroelectric Pro-
Ject(1979-80) will submerge 500 hectares eucalyptus plane
tatior - forests representing a volume of 100,000 m> round-
wood sujitabie for industrial use,

1.3 The evaluation of proposals for erection of factory for
vire~bound box manuiacture consiaer-:d the local:zation

of industry,technical aspects (page 20, and the CCCAUMIC VI e

dility (page 32),

The economic-technicai conclusions (pae 22) gave at
hand, that the proposal from Campicruels $.4, is most ade
vantegous for the r.ational economy for fcllewing main reae
sons (page 37 and 41):

(*) Proyecto de Desarrollo Granjero




a) It will utilize eucalyptus rostrata including the
roundwood amounts from Salto Grande dam area;

b) it will ¢ive a high quality product in integration
vith plywood mill, which alrcady has been declared by Go=
vemment as "industry of national interest",

¢) it can commence the operation by end of 1976, the
year when the value of imported boxes has already reached
the level of US$ 1.300,000,

d) the financial arrangements seem to be in hand ine
cluding nccessary external crecdits for machinery,

1,4 The continuous increase of frujt-box demand to 3,€

million boxes by year 1980 and 4.8 million boxes year
1986 (Table 4) makes it necessary tc consider and additio-
nal factory to start the operations 1980~81,

The proposal of Darricarrere-Solari (page 35) is ad-
vantageous as to the localization, organization and finare
cial arrangenents, 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 Andlisis y Ensayos - LAE)
could fill this function, but they lack at present both sui-
table testing equipment and personnel trained for that pur-

pose,

1.6 Following main recommendations are given (page 41):

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

= to give Campichuelo S.A., the task to start the box
manufacture and declare the box-factory as "induse
try of national interest"
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to request an UNIDO expert for participation in
Plywood testing and final machinery choice in France,

to request an UNDP/UNIDO fellowship for a technician

from LAE to receive the necessary training in boxe
testing,

to request through UNDP/UNIDO funds for additional
equipment for LAE,

to carry out a feasibility study for the sccond fruite
box factory about erd 0f 1976 through the National
Industria) Technology and Productivity Centre in Col-
laboration with the Agriculture Policy and Planning
Office and possible Participation of an UNIDO expert,




2. INTRODUCTION

2.1 General Background for Uruquay
2

Total Land Area: 176.215 Km,

Total Forest Area: Approx. 6,200 Km.2 of which 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 US$ = 1,970 Pesos

GDPs . 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 cépita: In 1961 years peso value!
1973 = 822,074 Pesos 1973 « 6.324 Pesos
1974 = 1,456,422 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% -304% 107% 1.5% Y

Part of manufacturing industry in GDP at factor costss
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, i
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The Naticnal Developrnant Plan 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 develope
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 exe
emptions in general:

Year of operation Exemptions

0 -1 Total exemption of fiscal duties
on machines, raw materials and
on profits.,

Q-4 Total cxemption on the part of
imported raw materials used for
export goods, Exemption profit
taxes, :

5«6 50 percent exemption on imported
rawv materials and on profit taxes.

Project Back ground

Within the National Development Plan the implementa-
tion of the Citrus Improvement and Expansion Plan and the
Small Farm Development Project have bteen inclui:d,

These projects, which are financed througih the Intoye
American Development Bank (IADB), are expected to increa_e
significantly the quantities of fruit for exports, At
Present, the wooden packing boxes for the increased ox-
ports of fruit have been imported, mainly from Brazil, It
is essential to produce an adequate amount of wc.Aden Fruite
boxes within the country. This will contribute to the
realization of plans to increase fruit exports ard,fw t: r-
more, considerable amounts of foreign currency will be
saved excluding the necessity to import wocden fruit=-boxes,
The present wood-box manufacture covers only the needs for
the internal fruit-market and consists of small units not
in position to meet the growving dem:xad for citrus exports,

[
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Tenders were thercefore called for from those, inter-
ested in establishing factories £ r wirc-bound boxes for
fruit, In the background given, the sizec of boxcs was €S=
timated for 18 Kg. and 22 Ka, of citrus and othcr fruits,
It was further estimated that the factory would have to
£ill a demand incrcasing 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 investe-

“mend necccssary over a ten=-yecar period, a description of the

production process, cost factors, manpowcr rcquirements,
construction time requirced and the financial possibilities
of the cinpany, should be inciuded in the tenders, Four=
teen tonders were reccived offering a wide variation of
solutions,

Qutlinc of official arrangcionts

The Government's request through the Agriculture Pcle
icy and Planning Office (OPYPA) of the Ministry of Agricule
turc and Fisherics for assitance in wooden box packaging
for fruit exports was roéeived on the 11 June 1974, -and
the rcquest was approved by United Nations Industrial
Development Organization (UNIDO) on the 4 October 1974
(Job description sce Appendix 1)e

Duc to widened scope of activity, including the
evaluation of possible intcgration of woodcin box manufact-
ure with a plywood industry to be erected, the Government
requestcd for an cxtension of the project on the 4 March
1975, which was approvced by UNIDO on the 17 March 1975,

The work was carricd out at the officc of OPYPA at
the Ministry of Agriculturc and Fisherics end was perforncd
in closc collaboration with the tean formed by roproscnt-
atives of OPYPA, the National Industrial Technology and
Productivily Centre and thc Planning and Budgcet Officc of
the Ministry of Financc,

2.4 Objcctives of thoe Projcct

The objcctive of the Project was to help the Govern-~
ment to detoerminc which of the tenders reccived is economs=
icaliy and technically viable and to determine the best
solution to thc problems in the interest of the country,
taking into account cconomic aspects as well as the quality
of the wirce-bound box manufacturcd. Sclcction of altcrna-
tive technologies for manufacture should be tstablished,
Following aspccts should cspecially be taken into consid-
cration:

et e

i S RS e 1.
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a) Analysis of the bids oresented indicating thc technical
viablity of thc proccss suggested in relation to the
need for wirce~bound boxcs of acceptable quality;

b) proposition for the best technical solution for a
wirc-bound box factory with recgard to the wood to be
uscd, production methods, trcatment rcquired, cquipe
ment involved, cte,; :

€) covaluate the alternatives and sclect thoe most convee
nient one taking into account the present availabile
ity of forcst and human resources in Uruguay;

d) foriumlate the final project for the installation of
the factory incorporating the best tenders,

Th¢ significance to the country's cconoir would be,
that bascd on the presont lisports of wirc—bound boxcs
about US$ 800,000 will be saved, By 1984 this amount
wvould risc to thc level of US$ 4,000,000 (in present valuc)
Possible utilization of wood specics not at present utie
lized for industrial purposcs to a grcater coxtent, would
give a stimulus for thc dcvelopment of industrial use of
plantation forest's specics at prisent mainly uscd for
fuel, :

This aspcct was alrcady raiscd by the Fronch mission
vho, within the scope of the tcchnical bilateral COOPLTram
tion between France and Uruguay, visited tho country in
1967 and 1969, Thc mission ovaluated both the cxisting
forcest resources and forest industrics and rcceonmendations
verce given for futurc developnent,  Arong thcs: recome-
mendations the nced of utilization of cucxlypt spotics
vas underlined, Also the viabilit: to start “hw may © o
ture of fruit boxcs both for the intcrnzl marvet and thac
vire~-bound boxcs for cxports was menticnod (Su .. ary ard
Conclusions of the French Mission's report = sie Appo. Jix
8).

The Govornment contribution for the Provj.zt has boen
approxiiaately US) 4,000 and the UNDP/UNIDO Coiirisution
approximatcly USS 6,500,

.

The Project commenced on the 22nd February 1975,
and wvas comrlcted on tac 8th April 1975,




3.

3.1

FINDINGS

The Fruit Box Demand at Present and Forecasts for Future

Develogment

The Citrus Development and .the Small Farm'DeVelopment
Projects will increase the fresh fruit €xports through the
improvements of the present Plantations and the introduc-
tion of new varieties, The estimated quick rise of mainly
the citrus production wvill make it Possible to increase
significantly the éxports. However, alreads the last year's
developing export meant high rate increase of imports of
wire-bound boxes mainly from Brazil,

Table 1 shows the export development 1970-1974 (boxes
containing 17 to 18 xgs, citrus fruit),

Table 1 ;
; EPORTS OF CITRUS PRUIT FROM URUGUAY 1970—1225 j
| Number of _ 3
Year ﬂra-bogd boxes :
1970 175.200 ' |

1971 278,400

1972 232,300
1973 569.500 1

1974 728, 300

(833.900) 1/

S——————
Source: Central Bank of Uruguay ;
Ministry of Agriculture and Fisheries %

1/ Note that the total amount 1974 was 833,900 of
which amount §1,000 vire-bound boxes wvere

The prices for imvorted vire-bound boxes have been

. Sontinuously increasing, The present price for imported

vire-bound boxes (March 1975) is US$ 1.00, For card-board
boxes the import price is US$ 0,80, The import value of
boxes for 1974 year's exports meant to the country a djs.
bursement of foreign currency of US$ 730,000,

Based on developmenf Plans for citrus Plantations the
needs of wvire-bound boxes and smaliep boxes for fruits

vere estimated in Jaanuary 1974 by the Agriculture Policy
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N

and Flanning Office (OPYPA) 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. ~The imported box has a value of APProx-
imately 25 percent of the total pPrice of exported boxes
including fruit. Local manufacture of boxes at possibly
Jower 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 Ffor
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, Compafifa Indus-
trial Comercial del Sur S.A. (CICSSA), is manufacturing
boxes according to international standards and seems to be
dependent uf 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 cépita rate althougn it is not wvalid
for all the courtries. Use of card-board boxes ic alce
connected with the implementation of pall »tised traisports,
Furthermore, the card-board boxes must conform witii it -
national standards of suitability for sia tran., ree o
resist moisture and have strength for piling,

it is congluded that for a cunsiderable period of

years to come, the prevailing packaging method for fruit ex-
ports in Uruguay will be the wire-bound boxes. Howover,

as the 1974 year's share of card-board bcxes is approxi-
mately 13 percent, it may be right tc assume a stable share
of 10 percent in the coming development of fruit-bcx de-
mand. This would place Uruguay on the same 1.vel with
fruit exporting countries as, €.g. France,Greece and Italy,
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The estimated demand of wire-bound boxes

