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FOCREWORD

At the request of the Paraguayan government, the government of Japam afs~
patched its survey mission, vhich consisted of three forestry experis ahd two
merlkoet reseerch specialisfs, making five members in total, in order to conduct
the ccnsulting services in commeection with the afforestation project in Para-
guay for about one month from 29th November 1965.

The mission has carried out the preliminar& survey for the purpose of
drawing up a plan of afforestation et Yguazu district of Alto Parana, and the
congtruction of the paper and pulp factory in Parsguay.

The results of the field investigation have been reviewed and compiled
into the Report that is hereby submitted to your government.

The Overseas Technical Cooperation Agency, as the executive organization
of the Govermment of Jopan, has been performing technical cpoPerations such
as the offer of consulting serﬁioes, dispatch of engineering experts and in-
duction of technical trainees from various developing countries.

I aveil myself of thié cppertunity at express my‘great thanks to your
goverﬁment and:érggnizéfioné'éonperned for their invaluable cooperation and
assisﬁﬁnco extended to_the missidhjduring its shay. |

‘Hothing ﬁould ﬁé more gratifying to us.if his report could be of any con-
tribution to the promction of the aforestation project in your country as well
as in the furtherance of the amity,_friendship and econcmic relations bebween

Paraguey and Japan.

A Mokt

S. SHIBUSAWA

Director General

Overseas Technical Cooperation Agency
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(1) Objective of the Survey

For the development of the nation's economy, the Covermment of Paraguay
ig faced with the need of developing the land Tesources which are abundanfly
endowed upon hex. With view to establishing the forestfy as one of the
basic industries to support the country, it requested the Japanese Government
to study the possibility of afforestation enterprise and find the ways end
meang o materialize it.

The Paraguayan Government has provided a gettlement at Yguazu located
about 280 km to the east of the capital, Asuncion. The gettlement starited
vlantation in 1961, with ifs target set at 2,000 settlers from Japan.,
Nevertheless, the number of Japanese settlers was only 43 households and that
of the indigenous setilers was no more than 6 households as of April, 196%,
Should this state of the matter continue, it might lead to the problem of
whether or not Japan Emigration Service should retain the nearly 90,060
hectare wide settlement it acquired.

There must be various reasons why the settlement does not vroceed. The
largest problem is that there is no definite answer to the question as to
whaf cropg should be taken as the basic ifems in the farmstead operation plan.
In other words, the fungoil tree, mate tea or other permanent crops hitherto
raiséd ag basic crops in othei settlements are now losing their values for
international commodities, so it is problematical to pick them out as basic
crops.for this settlement. Vegetables or other farm products also have to
rely for their market on the limited domestic demand. To be frank, a definite
direction in which the farming ig to be stabilized seems difficult to find
out. _

The problem ﬁas digcuassed among the quarters concerned, including the
Paraguayan Govermment and Japan Emigration Service. Incidentally, in May
1965 whén Governor Masumi Mizobuchi of Kochi Prefecture visited this country,

he saw this state of the settlement and proposed that the afforestation be
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introduced as the basic means. He brought this recommendation before the
. Japanese Government. |

With this background, the Survey Team of Afforestation Project in
Paraguay was organized for the purpose of studying the pogsibility of estab-
lighing the forest industry and, on its prospect, setting up an afforestation
programme .

For this reason, the present investigation is indirectly intended to
orient the development of forestry of this country, while it directly aing
at the establishment of an afforestation plan for the Yguazu settlement. In
other words, the study of possibility of afforestation may lesd to find means
not only to stabilize the farming of the settlers but also to contribute
towards development of cconomy of Paraguay, and further implies to do some-
thing for fhe promotion of friendly relation between Japan and Paraguay.

With such a background requirement, the report is so prepared that the

enterprige plan stated should be the one which will become readily feasible.

(2) Omgsnimation of the Survey Team
Head {general administration and forestry investigation):

Masaya KONDO, President of Federation of Forest Owners'.AssociatiQﬁ of

| Kochi Prefectureé and Member of Kochi Prefectural
_ Agsembly,

Member (market investigation):

Yoichi 5ATO, Chief, Planning Section, Development Survey Division,

Overseas Technical Cooperation Agency.

‘Member - (forestry investigation)s

Masashi YAMAMOTO, Chairman‘of Board of the Directors of Yamemoto

Forestfy Co. Ltd.

Membexr (markef.infestigaﬁioﬁ)::

Aki%:a OJIMA, OChief, Plamning & Imreétigation Dept. of Japan High

Quality Paper Co., Ltd. (Wihon Xodo-shi X.K.)
-2 - |



Member (forestry investigation):

Hiroshi INO, Chief, Forestry Section, Kochi Prefecture.

(3) BSurvey Schedule

TABLE T.

Itinerary of the Team

TForeat Survey Team

Market Survéy Team

Date (Kondo, Yamamoto, Inoc) (Sato, Kojima)
¥
j?;;ﬂ%% Leave Tokyo '
.
?gzés?? Leave Sgn Francisco
Area Subject Matter of Area Subject Matter of
Surveyed survey Surveyed survey
Dec, 1 |Hio de Collection of data | Same as left|Same as left
(Wed.) |Janeiro at the Japanese Em-
(Brazil) bassy and Immigra-
tion Agency branch
Dea. 2 |Asuncion Collection of data | Rio de Collection of data at
- |(Paraguay) | at the Japanese Em- | Janeiro the Japanese Embassy,
bassy and Tmigre- (Bragil) Emigration Service
tion Service Branch branch, Japemese trad-
ing firms!' offices
and Brazilian Ministry
of Commerce and -
Indugtry.
Doc, 3 n V?Z?i %g %ggv%irectox San Paulo Collection of data_aﬁ
(Fri,) of the Foonomio Plan (Brazil)  |the Japanese Congulate-
ning Agency of Para- General, Emigration
guay for collection Jervice branch and JETRO
of data .
Dee. 4 i Collection of data n Collection of data at
(8at.) at the Emigration Kameda Electronic
Service branch Industries, Ltd.
_ (associated with special
Visit to the lumber paper)
mills ‘
Dec. © " Reat " Rest
(Sun.)
Dee. 6 |Asuncidn | Vieit to the Minis- | Montevideo [Collection of data ab
Gion.) |(Paraguay) | ter of Agriculture | (Urguay) the Japenepe Embassy
' E and Stock Raising ‘ and LAFTA
and the Director. of
the Bureau of Re-
‘sources for collec-
{ tion of data
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Forest Burvey Team ilarket burvey Team
.. (Kondo, Yamamoto, Ino) (sato, Kojima)
Date Ares Subject Matter of Area Subject nalter of
Surveyed Survey surveyed Survey
Dec. 6 Collection of data
{mon. ) at the Japanese Em-
bassy
Vigit to flooring
and plywood wills
Dec. T [Yguazu Collection of data Hlontevideo |Collection of data at
(Tues.) [(Paraguay) |at the Yguazu liaiscn |(Urguay) the Japanese and
office of Japan Emi- Pargguayan Mbessies
gration Bervice
Dec. 8 " Survey of virgin Buenos (Removal)
(Wed. ) forests Aires
(Argentina)
Dec. 9 Btroessner |Survey of afforested n Collecticn of datbe =t
(hurs.) (Paraguay)|areas : the Japanese Embassy,
| survey of afforest- FETRC, and the officea
! ing enterpriser of Japsnese trading
Burvey of lumbering firms and lomber im-
gpots porters
Dec. 10 [Hot Yguazu |Survey of lumber Buenos Collection of date atb
(Fri.) [(Brazil) product distribut-  |Aires Japan Emigration
ing ceniters : service branch and the
_ Beonomic Couneil of
Presidente |Visit to the spotis Argentina
Mlanco wnere pieces of
(Paxaguay) |pulpwood are formed
' - jinto rafis
Tguazu Vigit to power
(raxagoay) {source developing
spots
Survey of Japanese
immigrante
Burvey of forest
goil
Dec. 11|Asuncidn (Removal) Asuncidn (Removal)
(sat,) |(Paraguay) | . (Paraguay)
Dec. 12| Rest " Rest
(8un.) ' .
Dec, 13 d Collection of date, " Same ag forest survey
(Mor. ) from afforestation team
: engineers gent by
FAO




Forest Survey Team
(Kondo, Yamesmoto, Ino)

Market Survey Team
(sato, Kojima)

Date Areg Subject Matter of Area Subject Matter of
Surveyed Survey Surveyed Survey
Dec. 14 | Asuncién [Survey of trading  |Asuncidn | Same as forest survey
(Thurs. )| (Paraguay) |firms related to (Paraguay) | team
raper working
Dec. 15 | Wanda Survey of afforested " Same as forest suxvey
(Wed.) | area arees tean
(Argentina)
Dec. 16 | Bl Dorado (Visit to the Federa- |Same as Same ag left
(Thurs, )| {Argentina)tion of Forest left
' Asgsociations of
Misiones Province
Piray Survey of pulp mills
(Argentina)Survey of afforested
areas
Garuapé  |Visit to the
(Argentina jGaruspé office
of Japan Emigration
Service
Survey of the areas
afforested by
Japanese immigrants
Dec. 17 | Garuapé  [Swxvey of the nursery| Same as Same as left
(Pri.) |(Avgentina) Jof Afforestation left
' Compaiy '
Dec. 18 [Encarnacion [Collection of data at| Same as Bame ag left
(Sat.) the Japanese consu- left
late and the
Encarnacion office of
Japan Emigration
Service
L1%0 Parana |Visit to the japénese
(Paraguay) - [immigrant settlements
Eram
(Paraguay)
| Dec. 19 imncarnacion [Market survey Same ag Same ag left
i (Sun.) left
v
Dec. 20 Asuncidn  |(Removal) Same as  |Same as left
(Mon.) !(Paraguay) left




Forest Survey Team Markst Survey Team

(Kondo, Yamamoto, Ino) (sato, Kojilma)
Date. Ares Subject Matber of Area Subject Matter of
Surveyed Burvey Burveyed : Survey
Dec. 21 [Asuncidn. Collection of date Same as left

(Tues.) |(Peraguay) |at the Japanese Em-

' bassy end Japan Eni-
graticn Service
office

Visit to the chief
sceretary at the
Paraguayan Foreign
Ministry for re-
collection of data

Dec.. 22 " Vigit to the Director " | Same as left
(Wed.) of the Economic

: Planning Agency of
Paraguay for dollec-
tion of data

Receipt of a message
from the Civil Engineer-
ing and Postal Service
inister of Paraguay

Dec, 23 " Visit to the Agriculture Seme as left
(Thurs. ) - and Stock Raiging ‘

' Minister of Paraguay
for collection of
data

Final discussions
with the Japanese Em-
‘bagsy and Japan Emi-
gration Service branch

Dec. 24 |Buenocg Collection of data at Same as left
(Fri.) |Aires the Japanese Embassy
(Argentina)|and Japen Emigration
Service branch

Dec, 25 - Buenos Aires —-- Same as left
(Sat.) Sao Paulo

Dec. 26 - {Stay at Szo Paulo . Same a8 lefs
(Sun.)