P

for fresh-fruit exports
(In thousand units)
Wire-bound box -V
Year Citrus-fruit Other fruits Total - 8Small boxuzﬂ
Northern , Southern southern Southern
Zone 3/ Zone Zone
1974 600 200 - 800 51
1975 1.060 240 130 1.430 284
1976 1.560 280 135 1975 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 3.85% 1.300
1984 3.165 600 260 4,025 1.300
1.300

1985 3.165 600 260 4.025
etc, :

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

1/ Vvire-bound boxes vith volume for 17 - ®0 Kg. fruit
2/ 8mall boxes vith volume for 2 - 8 Kg, fruit
3/ 8alto and Paysandu Departments

(amh)
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. lable3d

Use of wood and cardboard for fruit and vegetables
in different countries

(Year 1972)
Wood Cardboard
Country (Percentage) (Percentage)
Algeria 100 (o}
Australia 60 40
Belgium 80 20
Bulgaria 95 S
France 90 10
Greece 90 10
Israel 80 20
Italy 90 10
Latin America 95 S
Marocco 95 S
Netherlands S0 50
Nev Zealand 60 40
South Africa 60 40
Svitzerland 100 (o]
Twnisia .95 5
Twrkey 95 5
United Xingdom 60 40
United States 50 S0
" Yugoslavia 98 2

AQurce: UN Publication N* E,72,II.B,12

(amn)
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The estiratc for wire-bou

nd box demand 1975 to 1986

and thercafter,with the above
count, is given in Table 4,

The demand of wire-bound
the Mr-thern Zone,year 1977, i
boxes and in the Southern Zone
boxes  _nsisting of 0.6 millio
millior st-pled small boxes fo
erected in the rcar future for
tos s sheuld s-art implementin
to £fill tho demand for both zo
di*ional tacilry mainly for th
¢’ 1 oe c.nsidered, especiall
bu.rd boxe s would increase fas

Forest Rescurces, Raw Material

assumptions taken into ac-

boxes for citrus fruit in

S estimated to be 1.4 million
» Year 1981, 1.4 million

n wire-bound boxes and 0.8

r fruit, The factory to be
the capacity of 1. 500,000

g two shifts work by 1978,

nes. By 1981-1982 an ad-

€ Suppiy of the Southern Zone

y if the demand for wire-

ter than estimated,

Availability and Prices

3.2.1 Forest Resources and Out

- Put

The plantaticn forests i
area of 133,400 Ha. (The Gener
representing 21 percent of the

The distribution of
is as follows:

main

100,000 Ha,
17.000 Ha.,
9,000 Ha,
7.000 Ha,

of e
of p
of s
of o

The main species vithin
ing? :

Latin Name

Populus euramericana
Populus deltoideg
8alix alba var, calva
Pinus radiata

Pinus taeda

Pinus elliottii
Bucalyptus grandis
Eucalyptus globulus
Bucalyptus saligna
Eucalyptus tereticornjs
Eucalyptus rostrata
Pinus pinaster

n Uruguay cover the total
al Agriculture Census i970),
total forest area,

wvood species as to the area
ucalyptus species

ine species

alix species

ther species

these groups are the follow-

Local Name

Alamo hzbrido

Alamo carolino
Saucealamo

Pino insigne

Pino taeda

Pino elioti
Bucalipto grandis
gucalipto blanco
Eucalipto saligna
Eucalipto colorado

Eucalipto colorado o rostrata
Pinus maritima




-13-

*sauoraue) pue Isof ues jo sjuswizedaq ayil Aturew /2
‘gpuesAed pue ojtres Jo sjuawmixedaq 2yl Jo jrxed UISISIA DY) ATUTeNW \ﬂ
(SL6L) SOTIRYSTI pue IIMITNOTIBY JO AXISTUTIH WOXJ UOTIPWIOJUT Uo paseg :3DIn0S

oLL*L gL9°€ o€l JAR 98 viL 9le vrge *93d 9861
pEL*L  glo°g ' 9L vELeL 98 ; viL 9LE 1 4.4 A S861L
080°1L cob°t . oclL 0g0°L <8 g€l €0¢ LeL e 861
9€6 vgE"€ voL 9€6 8L zoL 862 289°2 * €86l
L68 zLE ¢ 66 L68 2L 8t9 z62 829°2 286L
cEL 0L0°¢€ 88 26l 1 4] 9LS 9Le 1 4°1 Ak - lgsel
999 0l6°2 1 7 999 09 oS . ole otv°e 086l
osy -+ g9L°2 - 0§ oSt %9 LY 1 47 9g2°2 6L6L
e6e 99t °2 ge 2se gt 1 48 gce 2so*e 8L61l
<t €LLL 9 St Ly 69¢€ 9L vov°L LL6L
- lge-L - - LE 5% % 901L <6 9.L6L
- 006 - - o7 4 o8l o8 oeL mrm_.
. a3wwi3s
- 8¢l - - - - 90L gel vi6L
puURwep
TenIoV
pordess B ia PIEOI-PIeD potdegg PIeOd~PIED punog-oara P4 puno§-oura
Mwwwmncuwom 3ITNIJ J0J SIaX0q [lewsS m?uwﬁ wwzwwwhwuwwavwm.nua SNI3TO J0F Soxoq Ibxeq £33
1e30L Uo7 TIIYINOT
Vo /2907 UISqIIoN

(Satun 000°L ur)

v atqel




- 12 -

75 percent of the Plantation forests in the country
are eucalyprtus SpeCles,whereas pinec. and salix represent 13
percont and 6.5 pcrcent, respectively, of the total (see
Table 5). The plantation forests of mainly pines in the
Southern part of the country are often Planted on the dunes
for scl consorvation and as wind-breaks, Thie ecucalyptus
species arc malaly situated in the Northern arca, The dis-
trivuticn ¢f Plantation forests in different districts
Of 'r uuy and also the citrus expansion area 1s shown on
the on Appendix 2. . The Government has also initiated and
star.ed 3 Deviivpment Flan for plantation forests including
th. 7 nysendd d:sirict(sce map Appendix 3)For the establish-
noU in the Southern area, with mainly coniferous forests,
a toan from the Inter-american Development Bank has been
T lwtsted.  For the Northern area the tax exemption law for
fori U p antations is applied. The Northern area will
contain m.xcd coniferous and eucalyptus forests, The Pay-
sandb district will give in the futwre a considerable out-
Put of raw material for industrial purposes,

The pcszible cut-put of the present Plantation forests
in Uruguay is appreximately 1.6 million m3 solid volume an-
nually, Thereby, log diameters from 10 cms, and Up are
considered, Taking into account forest areas exceeding
20 Ha, the utility round-wood in Uruguay is estimated at
approximately 860,000 m3 annually. (See Table 6), Although
this éstimate was made by the French Mission for Technical
- Cooperation 1969, it is still valid as the total forest
area has not changed significantly since then.

3.2.2 Raw Material Utilization and Availability

The utilization of local wood species between 1950
and 1965 was also established by. the French Mission fop
Technical Cooperation (see Table 7)., Already for the pe-
riod 1963-1965 it was found, comparing wood availability

and utilization, that cucalyptus species were in abundance
while pine species and especially salix were in deficit,

A large part of the consumption has been traditional-
ly covered by considerable imports, The production, im ort
and consumption of the main forest Products expressed in
®mJ round-wood sclid volume for the year 1963, is given in
Table 8. The development of imports of forest products to
Uruguay, expressed in round-wood equivalent, during the

period 1964-1973 is diven in Table 10, The installed ip-
dustrial capacity (see Table 9) was only partially utilized,

g~ 2 s Bas
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Table 5
; Distribution of plantation forests in Uruguay
4 on species and areas
Area in ha. Percentage
Wood specie 1961 1966 1970 1961 1966 1970
Bucalypts spcs. 1/ 101.274 112,426 99.620 73.9 75.8 74.7
Pinus spcs. 14,051 16.105 17.181 0.2 10.9 12.9
Poplar spcs. 6.758 5.422 5.260 4.9 3.7 3.9
Willow (salix) Y 4.476 3.520 2/ 3.0 2.6
"Paraiso" 3/ 3.154  1.956 1.787 2.3 1.3 1.3
Other wood spcs. 11.879 8.002 6.017 8.7 5.3 4.6
Total 137.116 148,387 133.385 100.0 100.0 100.0

Source: General Agricultural ennumeratiorns year 1961, 1966,1970,
1)/ The general distribution of eucalypt species is:
approx. 50X Eucalyptus globulus in the southern and central

parts of the country.

10X Eucalyptus rostrata and teriticornis in the northern

and western areas.

10X Different euc. species with eucalyptus saligna predom

inating in the northwest area.

See also the Map on plantation distribution.

. Appendix 2,
&/ Included in not specified.

Y Melia azederach.

(amh)
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Table 6

Possible output of plantation forests in Uruguay

—pp—
Average Standing j
increment Average total Rotation Amnual
Wwood for @ 10cm  Area i output
A age voatme cycle ;
speci- ; and up (na) possibi
3 years m° s years ;
m”s/ha/year (inclbark) ities m%
(incl,.bark)
Bucalypt spcs. 15 50,000 20 15000,000 15 1000, 000
15 50,000 _10 7500,000 _15 500, 00¢ |
Sub-total 100,000 22500,000 " 1500,000!
Pine spcs., 12 20,000 10 2400,000 20 120,00C
S8alix spcs. 10 7.000 5 350.000 10 35.000;
Other spcs., 2 16.000 15 480,000 30 16, 000
Total - 745,500 25730,000 7877, 000
Source: Report of R, Dubois 1969 - "Industrias y Comercio de la
Madera en Uruguay".
Note: For industrial use the 1log supply will come from forests

(amh)

having 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.,
70X plantation forests of Salix and other species,

With this background following total amounts of utility
roundwood may be available in Uruguay per annums

750,000 m3 Eucalypt spcs,

72,000 m? Pine spcs.