Dec. 27 . |Bao Paulo ~-- ' Same ag left
(Mon.,) | - | New York
‘Dec. 28 Leave New York ' Same as left
(‘tues. ) for Tokyo

'Member Sato left Asuncidn for Tokyo on December 19.
-6 - '



(4) Gratitude

During our field survey in Paraguay, wonderful assistance and coopera-
tions were extended to us by the government of Paraguay and the concerning
agencies and the federation of forest owners! association, which helped
expedite the survey there greately.

We would like to express our hearty gratitude to all concerned, and
hope further advice and cooperations, althéugh there may remain meny dif-
ficult problems yet unsettled, to realize the tentative plan of business atb

the spot disclosed .in the report.

ESJ Summary of the Report

Thig survey report was drewn up chiefly to form the businesg plan,
simplifying the general description ag far as possible. We couldn't fully
investigate in some pointg, because of the limited survey‘period and lack of
data. We would like to poiﬁt out that in executing this plan, it is imperaf'
tive to make up the executive plan based on more concrete investigation in |
details.,

1. _Outline of Forest Resources and Fofest Industry in Paraguay;

The forest area ig 24 million hectares, about 60% of the total ares of
the land of the country. The foreste in the eastern district of the countxy
account for 8 million hectares, of which 50% produce high trees as major
materials and the rest are low tree forests or grassland, with woods where
shrubs are major materiels. Useful species of wood are Lapacho, Cedro,
Guatambu, eto. But, mature trees which permit felling are found at the rate
of merely one or two per hectare, Others are.broad—leaved trees of low
utility value. Coniferous trees are not found. The Teserve per heotaie is
something like 100 cu.m, in accessible forests, out of wﬁich the reserve of
ﬁséful wood materials are estimated at about 4 cu.m. - The forests in the

western distriot account for 16 million hectares, but they are for the most
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part gragslands wilh woods or grasslands on moist, and as such, they are of
little wvalue as Tesources.

| The forest industry in Paragvey is the "eut out and get out" forestry
where the selective cutting of useful woods is vepeated end afforestation is
little done. Naturally, the forest phase is getting worse. The guantity of
Tunber cutting ig 780,000 cu.m., and most of excellent woods are exported to
Aveentine in the form of log. They amountAto 250,000 cu.m. The wood shares
2%%, beiﬁg ranked second in the total amount of exports from Paraguay.
Sawmills total 470 in this country. Among them 400 are minor shops of &
daily oubput of zhout one cu.m. Those having a capacity of 15 cu.m. or more
per day are only 4. '

Other work shops for processing of woods are 4 plywood shops. Generally
speaking, capacity of wood procegsing is very emall, This fact in&icates
how low the domestic demand for broad-leaved trees ig.

Avtificial reforestation is almost noﬁe° The only cases presently
mentionable are 1,800 hectares of Bucalyptus plantaion and 200 hectares of
conifers plenting. The Paraguayan Government doesrrecognize tﬂe importande
of afforestation. .Actually, the Government.made nurseries, principally for
Parana pine and Pinus elliottii, in 1965. But it is little time since the
groject was started., Exbept for this, the Govermment does not seem to have
mapped out any forestry promotion plan.

2. Possibility of Afforestation Considered from Katural Conditions of

Youazu Settlement.

The t0pog$aphy ig genefallylplat, with some wavy undulations, the
altitude being 200 to 300 meters. Therefore, in carrying out afforestation
work it ig not neceassry to clasgsify the land by similar fopographical types,
ut rather is there a posgibiiity of simplifying the work.

..The climate is subtropical, and %he annuai rainfall is 1,900 mm.

ﬁverage'temperaﬁure'in'the year is 22°C. The meximum temperature in summer -

g



iz about 40°C, and‘the windmum tempersture in winter is —4OC¢ There ig sone
frogst. Though rarely, the low atmospheric temperature couses gast. Bub
such a heavy gust as to cause the damage of windfalls does not occur moxe
than once a couple of decadeg. Thus the climate is quite favorsble to the
growth of trees.

The soil is reddish brown clayey soil of weathered Mesozoic zocks,

called terra rossa. At forest-landed places, the contents of humus soil a

B
@

4%. But when the land becomes bore, the rate rapidly lowers in o few yoars.
Therefore, particular atltention must be paid to the prescrvation of soil.
For this reasony it is desirable to convert, before other places, the present
forest-landed areas into artificial reforestation areas.

Existing foregts have nothing bhut broad~leeved trees, shrubs and bambdog
of low tree species mixing in high tree species, with adhesion of epiphytes.
Useful woods are scarce because of the primitive way of selective cutting.
Ag mentioned before, mature trees good for cutting are limited to one or two
in one hectare. However, becauss of thne selective cutting, there ig no bare
land of large area, and organic matters have been fed suitably. Thus the.f
soil'keeps good condition so far as the lecation of present consideration is
concerned, 
| The Team inspected the afforestation plant at UMisionez in Argentina for
the purpose of sﬁudying the poseibility of artificial reforestation ab
Yeuazit.

(1) The topography of Misiones ig more compliceted than that of Yguazu.
There are moré cobble stones and the soil depth is smaller,

The climatic conditions sre muéh the_same és those of Yguaru.

(2) Tme species of trees for afforestation are mdﬁnly Parana pine,
Pinus elliotfii,'Eucalyptus, etc.

(5). The Parana pihe'likes a.gentle_slope, of the s0il of primary grade

in terra rossa, which ia good in water permeability, porosity and drainage.
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It grows rapidly. 4t the afforestation ares for 12 year raising, which is.
gimilaxr to Yguazu, the mean height is 19 m, the mean diameter 30 om, and the
reserve per hectare is estimated to be about 400 CU.ms However, at places
full of cobble stones, the same 12 year trees have a height of mere 14 m,
diameter.of 22 com, reserve of about 280 cu.m. The state of growﬁh ig much
worge than the former. At the age of 15 years or more, the crown is ciroular,
or even shaped like inverted trisngle in the worse cases. Both the height
growth and the thickening growth seem to become slow.

(4) The Pinus elliotti grows well even where the soil depth is short znd
there are many cobble stones. It can somehow grow at low moist land or
poorly drained land. DBub ifs young tree does not grow rapidly, and it is
less suitable for pulp wood then Parana pine.

(5) The Eucalyptus grows very quickly, and becomes mature for final
cutting at about 6 years. Bub it is very weak against low temperatures of

-500 or below. For tids reason it ié called the gpeculative sort of wood.

At Stroessner Settlement adjacent to Yguazu, there are planting beds of
Parana pine and Japanese cedar, thbugh théir number is small. |

(1) The farana pine at the afforestation area for 3 years seedlings, h;s
2 height of 3 my, and its crown shows upright stiffness. Thus its height
growth is excellent. | | |

(2) The Cedro is of the Yoshino family. It was planted after one year
of séedling.raising; and., af 2.years since planting it has grown quite Wéll,
rising to the height of 3 m. |

(3) Japanese cedar (Origin and species unknown) at 5 years of age in
single~tree standing has grown té the height of 8 m and to the breast dismeter
of 20 cm.

(4) The state of the growth of the Parana pine at the experiment farm

-of Japan Emigration Service at Yguazu is not much different from the state of
Stroessner Settlement.

- 10 -~



(5} However, these are a few examples. It is hard to draw a definite
conclusion from such exanples alone. Nevertheless much better growth could
bhe expected of the trees at the Yguazu Settlement than at the forest of
mean edaphic factor at Migiones.

3. Marketability of Forest Products.

The existing forest wesources are generally poor in quality and consist
mostly of borad-leaved trees which are hard to process at workshop. Their
dopestic market is gmall at present. Mozt of the excellent woods are flowing
out in the form of log to Buenos Aires which has economié power.

South America holds abéut one thousand million hectares of primeval
forest, of which about 300 million hectares have mature itrees. But the
forests are decreasing hecause of destructive lwnbering and shifting cultiva-
tion. In Brazil, 42% of the land are forest. But it is difficult to develop
the forest resourceg because most of the forests lie in the basin of Amazon
River. Moreover, ag the market is located in South Brazil, the forestyy
along Amagzon is handicapped in respect of transport. In south Brazil, useful
gorte of trees ineluding coniferous.trees exigt in fairly good concentration,
but about 75% of the cut_ouf_area are left as they are without reforestation.
_Such‘being fhe situation, Brazil has to depend for her pine. wood on imports.

Argentina is paying an effort to promote afforestation, with Misiones
Province as nucleai point. But this country alsc iz far from being able to
supply as much wood as it demands. So, Argentina aléo relies on imported
woods. |

.Consumption of timbers in Souﬁh‘American gountries is much less than in
more advanced cbuntries, end it is bound to increase sharply henceforfh.
'Among others, the demand for pulp woods and timbers fof'sawing iz conspicuous,
To look up the paper pulp.in particular, the only self—supporting country in
respect of paper is Chile. All other countries import & large quantity of
paper pulp every year. ' |

Paraguay has no paper pulp mill, and imports all the needs. The
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import is estimated to be about 8,000 tons (1964), and the price is nearly
twice the intermational price. If coniferous trees are supplied in Paraguay,
the demand for construction materials will expand with great probability, as
were the cases with Brazil and Argentina. Further, the boxes will certainly
come to derive their material from coniferous trees. Besides these,.demand '
from electric poles can be expected.

In view of her populetion and economic‘powers it is not proper for
Paraguay to seek the market of forest produgts atlhome only. To the contrary
she should endeavour to develop overseas market.

4. Esteblishment of Plans for Afforestation and Forestry Enterprise in the
Yguazu Area. |
(1) Basic stand for establishment of plan
A)_ Immediate target is fired at the securing of raw woods for domestié
oonsumption-and raw woods for paper pulp. Surpius woods avaiiable
for export are also counted on. Forest land totalling 12,500
hectares, will be purchased. Afforestation is to be conducted for
10 years at the rate of 1,000 hectares per year.
B) A paper puiﬁ plant of daily output of 20 tons will be established
“in T years affer the commencement of the project, in order to meet
80% of domestic demand for paper pulp for the time being. As
thére will be more than just sufficient sufficient supply of xaw
woods, the paper pulp plant will be designed in such a way as to
allow expansioﬁ in future. |
C) 4 sawmill of a 30 horsepower capacity is to be built, where con-
struction materials will be made by sawing natural timbers. After
the seventh year, wooden boxes and others will begin to be pro-
 duced. It will be expanded in future when the supply and demand
- situation justifies it.

D) The working organization is to be a joint stock compeny. But,
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7

considering the purpose of this undertaking, it will be so orgsn-—
ized as to eagily permit the aid of the Japanese Government and
any other related organizations.

The authorized capital of the said company is to be, say, 400
million yen (U.S. $ 1,i10,ooo), end the work may be started with
8 paid capital of 100 million yen (U.S. $ 280,000), Part of the
working funds could be financed fﬁém the Overseas Econohic
Coopergtion Funds or similar sources.

The object location is the site of the Ysguazu Settlement as

proposed, with a total area of 12,500 hectares.

(2) Afforestation plan

A)

Facilities for afforestation

a) The major forest road is to be 6 m wide. One each will be arrans-

b)

d)

)

ed at every 1,000 m of distance. The forest section way is to be
4 m wide, and it will be laid at intervals of 500 m.

A nursery of_B hectares is to be installed so ag fo raise 300,000
seedlings'of Parana pine for afier-planting and 750,000 seedlirgs
of Pinus elliottii.

A line of fire break and shelter belt is ﬁo_be laid along the
ridge.