25.000 m® salix spcs.

115000 m” Other wood species

cr approx. 860.000 m” roundwood solid volume annually,
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Since 1968 only two larger entcrprises have additionally
started operation: one pulp-mill with a capacity of S0
ton/day of chemical pulp and one, particle-board factory,
vith a capacity of 12.000 m3/ycar. Especially the pulp-
mill is contributing to a bettcr utiiization of the avail-
able eucalyptus specics,

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

The present situation (1973) in production, imports
anil consumption is given in Table 11. Although there has
nct be.n any change in the total consumption since 1968,
there has boen a renarkable increase in the utilization of
locally grcwm wood to £ill the consumption, When in 1968
cnly 38 percent of industrial round-wood was covered from
Jacmestic sources, this had increased by 1973 to 56 percent.
The coniferous wood species were representing 73.000 m3d
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 neceds from domestic raw mate-ial 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 arc desirable. It is obvious
that this demand is raflected 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 enuneration
(1970), large amounts of better quality round-wood of pine,
Poplar and salix have already been utilized{*)It hasto be
noticed, further, that pines in the coastal area, planted
for soil conservation and shelter purposes, have not been
Pruned and thinaed hence the shape is often bad with short
log lengths. It is, therefore, only a minor part of out-
put from this arcawhich gives 10gs of medium quality and
diameters atove 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-
€rs 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 pcplar should be utilized by the
already operating industry and be used for construction
and joinery purpcses.

(*) confirmed through enumeration 1974 by Min, of Agricul-
ture around Libertad {120 kms, distancc around the
L \
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2able Z
Utilization of local wooq spécies in Urucuay
Average Averagpe Average
use use use
Purpose of Wood 195653
utilizat: Specie ;950—52 ____195 > 1963-65
Z1 L 74 n In
1000:{% /" 1000m3 * 100003 *
S—
g‘j‘:rl‘c’g"d and CALYPt spes. 350 50 sgq 50 500 6o
mg{ic'z Indigenous sncs, 350 50 500 50 300 40
Sub-total % 1% 100 100 8o o0
Forest fine spcs, 66 67 50 52 60 40
r—g-e-i"?ri . Eucalypt spes, 1901 27 28 g
sicustries Salix spcs, 13 14 18 20 3 20
Sub-total G R 1% 7% 755
- Indigenous SPcs. 350 43,7 500 4s 300 32
;:tf:c:fe Fine spes, 66 8§ 50 4.5 60 g
-‘“d“s‘—ecies Bucalypt spcsg, 369 46 527 48 560 59
M—-— Salix spcs, 13 2,3 18 2,5 30 3
-* e Y e

Y/ iote all quaiticies 11 53 are gives 1, $01ic voluie roundwood,

Compariso:; between wood availability aad utilization

(For 1953,/65) )
Availability of
Wood roundvood fop U:;;;;;;i:x: Balance ij
Species "industrial® yge 123 pep an u_:‘ a3 per anaun
o in @Y per annum P nw

Bucalypt spcs, 750,000 560,000 + 190,000
Pine spcs, 72.000 60,000 + 12,000
S8alix spcs, 25.000 - 30,000 - 5,000

e

wepoit o -, Dubois 1069
la i.acera e Uruguay", -

- "Industriag y

Source: Couercio de

(anh)
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. Table 8
i .
! Production imports and consumption
of main wood-products 1968
(Expressed in round-wood equivalent)
Production Imports Consumptionljr
ucts 1000m! r.v.eq. » 1000m3r.w.eq. % 1000m3r.v.eq. %

! Fulp and paper 15 10 135 90 150 100
ribre-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
sawmn-wood 110 53 100 47 210 100
round-vood 13,6 78 3,9 22 17,5 100
Total industrial
wood 152,0 38 244,0 62 396,0 100
Puel-wood 800,0 100 - 0 800,0 1CO
Grand total 952,0 80 244,0 20 1.196,0 100

t Report of R, Dubois 1969 - nIndustrias y Comercio de la
1a Madera en Uruguay"®.

Note that exports of wood or wood products 4o pot exist
from Uruguay.

(emh)
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Jadble 9

Production capacity of forest industrieg
in Uruguay 1968

¥ood-mechanica industries

Estinated Capacity at 2,000 vorking hours Per annum:

Saw-millg *teesesenaes100,000 m3 sawn wood
Plywood  .,,.,,\v.... 15,000 m3

Particle-board 1 0000 20500 m3

Fibre—board ®%0c00c000gqe 2, 500 tOns

Preservatiop 2 vvevess 4,000 m3 Poles and posts

An additiona) Plant with the capacity of 15,000 m3 annually
is under Flanning fop Paysandu area, utilizing mainly pine

74 Additiona) three impregnation Plants have since 1968 Come in
Operation using Vacuum-pressure treatment of eucalyptus with
coppar—arsenate salts,

Uood-chemical industries

For pulp ang paper-industry it is estimated Capacity at 300
working days per annum:

PUIE-induStrz o..oo.oooo0.0.00..00....0-000000.0. 14.500 ton'.

devided on:

(50 tons/day) 1974 through installation of continuoug KAMYR-
Process for utilization of eucalyptus ip Colonia,

. Pager and paper-board oooooooooo.oooooooooooonooo 55.000 tons.
devided opn:

Printing Papers ooooooooooooooooooooooo.ooo 16.500 tons.
_ﬂnapping baper noooooooooooo-ooooooo.ooooo 19.000 tons.
Paper-board ooooooooooooooooooo-o-ooo.o 7.750 ton’.
Hygienicai Papers *eseees 6,750 tons.

ooo-ooooooooooooo-oo
Other Papers and boards onoooooo.ooonooonoooo.oo 3,000 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 utilication of the eucalyptus,

It should be also roted that when the Sal*. Grande
Hydroclectric Project has been finalized and the filling
of *he dam is completed by 1979-1980, an area of aAppProxXie
mately 500 Ha., of eucalyptus plantation forests will be
submerged by water. This area consists mainly of 13 year
old cucalyptus and represents a total volume of approxi-
mately 100,000 m3 round-wood solid volume ("low estimate
of Forcstry Department). Obviously, it is of national ine
terest tc 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-
ing medium prices, for mixed diameters, are paid for dif-
ferent wood species:

Prirz.e on root

Wood specie per m3 solid
Pesos T o_uss
® Bucalyptus colorado 6,000 3:00
Bucalyptus glob., saligna 18,000 9100
Pines and Poplar 27,000 13:50
8alix (willow) 24,000 12300

These prices may show a considerable variation in dif

ferent parts of the country, depending on the availability,
demand and diameters.,

The logging and transport costs are difficult to es-
tablish as a medium value, due to the fact that only a few
of larger forest industries have their own logging activity,
The majority of the enterprises use contractors, both for
logging and *transports. This is also influencing the qual-
ity of logs delivered, because ¢.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 figurcs given below show the logging and trans-
port costs for some of the larger industries with own
logging activity:




3.3

Costs

Operation per m3 solid
Pesos US
Felling, limbing, cross-
cutting, loading 7,000 3:50
Transport costs: 50 Kkms, 7,000 3:50
100 Kms, 15,000 7:50

For the economic evaluation, the log prices were re-
qu ~ed free factory and were established at a level consid-
e ivg also the information above,

Lechnical Evaluation of the Proposals for Wire-Bound Box
Manufacture

3.3.1 Mggufacturing Process of Wire-Bound Boxes

In the following paragraph the manufactwring pro-
Ccess for wire-bound boxes is described. Alternations may
be possible, but the described Process is applied for good
quality boxes,

Logs are generally brought to the log-yard by special
trucks equipped with devices for loading and unloading the
logs. Depending on the amount of timber to be processed,
logs are handled either by manual rolling by labour, trans-
porting by bogeys on rails, transpcrting by lift-trucks or
transporting by chain conveyors,

The barking is nhecessary before peeling the veneers
to avoid excessive wear of tools and breakages that may be
caused by stones embedded in the bark, especially in wood
species such as pines., The method of barking will depend
on the quantity of logs to be peeled and also on the log
lengths and diameters,

For upto 10 m3 per day, barking can be done with an
axe or vith special nand tools (bark strippers), '

~ For 10 - 25 m3 per day, portable barking machines
vith travelling, percussive or other blades could be used,

For 15 - 50 m3 per day, discontinuous debarking 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 machine with a cutting head or rotating
ring (with debarking tools) shovld 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-treitment if logs are fresh or are kept in water,
Other species, especially hardwoods, must first be steamed
or immersed in hot water,

Pecling and clipping are frequently combined, The
peeling lathe is often supplicd with setting knives that
cut cross-wise in the wood to a depth slightly greater
tran the thickness of peeled verieers., 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 producc vencer for wire-bound boxes:

a) Large peeling lathes with a working width of
1420 my - 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 m3 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
o.,60 my - 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
vith the working width of 1.2 - 1.4 m. can peel economical-
ly logs vith a mininun 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,

8licing 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
dowmstroke, 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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€. J. eucalyrtus,

Clipping of veneers for boyx manufacture is carried
ouT either with knife clippers with intermitment vertical
noverent or with the rotating clippers on the s0 calileq
"bick-rollr, The "back-roiiw method has the advantage
the- it eliminates the need to handle the sheets of veneers
betveer the bPeeling and Clipping OPerations and Produces
vidths of accurate dimensions, However, it calls for great
PPecision in the Tanufacture of rollers and different roj-
'Urs are rccuired fop each thickness ang each widths of
Vineers, It requires alsp very powerful machinery - about

Sawing of logs or larger cores to boards for lathes
and strips is made either in a bandsaw op in a circular
*break-down" say with double-~blades which are adjustable
for different diameters, The block received is then resawn
in multi-bilade reésaws to boards of suitable thickness,

Also smalil gang-saws (I-‘rame-saws) can be used for resawing
tores and smalier logs,

After dryin » the boards are Cross-cut, mitre cut on
& machine with two Circular sawblades inclined at 45° and
resawn into Cleats, 4 special machine For manufacture of
Cleats is used for larger Capacities,

The elements fop manufacturing of wire-bound boxes
must be dried, All attempts to make vire-bound boxes with

the considerabie risk of attack by fungi when wire-bound




O —

A i

-2 7 -

If labelling of ready boxes is not used, the side
veneers or box-ends are printed with the text required in
a multi-colcwr 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 ccinnectcd together by wires, are made on two suc-
cevsive, synciaronized machines. The first machine is
tuitiple~head, variable-pitch stapling machine that operates
with con!iinuous advance of the wooden clements. The cleats
(1ists) ard shooks (veneers) are placed in the jigs either
by hand or automatically from magazines. The rcinforcing
wvires arc fecd continuously from recls 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 vencers 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 shcet 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 prod'-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 singlc sheet machine with the
productior of 5,000 cases per day representing an output
of 1 - 1.2 million boxes per year and having a consumption
of 30 md loygs per day., This log consumption corresponds




to the raw material needed for citrus fruit boxes for ap-
Troximatcly 20 Kg. fruit. The raw material need per box

is 4.2dm3 of 1logs for Pceling and 1.8dm3 of logs for sawing,
assuming logs of good quality and proper diareters,

The principal lay-out including the material-flow for
wire~bound box anufacture 1s shown in Appendix 6, The
Principle of yire-bound box is shown in Appendix 7,

This technical background given above is taken into
consideration when assessing the technical viability of the
diffcroent pPreposals, together with assessments oOf the raw
material availabilitics diven in peéragraph 3.2.

3.3.2 Dimensisns £or-Wire-Bound Boxcs for Citrus Exgorts

The dimensions of the wire-bound boxes given by the
Citrus Board (Comisién Honoraria Nacional del Plan Citr{co-
la), are at present the same as in Argentina and Brazil,
ive. 46 cm. x 27 cm. x 27 cm. The boxes' sizes are inter-
nationally not standarized yet and are depending on the
pallets' standards, which are not final yet either, The
International Union of Railwvays has established a pool of
Pallets in Western Europe basecd on the dimension of 800 x
1,200 mm. The pallet most commonly used internationally
has, however, the dimensions of 1,000 X 1.200 mn,

The United Nations Economic Commission for Europe
(ECE) Resolution N° 203 Prescribes the dimensions for pack-
ing cases for fruits and vegetables, which suit to the main
dimensions of Pallets, and that are ag follows:

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

In European countries fruits and vegetables are packed
in boxes of many different dimensions, with the variation
£rom 43 x 30 cm, to 60 x a6 Cm. Only in France fruits and
vegetables of all sizes are packed in boxes of only two
basic dimensions, 57 x 34 cm. and 50 x 30 cm. The last di-
mension fits very well to the ECE Resolution N° 203 and
utilizes the areca of main pallet dimensions betwveen 94 per-
cent to 100 percent. As France is one of the main export
markets for Uruguay it could be ccnsidered that the fruit
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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 Charactcristics of Wood Species for Box
Manufacture .

In principle all species uscd for manufacture of ply-
wood 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./:m3
(ab:ciutely dry weight) can be used for box manufacture, the
main characteristics being:

Density (abs. dry weight) 400 - 750 Kg./cn3
Bending strength:
Breaking strain S .. .600 = 1,400 Kg./cm2

Modulus of elasticity 80.000 - 140.000 kg./cm2
Compressive strength:

Breaking load 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 hunidity 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-
ma) may 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 Eurcope. They would be suite-
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,




The €ucalyptus Species, as many of hardwoods, need
Pre-treatmecit with steam or hot water, Within the French-
Urugueyants technical Cooperation €Xperiments, Ctarried out
in 1968 at the Centre Technique Forestijep Tropical (cTrT),
regimes for peeling conditions yope eéstahlished, These
eXperiments were latep cont inued through the collaboration
of the Frenehn firm fop vire-bound box Mmachinery and one of

the Uruguayan box manufacturers (Campichucio S.A.).

The main characteristics e€stablished by c.7.F,T, for
Bucalyptus rostrata and treticornis, are the Pollowing:

Density (abs, dry weight) 650 - 700 Kg./m3
Bending strength: :

Breaking straip 1.400 - 1,700 kg, /cm2

Modulus of elasticity 130.000 - 150,000 Kg./cm2
Compressive strength:

Breaking 1oad 600 - 700 xg./cm2

It can be concluded that, as to the technical prop-
erties, Eucalyptus rostrata and treticornig are well suitegd

ment of logs, necessary for good peeling Properties, is
adapted,

for vire~bound boxes wag Closed in July 1974, the 14 fol-
lowing bids vere lodged witp the Ministry of Agriculture

1. CICSSA
2. Madereras Paysandf Ltda,

3. Campichuelo S.A.

4. Pedro 4, Gutiérrez

5. BOqui S.A., Notaole SOAO’ ete,
6. B, Bavosi e hijos

7. Embanova S.A,

8. Industria Maderera del Norte
9. Aserradero Battagline
10. Maderera Sori: 10
11. Esteras Castell S.A,
12. Asociacién de Industrialee dé la Madera y

Afines del Uruguay

13. Darricarrere - Solari
14, Gustavo Pérez

. - L
I T
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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.aA,

2, Bqui S.A.

3. Industria Macderera del Norte

4, Esteras Castell S.A.

5. Asociacibén 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. 7The 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, ctc.

Considering the factors above, three firms could
mot be taken in the further evaluation for following reasons:

BOS“i S.A,

The proposal included a box type without wire, where=-
as wire-bound box was prescrited, It is questionable
whether 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
was not given about the rav material supply area and
vague indication on wocd specic 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
material supply and the citrus expansion area. As to the
rav material it is suggested to process willow (sauccaleamo)
vhich already now is in shortage, espccially for diamcters
exceeding 20 cm., The proposal does not give information
about possibilities to recceive the nceded quantities of logs.
The personnel is not specified and the technological process
vith migsing lay-out is unclear, especially with reference
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manufacture of boxes. The Production of wire-bound boxes
Oct,~Dec, 1974 was 61.000 units. The ray material ig
Claimed to be Secured through the contract with Mayo s,A,
plantation, and as main species for bcx—production are
given: poplar, willow (Sauce-élamo). €ucalyptus and pines
with diameters exceeding 15 cm, This area isg a definite
deficit area for these Species with the eéxception of ey-
calyptus yith smaller diameters, Thus it ig not sure whether

of dimensions needed for Peeling and in any case for consider-
ably higher Prices than the medium ones, No Specification

is given as to the estimated size of Production nor about

the buildings ang Personnel. Basic machines are listed

the raw materials to be utilized, Cost calculation for box
manufacture is not @laborated and the financia) aspects of

The following technical and economic evaluation vas
considering the other pProposals which vere more complete

as to the organization, financing of activity, ravmaterial
sources, technology of manufacture and not at least cost
estimates, This eévaluation was carried out vith the foj-
lowing fouwr firms:

Asociacién de Industriales de 1a Madera y Afines
del Uruguay

Darricarrere - Solari
Industria Maderera de) Norte

Campichuelo S.A.

Discussions vere held with the representatives of
these firms on both economic and technical aspects and
additiona) economic and technica) information vas received
48 supplement to their original Proposals, 1Ipn the supplement
ary informaticn changes ipn both financial apg technical ag..
pPects were permitted., The main features of the final Proposals
are given in Appendix 10,

T

it
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Agociacibn de Industrizlcs de la Madera y
Afines del Uruguay

The localization of this factory is given as to South
of 8an José& with raw materials being: poplar, pine and
willow (Sauce-&lamo). 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 areaof the factory is too small and the
material flow unclear. The estimated log consumption per
box is too iow. The manufacturing process can be carried out
with the machinery proposed, however the Feeling 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-sides) and box-ends is doubtful.
The different thicknesses in veneers and listg will dry unevenly
and give tensions in the materials with p3>ssible distortion as
& 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-
chloropnenate sodfun salts against fungi (blue stain) is prohib-
ited in many of the importing countries where wood may ccme in
contact wvith fruits, This is not needed if drying is used and
moisture content brougnt under 20%.

It seems that box-shooks and box-ends are stored sep-
arately as mounting cf box-ends to shooks is not given,

For transport only hand-operated lift carriages are
pProposed 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 labowr
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 shor:age.

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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= The proposal to dry the already assemblied bdox-
shooks and box-ends,

Darncarrere - Solari

The final Proposal considersg the localizatiop of in.
dustry at Paysandt, instead of San José, depending on both
the present and future ray material availability ang the
éxpansion of the Citrus Planting area, It is assumed that
long-term agreements with op Participation of forest Srovers
in the enterprise will guarantee the ray material Supply,
The logging and transport activities would be carried out
by forest owners Securing an even SUPPly of green logs to
the factory, 1t would however be advisable to have own log-
ging anq transport activities to pe Sures both on quality of
logs and the amounts needed for Production ag the amount of
trained forest labour jg scarce in the country,

material SUpply question Planning to establish own forest
Plantations of approximately 300 ha. in Paysand4 area,

Pollowing relation of wood Species for box—manufacture
is considereq:

Poplar,
. ) Eucalyptus
Year Pines (;:;i:: Saligna-grandig
1975 - 1980 20-25% 40-50% 25-30%

1980 ~ 1985 20-25% 20-25% 50-60%
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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 willows (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 ®r periods when
there is a rigk 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 deneral 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
at the factory is not sufficient,especially considering the
need of air-drying and also the slow drying rate during the
autunn and winter seasons. Especially for this pericd the
stock of ready boxes must be high due to the citrus exports!
season which is concentrated to the period between June and
December (See Appendix 4).

The proposal gives a proper scheme for .mplementation
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 investigat.cn,
including owm nceds, thc beverage industry and Lue harbo 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 (2-3%) would be charged Zor
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 cn some
less important detail.