A geed harvesting forest will be planned sometime in future.

All gorts of necessary machinery are to be provided.

B) Forest management plan

a)

Resourqes musf be conserved and developed, aiming at successive .
and c¢ontinuous adminidtratién, and the operation plan must be
mappéd out in consideration of conservation of soil.
Afforestafion plan must be determined in consideration of the
order of cutiing in future, with'the-forESt divided into 11

forest compartments and 121 sub-compartments.
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The species of wood to be planted will be Pexane pine (80%) and

Pinus elliottii (20%) in view of the conditions attending

 the Yguazu Settlement.

g)

lished in order to avoid the clear cutting of big area.

Mechanical planting will be adopted to save labour.

Weeding and ants exiermination receive due attention.

The afforestation cost (in direct expenses) per hoctare is
145,000 yen (G.S8. § 403) as to Parana pine, and 144,000 yen
(U.S. $ 400) as to Pimus elliottii.

The lumbering is plamed %o be made at 6,5, 12 and 16 years
after planting so far as thinning cut is concerned. The point
is laid on the thinning for the sale of tending. Judging from
the degree of increment of stand, thinning will be allowed to a
major extent. The final cutting will be made in the 20th yesr.
In this connection, alternative cutting sections will be estab-
For
the hauling of woods, a timber-yard will be provided at each Sub-
compartment and the timbers will be sent on land to pulp plaﬁts,
and'so oﬁ. 4An estimate of harvest per hectare is given in the

table below. Aé_shown, 3 or 4 times the harvest in Japan are

enticipated.

T4 £ £ .
12Etzing1nal 6th year | 9th year [12th year | 16th year —EOth year |Total
Amount of ' '
harvest 71 cu.m 89 cu.m 187 cu.m. |172 cu.m | 307 cu.n |726 cuem
h) The sale of trees is performed on the state of standing tree.

The woods derived from thinning are to be used for pulp wood.
The price of standing timber is counted as 2160 yen (U.S. § 6)

per cu.m., and the prices of timbers of final cutting are
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calculated to be 5,400 yen (U.S. $ 9.5) per cu.m. for Parana pine,
and 3,600 yen (U.S. $ 10) per cu.n. for Pinus elliottii. However,
in actual transaction, some portion of woods derived from thinning
will be used for industriél wood., Therefore, the price of woods
of thimning will probably be higher than calculated above.

i) Total number of labour will be 92,000 man-days at the busiest
time involving planting and tending, which figure will mean 368
persons worlking 250 days..

i) When afforestation is carried out in accordance with the
schedule as stated_above,.the cutting volume in 30 years will
amount to 4.19 million cu.mes of thinning woods and %.07 million
cu.ita 0f final cutting woods, totzlling 7.26 cu.m. The income
through cutting will be 9 thousand million-yen (U.S. $ 25 million)
from thimning and 15,5 thousand million yen (U.S. $ 43 million)
from final cutting, totalling 24.5 thousand million yen (U.S.
§ 66 million). |
The total expeﬁse incurred to make this income will be 4.6
‘thousand million yen (U.S. $ 12.78 million) -—- provided thatk
the defrayment on the face of funds plan will be 6.3 thousand
million yen (U.S. § 17.5 million). Tt means thab the balance of
profit for current term will be 19.9 thousand million yeﬁ (v.s.
$ 55.28 million).
The funds wrequired for this operation are 100 million yen (U.S.
% 280,000) in-cé.pital, 15 thousand million yen (U.S. $ 4.17
million in the borrowings and 4.7 thousand million yen (U.S.
$ 13 million) in the transfer from profit, totalling 6.3 thousand
million yen (U.S. $ 17.5 million). |

(3) Plens fro consbrucking paper end pulp mill

A) A paper and pulp mill to use the woods of thinning during the



B)

c)

D)

)

F)

e)

H)

afforestation are to be constructed in the 6th year of the planting.
The plant is to be located in the Yguazu ares.

The plant is to meet the immediate domestic demand in Paraguay.

The monthly output will be 500 to 550 tons. (i.e. a plant of daily
output of 20 tons). Taking into account the increase of demand in
future qnd growth of export to abroad, the plant is to be so design-
ed as to easily éxpand its capacity.

The kinde of pulp will be the unbleached, the semi-bleached and

the bleaéhed, to be made by the kraft process.

The pulp digesting boiler will have a 60 cu.m. capacity.

The kinds of paper will be printing paper, stationery paper and
others for miscellaneous uses. Two of the Fourdrimier machine
capable of making these kinde of paper are to be installed (width

2 m, daily éutput 10 tons).

Chemicals will be imported from abroad.

The manufacturing costa will be 85,376 yen (U.5. & 237) in the case

of pure white roll and 72,269 yen {U.S. § 201) in the case of
unbleached kraft wrapping papen.

Wﬁen paper and pulf are manufactured in accordance with the
foregoing scheme, the income for 30 years will be 16.3 thousand
willion yen (ﬁ.s. § 45.28 million) and the expenditure, 12.5

thousand million yen (U.S. $ 34.72 million) ~-~ provided thet the

defrayment.in the funds plan will be 12.6 thousand million yen

(U. 8. § 35 million). The profit in balance will be 3.8 thousund

million yen (U.S. $ 10.56 million).

(4) Overall income and expenditure

- Summing up thé foregoing, the total income for 30 years will be 40.8

thousand million yen (U.S, $ 113,33 million) and the total expenditure will

be 17.0 thousand million yen (U.S8. 47.2 million) ==~ provided that the
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defreyment in the funds plan will be 18.4 thousand million yen (U.S. & 51.1
million). The profit in balance will Le 23.8 thousand million yen (U.S.

$ 66.1 million).

5. Problems in Pushing Forward the Woxk
In puéhing Torward the present project, particular attention must bé
given to the state of the locality in quesfion, that is, to the arrangement
of working environment of the people to work in and around Yguazu, such ag
residence, recreaticnal facilities, Water.service, medical estalblighment,
and so oﬁ. Aside from this, the securing of seeds of Parana pine, etc.
should largely depend on the cocperation of the Paraguayan Government agencies

and United Nations'agenoies concerned. The last mentioned are the problems

cdlling for further study.
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(1) Outline of Forest Resources and Forestry of Paraguay
1. Cutline

Out of the total area, about 40 million hectares, of the land of
Paraguay, 24 million hectares, or 60%, are covered by natural forests
congisting of broad-leaved 4rees., It was impossible to grasp complete
detatls of facts through the present suvey, because exact statistical data.
available $o the Team were few and the reriod of tﬁe survey was limited.
Actually, there is a big difference between the eastern district and the
western district in the ways of vegetation. Judging from the dats of
standard spots, the foreat resources of this.counfry may be broadly
estimated as shown in Table 2,

As regards the forest phase, about 50% of the forests in the eastern
district have.such & composition of stand that high trees constitute major
materials and in the rest of the forests in the eastern district are the
low treec forest ﬁhere shrubs constitute major materials, or the grassland
foregts where.shrubs are scatbered on grassland.. in those poorer forests,
the trees of useful spéoies such as lapacho Tayi, Cedro, Curupaira, Petercby
and Guatamhu,-which are mature and ready for cutting are no more found than E
ﬁt the rate of_oné_or-two per heotare, and other trees are cocoﬁut trees ov
those less useful broad-leaved trees stch as Leurel-~-Negro and Roba. The
mean regerve per hectare is estimated at about 100 cu, m in the accessible
forests, and among them the meserve of mature useful woods gdod for cutting
ig estimated to be about 4 cu. n.

In the western district the moist end grassland are predominant,
although forest aireas elso cxist at some plc.cés. But these areas have
innccessible forests only, =nd ‘the only useful species is Guobracho forp
' extracting tammin which grows at higher altitudes. ‘

Wheﬁ clagsified by owners, these forests ars divided into Soverment.e

owned forests and private-owned forests. There are no reliable date in
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this conhection. But, 1% seems that out of 6 million hectares of the forest
area whose development is feamsible, the government-owned forests occupy
600,000 hectares, or 10%, and the private-owned forests hold §,4 million
hectares, or.90%. About 2.8 out of this 5.4 million hectares of privete-
owned forest are owned by 10 big landlords (eacn in possession of 70,000
hectares or more), It indicates thaet forests are for the most part in the
hands of wvery big owners. |

Briefly stating, the present condition of the forestry in Paraguay is
extensive and primitive forestry of "cut out and get out" system. Affore-
gtation is little done, and selective cutting of useful ﬁeods is repeated
virtually with no silvicultural consideration, Under the ciiéumstances, the
foregt resources are diminishing and the forest phasc ie simply going to the
worse., Also, the excellent woods cut out are exported in the form of log to
Argentina.

The state of timber production is shown in Teble 3,

Table 3 _ Timber production in Paragusy
. . - . Breakdovn of Domestic Use
Use Qnaﬁt}ty of guantizg Domeitlc Tomestic | For support Others
cuting *poT ?5 sawing | or slegpers
75 ﬁ. _ cu, M ClU. T cu. m Gu. I ou, m ©cu, I
Amber 760,000 | 250,000 530,000 | 240,000 | 180,000 110,000
Fuelwood | 2,143,000 —in(2,14%,000 —— e~ ]2,143,000

| The quantity of domestic sawing is somewhere around 240,00d Cli. I
KB0,000 ou. m in terms of.quantity of prqducts), of which 118,600 cu. ﬁ
(35,000 Cl. m in ?roducts) are exported, The 110,000 cu. m in "others"

inelude raw woods of Guebracho for exfraction of tennin,

- The number of sawmills and other.plants iss

Sawmiii eores 10 eeeh being of & daily output of about 15_cu.‘m
evoss B0 gach béing of & daily output of about 10 cle m
revee 400 each being of a deily output of about one cu. n
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Tannin plant ,..., 4
Plywood shop or oiher Processing shop seeee 4

The sawmills are minor ones equipped with circular saws only. In spite
of the fact that the natural conditions in the eastern distwict are favor-
able to the afforestation, no artificial reforestation has so far been made.
The only mentionable forests are some 1,800 hectares of Eucelyptus plenia-
tion and about 200 hectares of coniferous. forests.

The forestry labour population is estimated at 83,500, The. position
of wood in foreign trade is important. Holding 22% of the total amgunt.of
export, it ranks second. It goes without saying thet forestry is one of the
most important industries of Paraguay.

2. Afforestation Plan of the Paraguayan Government

The Government of Paraguay has recently become aware of the real
importance of afforegtation, It is working to map out an afforestation
plan so as to oonvert the forest lands into artificial reforestation area of
high productivity.

"To be meore precise, the Paraguayan Government planned to make forests
of Parana pine and Pinus elliottii, centered on Puerto Storoessner-Oviedo
section which is located along the international road, ———g project to be
sfarted in fiscal 1966 with the cooperation of UN FAO, In 1965 alvready, %the
Ministry éf Agriculture and Stock Raising and the Ministry of Internal
Affeirs mede a seedling nursery at Storoessner colony {under cherge of the
Ministry of Internmal Affairs)., This nﬁrsery wes supposed to produce one to
1.5 millién seedlings in its first year and_disfribute them to fermers at
low prices._ | |

However, for some reason or other, the work feiled to be carried oub
as plénned.: The number of seediings raised in the first year is estimated
to be about 240,000, TFotwithstanding, thé fact thet the Government is

evidenoing its earnest concern in afforestetion will glve great promige for
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the future of Paraguay.

b

(1)

(2)

What Key Persommel of the Paraguayan Government think about their
Forestry,
mae== Summary of Conversaiion =—m--

Summery of conversation with Director Genersl Mandelburger of Economic
Plamning Agency, 0ffice of the President:
A) Paraguay has an.afforestation plan at any rate, but it is not well
established.