Also the economic part as to the financing, investments
in buildings and machinery was brought on the present level
compared wvith the original proposal,
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- Ein shortcomings

a) Proposal to vork with mixed sof
wood species ip Periods which requires 4q
in peeling, steaming, etc,,

tvood and hard-
ifferent regimes

c) Lack of continuous steaming facility hecessary for
Pre-treatment of €ucalyptus logs to receive gcod quality
veneer,

d) Lack of dryer for veneers and timber for Clcats,

e) Treatment of veneers with borax sodium salts,

In spite of the shortages above the

I:i the Northern part of the countr
SUpPpPly of different species of eucalyptu
rostrata,but quite smail}

Yy there is a good
S, rainly Eucalyptus
amounts of Poplars

« The logging and trans-
ports are carried out either by the forest Owners or by a

eiving continuous log
SUPplies to the factory, own logging and transport activity
has a definite preference,
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The box-ends are suggcested to be made of plywood,
This is an advantage both for the appearance of the box
amd for its strength properties, A lay-out of factory
has not been submitted but the list of machinery gives by
band that both the quality and kind of machines. is suf-
ficient for the proposed production,

The dryer for veneer and sawn-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
wnsufficient, especially considering the need of several
months! storage of ready boxes.,

Also the economic part was brought on the present
level with changes in foreign loan arrangements, building
and machinery costs, etc,

- Main shortcomings

a) Llong transport distance for raw-material,
b) Llack of own logging and transport activity,

¢c) Utilization of mixed wood species of which poplar
1: quite scarce in dimensions suitable for peeling,

a) Pre-treatment for eucalyptus, which is necessary
for good peeling results, is not suggesicd.

Campichuelo S.A.

The original proposal from Campichuck of June 1974
included manufacture of plywood and wire-bound .oxes ut-
11ising plywood for box-ends and thick veneer for box-shooks.
A basic change in this proposal occurred in Fetruary 1275
when the erection of plywood industry based on utilization
of Bucalyptus colorado was declared by the Governmernt es
a *"factory of national interest®. The plot for this in-
dustry in the neighbourhood of Salto is al.eady prepared
and levelling has been carried out. Financing is more or
less secured and the building activity is estimatcd to start
during the present year. The final choice of machinery for
plywood manufacture vill be made in December 1975 or January
1976.
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Wtilizing the Plywood 1ine for second Shift fopr manvfacture

of plywood for boxes, The new situation made it necessary

to reviey basically the Previous Proposal and, for the econome.
ic calculations, deal with a box-manufacturing line as a
Separate unit, :

- leod Factorx

The ray material availability fop the factory ig good
due to that nainly €ucalyptus COlorado is going to be utilized
(also for box Cleats), It pag to be noted ip this connection
that the areas of Fforests Vhich will pe Submerged during the
filling og S5alto Grande dam wily give an amount of more than
100,000 m so1ig VOlume loge, These forestsg vill give logs
Suitable fop Peeling witp diameters of 20 cm, ang above
(forests: age at present 13 years ag medium), fThe extrac~
tion has to be compietei before 1980,

The logging activitz and transgorts vill be carried out
by the firm themselves and sufficient investments for the

Purpose are Calculated vith, As logging hag been carried out
by Campichuelo also ip Previous Years, they have vell-trained
forest labour available,

ial-flow should be re-studied, Considerin
of future €Xports of sanpded Plywood, SPace should pe res
for a drum-sanding machine,

in the Proposal either, For Pollowing Steam t

the bark has to pe removed, Steam treatment in autoclaves
under pressure hac been elabo?\_\—.q—-

Forestijier Tropical
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The estimated yield of plywood froii 10ogs is on high
side and has been decreased in the re-calculation of ply-
vood prices, The glue price is high ia relation to the
international level and other glues than ureafcrmaldehyde
should also be considered as e.g. casein glue and blood-
albumine glue. Both 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 connectior with glueing properties it should be
noted, that the moisture content of dry veneers is given
to 11-12X%. ‘his may be on the high side for urea-glues
but sufficient for blcod-albumine and casein glues.

- Box Manufacture

For wire-bound box production 3 mm. plywcod for box-
ends and box-sheets will be used. For sawn-wcod eucalyptus
colorado in logs and cores after peeling will be utilized.
The material flow in the factory is logical and manuwfacturing
space sufficient. The sawn-wood to be utilized for box cleats
is dried in a continuous dryer prior tc box menufacture., The
machinery preposed is adequate and caters for a production
volume of 1.5 million boxes per annun., In machinery set-up
the suggested gang-sawv (frame-saw) fcr 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 considerinc the large amount of boxes to be stored
during certain periods of the year, Fcr the handl:. -sicrage
of bundled boxes cn pallets a fork-lift truck for .or. heignt
should ibe used. Also the economic part as tc the fina :ial
arrangements,investm:snts in machinery, laopour and material
cogts wac brought to the present situation compecred w'th the
original proposal.

- Main short~omings

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

b) No adequate storage space for ready boxes,

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

d) No laboratorv and equipment proposed for production
control of plywood.
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As general remarg it should be hoted that the quantitijes
of vood-vaste, receiyed from Plywood and box manufacture will

Eccnomic Evaluation of the Proposals for wire—Boun_d
Box Manufacture

3.4, Assumptions fop the Economic Compari son

Building costs in differecat Proposals shoy large varia.
tion due to both big differences in factorg and Storage areas
Proposed, ang also in cogt estimates per m of building area,
To eliminate the influence 0f difference On the propoged
manufacturing Process a&l Proposals are Calculated vith a

£actory area of 2, nog M to the cost of US$ 130 per pm? (includ.
ing electric installation, water and Sevage, etc,) In cam~

of plywood, Depending on the concentratjopn of frujt exports
to aPpProximately ¢ monts ( see Appendix 4), large Storage area

is needed for boxes at the factory. The storage COsts are
added to the box Price directly (approximately 2.5 monthg

medium Storage-cost fop box output Us¢ 0,01),

ments. 1In tpe case of Campichuelo the price on root yas
therefore taken,

COnsidering both the Prices given in the Proposai s

for wood Tav-materia] and the estimates made in Paragrapj
3.2,3, following Prices were taken as basis for Calculatione:

. Log price free factory Us$/m3
Wood Specie Southern area Northern area

———

Pines, Poplar willow (salix) 251/ 251/
Eucalyptus globulus, »
saligna, grandi s 17.5% 25

(Conti nues)
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Wood Specie Log price on root Uss/m3

Bucalyptus rostrata : 3

_1/ For poplar and salix (sauce-4lamo) logs,with diameters
of 25 cm and above,venegr and plywo<d manufacturers
pay 32:50 - 37:50 US$/m° (65 - 75.000 pesos/m3).

Two of the proposers use 3 mm plywood for boxes.
The plywood price given is:

Campichuelo S.A. 0.33 USS/m2
Industria Maderera 5
del Norte 0.90 USS/m

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 rave
material price), while Industria Maderera del Norte has based
the price on the present sales' prices (with deduction) with
more expensive raw-materials partially due to long transport
distance.

Other materials were priced for all proposals as follews®

wire (1.6 mm diameter) 1.10 USs$/xg.
Printing colours 7.29 Us$/xg.
Nylon strips for bundling 2.24 US$/Kg.

lectric energy cost is calculated at the price of
0,04 US per KWh,

Production for all proposals is taken at 1.500,007 cf
wire-bound boxes per annum. Additional products, as produc-
tion of pallets in Darricarrere-Solari's proposal and small-
boxes in Campichuelo's propcsal 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 elightly 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 frcm the Plan-
ning and Sudget Office, Ministry cf Finance 1/, 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 owp invested capital 12X
Interest op working capital 10%
Interest on foreign 1oans 8x
Repayment period (stipulated
by Central Bank ) 5 years minimunm

Depreciation was fixed for:

Machinery 10 years
Buildings 30 years

The machinery and buildings are written off and no
resale value is assumed,

The working Lfapital was Calculated considering also
the uneven division of deliveries of produce ag follows:

~Rav materia] storage:

Logs one month
Plywood 0.5 month
Wire tvo months
Printing colour two months
Strips for bundling, etc, one month
-Work in Progress one month
~8torage of ready bexes five months
=Debtors one month

Capital sSuprlied

Creditors .. one month

Other costs as, e.g..machincry Proposed, labour

requirements ang Costs, etc. were Checked and taken from
the four different Proposals,

The projections for financial profitability and
financial rate of return, gor the four Proposals, are
shom in Table 2 and in Tableg 13 to 14,

The financial grofitabilitz Projected for the third
Year after the start full Production), is the following
(after 25 Percent tax);
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Net profit in per-

Proposal cent of sales value

-Asociacién de Industriales

de la Madera 20X
=Campichuelo S.A. : 18%
~Darricarrere - Solari 21X
=Industria Maderera dej Norte 6X

The profitability of the first three Proposals ig
good, the unsatisfactory profitability for the fourth Propog-
al is mainly explained by hign raw materiajl Prices,

Financial rate of return
Proposal in percent on capital invested

~-Asociacién de Industriales

de la Madera 40%
=Campichuelo S. A, 42X
-Darricarrere - Solari 42%
~Industria Maderera del Norte 13X

e first three pProposals have a very satisfactory
t

Th
financia) ra e of return, as the minimym used in calcuja-
tions in the Finance Department iq set at approximately 12%
(variation depending on different king Of projects),




3.4.3 Economic-technical viability

3.4.3.1 Asociacién de Industriales de la Madera

The organization of activity is proposed
through establishing a company (Ltd) wita shareholders
representing the plantation forest owners, the wood

industr; and the wire-box users, The board of directors
should also consist of representatives for these three

groups,

As to the financial arrangem=nts of the
company, the own input should cover the building costs
of the factory., For imnorts of machincry a loan (85% of
value) will be requested from Inter-Amcrican Development
Bank (IADB), The rcmaining machinery value (15%) and the
working capital would be covered through loans from local
banks, The approval of IADB takes however normally conside
erable time (1-2 years) vhich 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 thc fruit-produciag
areas in the southern part of the country, In this area is
hovever already scarcity of poplar, pine and willow in sizes
suitable for the industry, especially for peeling. This
fact was clearly cstablished through the enumeration made
by Ministry of Agriculturc mid 1974, The raw material
prices are already now for e.,g. salix-poplar (sauce-81amo)
vith diameter above 25 cm US$ 35 per m°, i.2. on a much
higher level than the medium prices the profitability
calculation is bascd on., 1In coming ycors the incr:as of
medium price will surcly continue, It skould b> noted
that 2lso the cucalyptus spcecics in the southern arca
(Buc, globulus and saligna) are scarce in dianst 23 cbove
20 cm and cucalypt sources would thereforc not be :ither
a base for additional industrial activity in thris arc .,

The estimated profitabilit: (20%) and
financial ratc of recturn (40%) arc goond, but cclculated
on the producticn sct-up proposed, Thc uncvitaeble prico=
rise on proposed raw matcrials and investiicnts in logging
equipment would change the picturc.