B) The only work under way is the 20 hectares wide seedbed of the
Forest Experiment Station at Presidente Stroessner Settlement, where
the seedlings of conifers to be distributed to its 120 houscholds of
settlers are being raised,

C) At present, no particular policy for eid to forestry hes been put
up. Neither is there any concrete scheduile for implementation of a
project,

D) When the Japaﬁeée Survey Team submits a weport on the results of
investigation and plant exportation of the like measure is considered
in it, if the cdoperation and assistance, or concessions, of the
Paraguayan Government‘are requested, the Government will not spare
effort in supporting the proposal.

E) Economic Planning Agency has strongly requested Ambassador Ishii of
Japan to assign a Japanese plénner to EPA.
7) .Wé all pay high respects to the remarkable development of Japan's
economy, so much so that we request the Japanesé Government to send
experts to Paraguay by all means, To be specific, we should like to
haﬁe experts on forestry.

Summaiy.of coﬁversation with Minister of Agriculture and Stock Raising,
E. Gonzales Alsina.

A) Agriculture, live stock raising end forestry are the three supports
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of Paraguay. AgﬁiCulture and live stock raising of this country have

been humen activities, but forestry has been left to Providence alone,

with no effort paid by curselves, Now, at this moment, we should like
to pray God %o take a rest, while we aveil ourselves of the economic
and technical aid from Japan.

B) When the going ebroad of Japanese enterprises, involving forestry,

fulp and so on, is considered by Japanese authorities, we will assure

them of oﬁr complete and strong support in connection with measures to
be teken against possible obsitacles and with our offer of necessary
aggistance. |

C) Therefore, if necessary, we would make efforts o take such

measures, as (a) exemption of land tax levy for 15 years or soj.

(b) permission of tax~free importation of machinery, equipmenf,

chemicals and other necessary matters; (c) exemption of income fax

until factories become operable; and (d) approval of foreign currency
remittance of invesﬁment funds and interests.

The Minister took & keen interest in the going abroad of Japénese
enterprises and stated to the effect.that speaking in the interest of the
Japanese, the hand-in-hand collabbration with Paraguayan friends or entre-
preneﬁrs will ieave both always caré-free; that ﬁe, of pro-Japanese segment,
held fést.to the immigration of-the Japanese when the oppogsition demeanded fo
let wore Buropeans come ing and that since the result of ouf persistence for
the Japanese was guite a sucdess, it is desired that Japanese enterprises
come %o this country and benefit the Paraguayan people and let the opposi-
tion know how.good'the Japanege scheme.has been,

(3) Summary of ‘conversetion with Minister of Civil Engineering and Postal

Service, General.Samaniego

.Wa:are.now.conducting a preliminary sﬁrvey of the.so—calléd deita plan

sround Asuncidn, Encarnacién, Puerto-President-Stroessner. The nuclear spot
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is the section between Encarnacion and Puerto-Presidente-Stroessner. When

t
\

the Japanese agent sets up & concrete plan for the Paraguayan forestry, we
propose, it will cooperate with %those concerned in this delta plan, to

facilitate exchange of information and eliminate unnecessary duplication of

Work.

[2] Poggibility of Afforestation Considered from-Natural Conditions of the

Yguazu Settlement |

The Yguazu Settlement is an extensive setilement covering 87,763
hectares, located 286 km by the international highway to the east of the
capital, Aéuncién, at 41 km before the frontier (International Bridge,
called the bridge of friendship) with Brazil.

This survey teaﬁ‘primarily aimed to situdy the possibilivy of alfore-
station of this settlement area., It began with the analysis of the natural
conditions of the settlement and then, to draw a comparison, investigated
the actual state qf‘afforestation at Misiones in Argentina and at anothexr
example in Brawil,

1. Characteristics of Forest Habitat

(1) Topography

The_Yguazu area is traversed by Rio Yguazu in ibs northernmost part,
and by Rib lMondaw in its southermost part, Many small rivers in the area
flow into these two., The topography, therefore, is generallj full of wavy
wdnulations, the altitude ranging between 200 and 700 meters, When 1ooaliy-
observed, there are paturally some topographical veriations. But generally
the land is.flat, with but mild changes if at all.

This ihdicates-th&t the eroéiqn was wrought in the very final siage.
In this sense, the afforestation enterprise planning does not call fox
complicated classificetion of avess by similarity of types of -topography.

~Hence, it indicetes the working afforestation plans could be simplified.
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(2) Climate

The climate is subtropical. The ennuel reinfall is 3,900 mm gr 50,
which is nearly equivalent to the average rainfall of the mountainous zone
in Japan, and its diétributure is comparatively uniform, The meaxdimun
temperature in summer (October to April) is often nearly 40°C. The minimun
temperature in winter (Mey to September) is —400. It frosts sometimes,
though merely several times a year, The average snnual temperature gcoms
to be 22 ox 23°C,

There is no heavy wind like the typhoon which attacks Jepan., Though
rarely, the low atmospheric pressure causes gust. But, such heavy gust es
may cause the ﬁindfall does not occur nore then once for several decades.