Taking in account mainly thc localization
of factory and proposed raw-matcrial supplv and specics,

{t is considercd that this proposal is not the best of
the four,




36443,2 Darricarrere Solari

The organization of activity will stapt
with establishing a indepeindent company (Ltd) with partia
cipation of frult-exporters and forest oviers, . The Preline.
inary Coatacts for this Purpose have already been taken,

As to the financiaj arrangenients the
intention is following:

a) The shareholders Will cover the build-
ing costs and the equinnent bought in the cowrtry with
"ovm capitain of the Company,

b) Loan fop imports of the machinery from
IADB, through foreign Credits or through Credits from the
group Participating jn the enterprise,

c) The vorking capitai Vill be raised
from local bank against short and long=-tern obligations.

Tk localization of factor: is favourab) e
from point of view of box—supply to citrus growvers as Pay-
sandfl is c1c.e to the citrys €xpansion arca, ,g to the
rav-material SUpply there is less shortage than in san

José area of Poplar, nine apg willow, and satisfactory

The estimatzg profitabil_i‘g (21%2) ang
financial rate of return (22) ara good, caluul.ted on
vire-bound box Production, The proposed integration with
Production of Pallets woulg Still improve thesc figures,
However approximately half of the ravematerial ailount are
species whicp are subject to price—increases in rear fut-
ure due to the large d:xmang from other industries.. Further.
more the Proposcd technical Process doeg 10t guarantee
high quality boxes necessary for €xports, The main
technicay shortcomings arc:absencc of Pre=treatment
(heating) of “ucalyptus logs apg lack of artificiajl
drying of Veneers angd Sawn=-wood fop boxcs,

The uncvitable rav--nateriay nrice increasc
of $alix, poplar and pincs andadditionay investmentsg wvill
influence the Profitabiljty calculation,
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It is considered that thc organization,
financial arrangemcnts and localization are favourable.
When therefore the question of the second factory ariscs,
to f11l1 the wirc-box rcquircments for 1901-82, Darricarrcrce
g8olari should be considercd as candidate, It would be suite
ablec in good time to have the rc-claboration of the previous
proposal made, including the technical improvements and also
considcring cucalyptus as main raw-matcrial for production.

3e4e3.3 Industria Madecrera del Norte

The organization of activit:r will be Iimple-
mentcd through intcgration with the cxisting plywood-factory
end other activities,with raisc of the prescat share capital
of the company.

As to thc financial arrancgcrients the own
input would be thc prescnt value of machincry and cquipment
of plvwood factory, The building costs will be covered
through loan brom IAPB or local bank, For imports of
machincery a foreign loan (Spanish) on 80% of value is
under ncgotiation, The remaining funds for nachinery
(20X of value) and for working capital would be raised
from local bank,

The localization of factorv at Bella Unién
would be acceptable considering the box dcliveries to the
citrus cxpansion arca in Salto rcgion., From the point of
viev of raw material su.ply it is 1css favourable since
the wood-specics to be processed (poplar >inos, Euc,

" globulus) havc to a large cxtent be trousported from the

middle and northern parts of the country., Th:r pocsitlc
alternative of localization to Paysandfi would oo thercfore
wmore advantcgcous, although it docs not give the same T o5-
sidbilitics for integration as at Bella Uaiéa,

The estimatod profitabilit:: (€%) ard
financial ratc of rcturn (13%) arc low comparcd with
other proposals, This depends maiily on high raw=-
matcerial nrices (plywood and transport cost for logs).
The investments includc dricr for vencers but neitace
pro-tratment arrangements for cucalyptus 1o2s nor logaging
and transport cquipment is included, Owvn logging activity
will be necessary also considering othcr expansion plans
of the company,
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It is considercd that the organization,
financial arrangcments cnd technical OCess cre satisfact-
‘ory, fThe localization and Profitability is not favourabic,
Industria Maderera dex Norte may b considcrad for the
second factory 1981-ao vith localization in Paysandg,

3444344 Campichuclo SeA,

The organi zation of ezcti.w vill be
implementoed through integration of WOO dii=Dbosg factory
vith the Pl:rwood factory, which has been declared by
Governrient in Februar:r 1975 as'industry of hational
intercst #, The Prcscnt’ share capital of the company
vill bc raised to the required level,

As to the financial Arrancinentsg following

is planncd:

a) building costs for box—factory arc
alrcady included ip the proposa) for thce Plivood factory,
Ovn capital input will be 15% and 85% of +he costs will
be received through 1ocaz banks,

b) For imports of machincry foreign loang
(frcnch-spanish) have been negotiated for 85% of them:.chincry
valuc (with 74 8% interest), The rcnaining 159 of machinery
value will be Covered through rise of share capital,

c) Working capital will be raised from
local bank,

The localization of factery iy Salto is
favourable from Point cf vicw of box SUP>1¥ to citrus
grovers being in the 1ddl: of the Citrus tXhansion area
(sce Appendix 2)s Also fop raw-material trasoorts (Euc,
rostrata) the mcdium distance fop first s years of opere
ation is estimated to bo 35 Kn, andg thereafter 5o Kn, The
log volume to be cxtracted from Salto Grande dam  apea
vill cover the rFavematerial necds for the now integrated
factory for at lcast 3 ycars (approx. 35,000 3 solid
voluic logs per year),

Alsc for the futurc the rawv-material supply
is sccurca A$ cucalyptuys rostrata 15 in abundance and has
not been utilized hith:rto to larger oxtcent for industria;
pPurposcs, Thc ney Plantation arc-g to bo created in Pay.
sandf district (sce Appendix 3) ar¢ -1so Vithin the ccopm
omic transport distanc: for Tevematirial,
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The estimotod profitability (18%) and
financial rate of rcturn (42%) arc good, calculated on
wire-bound boxes, The nropdscd sccond linc for small
boxcs will additionally improve thc profitability, 1In
conncction with small box production it should be how=-
ever noted that the rccently (Scptember, 1974) Started
box factory in San José has an cstimated outdut of
400,000 boxcs per ycar (in onc shift) and intends to
markct thoir producc on mainly the internal market,

Duc to the present lov demand of EBuc,
rostrata for industrial purposcs the futurc price develop-
ment is asscssed to be normal,

Some additional investments vill be nceded,
mainly dcbarker Hr logs, larger space for storage of ready
boxcs and laboratory cquipment for productioa control of
plywood., This will however not influence significantly
the estimatcd profitability of box manufacturc,

' Cash flow projections (scc Table 17) show
a good liquidity position over the ten ycars period and the
accumuletaed profits arc sufficient to cover the prospcctive
re—-invcstments in the virce=bound box machiiery scheduled
aftcer ton ycars operation and the logging equipment during
years 5, 8 and thercaftcr,

The direct cmployment ceffcct is good. Eech
job Ffor thc box factory requires an investicat of U$S 19,000
per job which is on th¢ low side in Uruguayan conditions,
Additional 22 jobs arc c¢rcated for the logging and trans-
port activity,

As thc projcct shows a goud nrofitatility
no shadow=price for unskilled labour has beoen ci.lcvl .ted
vith, in spitc of very good availability of 1abour in
falto arca.

For samc reason no opportunity cost of
forcign coxchange has been taken in account, in spitc of
the considcrable import substitution cffcct tic wiro-
bound box manufacturc will have for the country now and
in futurc,
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It is considcred that the orgaonization,
financial arrangcments, localization, tochnical proccess
and profitability are good, In addition, duc to the
alrcddy taken steps for the plywood factory,this proposal
commarcd with the others has thce best possibility for
soon implementation,

Quality control of wirc-b~und boxcs

The best solution for quality control mar be the system
of scals of quality adninistered by indepondeat body
offering guaranteces of impartiality.

The Analysis and Quality Coatrol Laboratory (Ilaboratorio
de Andlisis y Ensayos) in Montcvideo has sincc 1966
provicded tcchnical advice on matters rclatcd to the
products of various industrial enterpriscs, Further-
morc, the Laboratory (LAE) has carricd out a standard-
ization, cortification ad nublication prograwace For
stroengthening the LAE's activitics within spocial arcas
the UNDP/UNIDO Projcct URU/71/521 = Quality Control Lab-
oratory for Leather and Lcather Products startcd operation
1974, '

It is.obvious that LAE is the suitablc body for quality
control of woodcn boxes, including wiro-bowiad boxces for
exports, but they lack both suitable tcesting cquipment
and pcrsonncl trained for that purposc,

Wooden boxes arce to be chocked at three stages:

a) The laboratory stags, where, in both the initi2l tcsts
and routinc quality checks, the level of strongth is
cstablished

b) During actual usc, both at the placc of dispatch and
at the destination,

¢) At the manufacturing stage,.

In priacinle the scal of quality should not bc bascd on
the checking of output, but rather on the chocking of
the quality control carricd out by thc ncaufacturer
himself,
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Factory checking vori £ o compliance with a given spaci fica
ation for ,g, virce=bow:d boxes and includoes following
poi:its in particular;

a) Thc quality of wood, “lywood or vonccer,

b) The accuracy and quality of cutting and pceling of
vood,

€) The quality of stanling
d) Thc quality of asscmbly

Thc ECE rcsolution Me 203 gives testing mothods and dctails
of tcst rosults that should be obtained for fruit and

vegetable boxcs, thus clso giving the NCCcessary speei fice
ation of th: box,

Thc quality tcsting of viro-bound boxcs could commence
throvgh Contre Tcchnioue du Bois (CTB), Paris, as to

the infernetion rceecived fron Campichuclo, th. Dcpartment
of Packaging of cT3 ig dreparcd to carry out the initial
tests and issuc a "cortificate of qualit:=t fop Campichucio,
The follow-up tcstg could be, to start wvith, made through
taking samples at the destination Ports in France by the
represontatives of CTB. As soon as LEA has tho neccssary
equipnint and the train.d tochnicians, the quality tcsting

would cormcnec through LEA at the nanufacturing stage and
the ploce of dispatch,
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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 staxt 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, US$
In year 1977 1.7 mill., US$
In year 1978 2.5 mi1l, UsS$

The present manufacture of wire-bound boxes (from Sept.
1974) does not fill the requirements quantity and quality-
vise 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.

1t is recommended that manufacture of wire-bound boxes
in Uruguay should start as soon as possible,

4,2 Choice of the tast proposal for wire-bound box
manufacture.

After the technical-econcmic evaluation it has beer
concluded that the proposal from Campichueio S.A. is .h-
most advantegeous for the national economy for following
reasonss

a) It will utilize raw-materials (Eucalyp‘us rcstrata)
vhich hitherto have not been tr a larger extent used for
industrial purposes. The wood-amounts from the Salte Grande
dam area, representing an apprrximate value of 500.000 US$
(on root) will be "saved".

b) 1In integration with the plywood mill it will have
the possibility to produce a high quality product.




€) It has the Lest Possibility to commence the
Operation by end of 1975, the year wvhen the import require-
ments of wire-bound boxes will already be on the level of
US$ 1.300.c00, This is to compare with the import-value
of machinery which in total is ysg 1.900.000 (1.4 mill,
for Plywood, 0,3 mill, for wire-bound boxes, 0,2 mill,
for stapled small boxes),

d) It shows good technical-economic viability with
& profitability of 18% and financia)l rate of return of 42%.

e) Technical tests concerning the utilization of Buca-
lyptus rostrata have been carried out at the Centre Technique
du Bois (CcTB), Paris,and col laboration established with the
french firm delivering the machinery for wire-bound box
manufacture., Thig firm has erected a similar factory in
Argentine, is building another one in Brazil and will thus
have the Possibilities (and interest)to cater for spare-
parts? Supply and service,

£) The financial arrangements seem to be in hand
including the necessary external Ccredits for machinery
(french loan),

g) The plywood factory in the Proposed set-up hag
been in Feb, 1975 declared by the Government ag "industry
of national interestr,

It is recommended that Campichuelo S.A, 1is given the
task to start the wire-bound box manufacture and thac in
addition to the Plywocd factory also the box factery should
be declared ag "irdustry of national interestw,

4.3 Implementation of Campichuelo's project

- The final glueing testg for plywood nmanufactu: .
utilizing fucalyptus rostrata will be carried out .t CTE,
Paris, in December 1975 op January 1976, at the same time
the final choice of machinery and equipment for Plyvood and
vire-bound box manufacture will pe made, Campichuelo's
representative has requested the POSSibility of a neutral
expert to Participate ip these activities,

It is recommended to request through uNIDQ the parti.
cipation of a neutral €Xpert in these activities (approx,
2-3 veeks in France), :
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4.4 Vire-bound box quality and gquality control

The wire-bound box manufactured by campichuelo will be
of plywood from Eucalyptus rostrata. This wood specie gives
a strong product with a prownish 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-Buropcan countries, having good availability of beech,
are however manufacturing export-boxes of beech, having only
slightly lighter colour than Eucalyptus rostra“a. Also the
contacts with box-manufacturers in rFrance indicate that they
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 focr Campichuelo's vire-bound box and
jgsue of a "certificate of quality" will be carried out
through CTB. If necessary the follow-up tests could be
carried out by the same institution.

It is recommended:

a) Tec request through UNDP/UNIDO a feliowship for a
technician frem LAE for 2-3 months to v-2:ive the necessary
training in box-testing techniques at CTB's laboratory.

b) To request funds for necesszry additicnai equirment
for LAE (approximately US$ 20,000).

" If LAE is not ready (as to the equipment <ud train-
ing of technician) to commence the box-testing whca Campi-
chuelo starts the production:

c) To request CTB to carry out in the beginning the
tests on vire-bound boxes manuf actured by Campichueln,

4.5 Future production of wire-bound boxes

Campichuelo's proposal inclvdes 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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As three shifts work is questionable in Practice, the
Practical capacity for box manufacture ig 1+500,000 wire-
bound boxes and 1.00C,000 stapled small boxes. It has to
be noted, that the small-box line also can be utilized for
vire-bound boxes, Already year 1980 the total demand of
vire-bound boxes and small-boxes ig estimated to be 3,6
million,

Production to fill the continuously increasing box demand
vhich reaches the level of 4.8 million boxes year 1986,

view of competition, If loang through the Inter-American
Development Bank (IADB) are to be acquired, which may take
approximately 2 years until funds are received, it ig advis.
able to start the Planning at an early stage,

The proposal of Darricarrere-Solari showed in general
several advantages as to the localization, utilization of
wood species, atc, It is therefore advisable to ~onsider
their Proposal, after re-scrutinization, ag the best one
for the csecond factery to be built, The estimated invest
ment costs (in present value) would be:

For buildings approx. Us$ 300,000
For machinery approx. Us$ 400.000

It is suggested that prior to the decision a feagi-
bility study is carried out, say end of 1976, as to the
market developmeat fop fruit-bexes and Pallets, tho
rawve-material resourcast, manufacturing techniques, otc,

This feasibility study should also consider the acts .
vVity of the box-factory in San Jos¢ and their Possibilitieg
to £il1 one rart of the box market demands. Thig factory
adapts a suitatle Manufacturing techniques, sawing logs to
thin boards, considering the smal: diameters of logs,
However, it is doubtful whether this utilization of poplar
&nd salix is in the interest of the country,

The logging of sma1y diameters (except thinnings)
will prevent for the future the Possibility for existing
Plywood andg Veéneer factories, to receive larger diameter
logs, necessary for their production,
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It is recommended:

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

b) To consider parricarrere-Solari for building of
the second factory for manufacture of wire-bound boxes
and small 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-
calyptus species 2as main raw-material source. The revieved
proposal should be one of the backgrounds for the feasibi-

1ity study end of 1976.
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APPENDIX 1

et - G2 iy

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION

UNIDO 17 December 1974, -

zggugst from the Government of the Eastern Republic of Uruggax
for Special Industrial Services

JOB DESCRIFTION

T5/URU/74/020/11-01/07 rev.1 (#)

POST TITLE: ExXpert ia Forest Industries specialized in Packing
Crates (Bruce-Boxes) for Fruit Exports

DURATION: One month
DATE REQUIRED: As soon as possible
DUTY STATION: Montevideo

PFURPOSE OF

PROJECT ! To assist the Agricultural and Planning Office
(OPYPA) and the National Industrial Technology
and Productivity Centre in the selection of al-
ternative technologies for installing a factory
to manufacture crates for fruit expcrts, The
best solution, in the interest of tha country,
should take into account the economic aspects
as well as the quality of the product,

DUTIES: The expert will work together with a team forred
by representatives fyom the National Technology
and Productivity Contre, OPYPA, and the Planning

. and Budget Office, This team wills

s Analyse the bids presented indicating the
technical viability of the Processes suggested
in relation to the need for crates of acCep-
able quality; :

SR

(*) The revision of this Job Description, Previously distributed
in Spanish on 8 November 1974 is being issued due to a change
in the Language Requirements,




QUALIPICATIONSS

LANGUAGE!

BACKGROUND
INPORMAT ION:

2. Propose the best technical solution for a
packing crate factory with regard to the
wood to be used, production methods, treat-—
ment required, equipment invoived, etc.;

3, Evaluate the alternatives and select the most
convenient one taking into account the present
availability of forest and ruman resources in
uruguay;

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

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

spanish; English or Frencn acceptable

Assistance in creating a nev 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 Small Farm Development Project
and the Citrus Development and Expansion Plan were
created in order to increase the progucticran avail-
able for exports. In the norta, priacipaliy in

the Salto district, an important ci.rus grow..g
area is being developed with a vicw "o axport.ing
the produce to neighbouring countrics ani to the
Northern Hemispnere. In the eas'ern vart of tle
country, around the capital Monctcvideo, for sever:l
years fruit production, each year morc favourable,
has been encouraged. The Small Farm aad Citrus
Plans are presently oricntated towards the develop-
ment of high quality produce acceptable in irter-
national markets. It is hoped that evport earnings
from this sector will be significant. Asidc from
being a source of foreign currency, the develop-
ment of this sector is providing a new source of
job opportunities which are badly -¢=ded in Uru=-
guay. Them is no doubt that the installation of




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 boxcs being uscd are import-
ed from Brazil at high prices in hard currency.
The economic importance of having & Jood packing
crate factory in Uruguay therefore is obvious,




Appendix 2

DISTRIBUTION OF PLANTATION FOREST AND THE
___CITRUS EXPANSION AREA IN URUGUAY——

(In ha.)—

(-‘.lo:
'-

A= 18 ARTIGAS
$- 1é

RIVERA

-4 4088
P-
A- 178
-

N
-8 244
P~ 82

- 13
8- 4

€-7.400
P- %0
A= 13
$= 44

FLORIDA

€ - CUCALYPY spes. . '
P PINES spco. % Citrus ex_ansion area
A= POPLAR spes. . )

S SALIA spes
P awTaTiAN ARTAS DASED ON THE NATIONAL AGIiCULTUIAL CENSUS 1990
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AFPENDIX 3

RE?UBLICA ARGENTIN A

OH93N O0OIlY

@ Southern plantatic:
area for mainly co-
niferous forests
approx, 11.000 Ha,

@ Northern plarntati~
area for mixed
forests approx.

M Ei 49,000 Ha,

| rorest peveromEwT PLAY
FOR PLANTATION FORESTS IY
PAYSANDU AREA FOR 1975-19%C

)BN3YVNIV
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DISTRIBUTION OF FRUITBOX DEMAND
— FOR EXPORTS IN URUGUAY 1874 —

Total for 197 s 834.000 boxes

-r_

BEMAND M 1.000 EOXES

MARCH JuNt serY.
b

~ VARIATION OF EQUILIBRIUM HUMIDITY
" ——IN WOOD DURING THE YEAR— |

Y
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Appendix i
PRINCIPLE OF WIRE - BOUND BOX

[y S S
IR / /

;ty " __.A._.W..____._., %,
BOX- SIOES (Sheets) with assembled box - ends

‘ ' .-.” NS G/

A“embly of box: : STORAGE ROOM SAVING
One person 125 boxes per hour :
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APPENDIX 8

Summary and conclusions from the French Technical
Cooperation Mission

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

Resumen y conclusiones

Esta misién comprendfa inicialmente tres objetivos:

- 1a difusién de los resultados de pruebas de laboratorio so-
bre las posibilidades de empleo de las esencias de refores-
tacién y particularmente de los Eucaliptos;

- 1a re. lizacién dec prucbas industriales;

-~ 1a proposicién dc un plan de desarrollo para las industrias
forestales,

purante l1os dos mesas que pasd el experto en Uru-
guay, s8lo el primer punto pudo scr tratado completamente, mien
tras que los otros dos tan s6lo pudicron ser esbozados.

As{ nues 12 Direccién Forestal del Ministerio de
Ganader{a y Agricultura pidié al expcrto el modificar su progra
ma y realizar una cr{tica constructiva del comercio y de las
{ndustrias de 1a madera v proponerle un plan de trabajo para la
mejora y el desarrollo de estc scctor.

1, La situacién g:neral de 128 cmpresas de 1a ma=
dera es bastontc dificil., Este scctor padccc, como lof dem‘s,
del retroceso dc que sufrc 12 econom{a uruguaya. Nurcrosas €fe
presas se han visto en 13 obligacién, ya sea de ccrrar ya de
reducir considerablemente su actividad. En cstas condiciones
1a compctencia es agudsz, sobrc¢ todo 2l nivel de las pequcfias
y medianas cmprcsas (scrrerfas, cxjerias, carpinterfas, mue=
bles). Esta compctencia opone sobrotodo las cmprescs del in-
terior a las dc Montcvidco. Las princras bencfician, rcspecto
a las scgundcs, de una diferenciacién del régimen fiscal en su
favor, de una mano de obra mis borata y de madcras menos caras
procedentcs muy a menudo do compras hechas de contrabando,
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No es extrafio pues, que a pesar de los costos
de transporte clevados, 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 compctencic no c¢s tan severa al nivel de las industrias més
concentradas (compensado, tableros, pulpas y papeles) en 1las
que 1os productoresdusdc hace ya varios aflos, c¢n el &bito de
un acuerdo profesional, imponen pré&cticamente sus precios a los
utilizadorcs,

Hay quc subrayar por fin, que las ofertas y las
demandas de productos forestales no son siempre muy bicen conoci
das de los intercsados, Por consiguiente¢, Montevideo desempe=
fia a menudo, en la distribucién, un papel de placa giratoria
no siempre justificado,

2. Las industrias do la madera sc han quedado casi
siemprc en ur cstads artcs-nal.  Dobjcra haccrse un csfuerzo
notable n ¢l sactor deo la tecnologfa para mejorar el afilado
de las cintas dec sierra (adopcién de 1a dentadura triturada y
del estelitajc), cl secado de las mederas, la preservacién de
las piczas de madera al contacto con la humedad O que no resis-
ten al ataque da los inscctos xilbfagos,

Convendrfa desarrollar, cuanto antes, diferen
tes industrias entre las cuales conviene citar;

- 1as serrerfas mdviles que se adaptarfan per-
fectamente bien a 1a dispersidn de las plantaciones uruguayas
Y que permitirfa ofrecer en el mercado, aserrados de buena cali
dad de madera nacional;

= 1a fabricacién de tablercs do madera aglonce
rada a base de Eucaliptos quc debiora substituirse projresivae
mente en el arreglo y la construccién de mueblecs al Pino impor-
tado de Brasii;

- 12 fabricacién de cajas grapadas para el
mercado local de cajas armadas para el mcrcado de crnortaciédn
que permitiria utilizar mejor 1as maderas disponibles y ofrecer
productos de mejor calidad; _ .

- la fabricacién de pulpa mecdnica d:= Pino o
de Alamo para la claboracién del papel periédico actualmente
importado;
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- por fin la fabricacién de carbédn activo y la
extraccién de aceites esenciales de Eucalipto podrfan tal vez,
tras previos estudios, rcvelarse como actividadcs no tradicio-
nales interesantes en Uruguay.

3, Para favorccer la mcjora y cl desarrollo de las
{ndustrias de la madecra, la Dircccién Forestal tendrd que esfor
garse pues: .

- en hacer previsiones a largo y mcdiano plazo
para conocer bien la oferta y 1a dcmanda de productos foresta-
les;

- en obrar sobre las matcrias primas rcalizando
un_inventario forcstal para conocer nejor los rccursos cxisterns
tes y esforz&ndose en desarrollar nucvas plantacioncs;

= on contribuir on la mejora de la tcecnologfa
rcalizando prucbas industriales y hociendo un esfucrzo de vule
ErizaciEn técnica;

- cn obrar sobre cl plan cconémico lanzdndose
en una accidn dc oromocién de las madoras nacionalcs, publican-
do inf:-rmes sobre los mercados y los prccios dc las maderas y
esforzindose cn suscitar nuevas rcalizacioncs industrialcs.

4, Para sostcner la accién do la Direccién Forese
tal, la Coopcracién Técnica Francesa pucde:

- scquir descmoefiando el papel dc conscioro
tlcnico de 12 Direccién Forestal, por misioncs a intervilcs re-
gularcs rclativas cada vez a un programa preciso;

= realizar un inventario del potoncial £orese
ill de Uruguay, documcnt® indispensable para plarificar el
sarrollo dc nucvas industrias;

- contribuir a hacer progresar €l emplco di los
gucaliptos, orincipales recursos de madera de Uruguay, instalan
I& una serrerfa piloto dotada dc un secador artificialj

e favorecer la modernizacibn de‘las scrrer{as
y de las pequeflas y medianas empresas de la madera ponizndc en

ie una unidad n8vil de asistencia técnica encargada dc dar con
sejos prEticos. tanto para el afilado como para la organiza-

cién general de los talleres;
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= por fin, ayudar a la Dirccciédn Forecstal a
definir un plan gencral dc desarrollo de sus industrias de 1a
madera cuandy disnonga do un inventario forestal prociso y de
informes suficicntimente s8lidos sobre el mercado nacional,

. ’ 5¢ Parcce muy descablce que Uruguay pucda seguir
regularmcntc ¢l doesarrollo de sus industrias forestales, scctor
muy complementario de sus actividadcs agro=pastoralcs tradicio-
nales que 1lc ha de permitir, en particular, el realizar impore
tantes economfas dc divisas y rcsponder as{ al desaffo de 1a
naturalcza que no dotd al pals con abundantcs bosques natura-
les pcro dondc sin cmbargo los &rboles plantados por el hombre

crecen tan bdbien.
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anpendix 11

LIST OF INSTITUTIONS, AUTHORITIES AND PERSONS

Evaluation tcam for the Project

Bugen Justsuk

Juan B, Morclii

Bdgardo Favaro

Julio C, Villemur

Industricl Adviser,
United Nations Industrial
Development Organization

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

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

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

¥njted Nations Development Programme (UNDP), Office in Uruguay

Lu.s Gémez
Juan Galecio GAroz

Juan L. Larr burc

Ministr’ o7 “-rizulturc

Rcsident Represcntative of UNDP

FAO Country Represcntative,
Deputy Rcsident Represcatative

Prograrme Officer

and Fishcrics

Dicgo Payss’

Ilda Pcrich
Jorge Saxcl

Yanil Brunc

DPirector, Agriculturec Policy
and Plananing Office (OPYPA)

Deputy Dircctor, OPYPA
Dircctor of Citrus Roard
(Presidunt. de la Comisién

Honoraria Nacional del
Plan Citrfcola)

Agric, Engincer
Citrus Board
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Julio C, Galli = Director of Agroecconomic
studics (CONEAT)

@abriel M, Caldevilla= Director, Forestry Deparment
Julio C, Laffitte

.y

Deputy Director, Forestry

Department
P. Senyszyn - Enginzcr, Wood Technologist,
Forestry Department
Industrics
g Héctor Faroppa = Director,
| ‘ - Carpinterfa Aqufles Faroppa
Héctor Becchino - Director,
cfa. Industrial Comercial Sur S.A.
(Manufacture of cardboard boxcs)
Juwan Blasco = Director,
Juan Blasco y Cfa.,
Concordia, Argentine,
A (Sawvmill)
‘ Juan A, Mussini « Owner of sawmill, San José
(rented to Melvi S.A, for
box manufacture)
Pindapoy = Wire-=bound box factory,

Concordia, Argcntince

Asociacién de Industrialcs de la Madera y Afincs 221 Uruguay

Gregorio Przcpiorka - General Manager

Juan A. Echcnique - Deputy Director

Campichueclo S.A\.

Jﬁan C. Cémpora - Gencral Manager
, Marf{a C, Giavi - Companys! Solicitor
Michel Fortea - Genecral Manager for

TEMS.\, Franc:.
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Darric arrerc - Solari

Federico Berro -

Rinaldo Tusct -

Industria Madcrcra del

Companys! Lawyer,
Member of thec proposal team

Enginecr,
Member of the proposal tean

Norte

Luis A, Luaces -
Mario Volonterio -
Luis I. Martincez -
Aldbert Ducrocq -

S8ales Manager
Gencral Managcr
Industrial Manager

Production Engincer

The Analysis and Quality Control Laboratory (LAE)

Enrique Bfa -
Guzmén Barreiro -

Director

General Secretary of LAE
Deputy Director of the
Industry Board