It may éafely be said that the climatic conditions such as this are
quite favorable. to the growth of plants. However, the foregoing observation
is derived from the limited data for a very short period., T+t is hard to
anticipate what climatic anomaly may happen in future. Wevertheless, 1t is
not likgly that the prospect as stated above may widely deviate from ths
normal_cbﬁrse, Judging from the result of observation of surrounding regions

and the opinions of indigenous people.
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Table 4

Clima%e of Yeuazu District

Observation at Ygﬁazu Office

Average in 11
years in Frenco

July 1961 -
June 1962

Mean tempersture
for the yeaxn

23,4

of Japen Emigration Service

July 1962 -
February 1963

22,5%

 Temperature in
- winter (May -
September). -

18.6°%¢

March 1963 =
December 1963

20.1%

22,4°%

Tempereture in
summer {October -
April)

24,7°¢

Highest mean
temparature

27.3°C

| hvsolutely highest
fenperature

26.6°%

27,8%

36,5°C

37.2%

37,8%

Lowest mean
temparature

12,6%

14,2%

27.7%

Absolu%ely lowest
tenperature

"2 ] OOC

Mean humidity
for the year

"1 . 400

-4. 1OC

82, 7%

C8T.2%

Mearn raiﬁfall
for the year

1,540 ma

1,868,1 mm

1,088.7 mm

1,957.4 sm

Mean evaporation
per day

4n8 i

3.1 mm

Mean atmospheric
pressure for the

year
l_

970.,4 mb

749.6 b

Neen wind velocity
for the yeax

1,6 m/sec

1.14 m/sec

Meah_frequenoy of
frosting for the

4 - 5 times

10 times

_year.

.(noté)' Franco is a boxder town 40 km on the east of the settlement.
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" (3) Soil

The soll of the Yguezu area is red soil called the terra rosse.
This is reddish brown clayey soil of weathercd Mesozoic Toclks. The contents
of humua soil are 4% in the forest land, Therc i3 no division by layers of
differcnt geological components, as is often obscrved in the forest soil in
Japen, At Bome pleces, weathering has wrought deep down %o 30 m below the
ground surface, and humis goil is distributed evenly, Thorefore, the
ground here has small particles of scil, 1ittle affected by cobbles or the
like,

As a matter of course, the topogrephy varies eccording to different
locations when observed micro~topographically, end the soil nature cannot
be the same everywhere. Broadly speoking. Yguszu is o grent plain zone.
But closer observation will reverl fairly big differences depending on
altitudes. To put i1t concretely, high trees are predominant in vegetation
in the Monte Alto ares located at the highust altitude, low trees are uajor
materials in the Monte Bau arce located lower, grasses are predominant in
the Campe Alto area located furdther below, and the Cauwpo Pau arc gitusied
at the lowest altitudé shows the ctatc of grasslond on ﬁoist. Whatever the
difference, the altitude docs not change more than several decamefers, yet
there ig such varietion. The worst is Cempo Eou, where the soil is con-
gpicuously acid wi{h its pH. valuz ranging from meager 4 to 4.5, Unless
draihage is provided and some cporation ié done to heighten the pH, wvoluo,
the soil of this locality vill resain wwnfit for the growth of planta. Trom
Such consiaérations,_if is better to take the Monte Alto area and the Monte
Bau area as the objects of afforestaticn from the viewpoint of forustry
managément. .

-Neédless to say, afforestation will be technically possible even at
Campo Alto end Cempo Baw, if proper species of trecs are selected and duiy

conceivable operation is made. Bub, in this vast land, it does not scen
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necessary to dare go so far in an attempt +o do something for foresiry,

A% any rate, the soil at Monte Alto apd Monte Bau keeps hummus scil in

high rate of contents, This is beoczuse the past destructive cutting, as i%

wog, was selective felling of useful woods done to merely one or two trees

per hectarg, end as such, it has not much affected the crown cover, but
suitably helped supplement organic metters, and thus the soil has been
prevented from turning to the arid land soil, On the other hand, at Campo
Alto and Campo Bau? the red s0il shows the sign of dissolve~-oud, and is
transforming into black soil of very compact soil nature. Even 2t Campo
Alto, olear cutting, should it last for several years, would reduce the
ratio of humus soil contents %o sbhout 2%, Therefore, it may be said from
the standpolnt of soil, that Monte Alto and Monte Beu are ideal objects of
afforestation area.

2. Present Structure of Forest Resources

The present land classification of the Yguazu area is as shown helow.

Host of the'land.is the forest called the primeval forest,

Priﬁeval forest | 62,546 hectares
Shrubs 5,687 v

| Grassland 17,788 M
lioist | 1,575 "
River area 166 o
Total - _ 87,762 "

These foresfs have broadleaf trees only. "The species of high trcee aré
Lapacho, Cedro, Guatambu, Laurel Negro, Incienso Cancbarana, etc., with
which mixed growing are miscellanecous low trees end bamboos. Vines and the
like epiphfical élants aré elso adhering, Naturally growing orange trees
and palmit éoconut trees are locally found hers and there. The shrubs are
fhe so-called woods on gressland scatiered on grasslands. Data of suxvey of

the resources are quite lacking, 3But the forest phase is similar in ell
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areas. Hence, the forest reserve was celculated by employing the semple-

lot method, As a result it wag revealed that the reserve ver hoetare must

be as small as 100 cu, m or less, and the density of standing trees wes low

so far as concerns those trecs regorded as useful specles, such as Lapacho,
Cedro, Laurel Negro, Incienso, Cu:tambu and Guaica,

Moreover, readily harvesteble wood of primery grade (se¢e note below)
among.those useful species does not exlsts any more then at the rete of onc
for each hectare, or, even if the specifications are allevieted, two or
three trees per hectare,

Note: Lapacho, Cedro, Laurel Vegro, Incienso, etc, which ellow Croppir
of a {imber of 15' x 15! x Tm or more, or 17! x 18! x 5m or more,
in case of straight timbers, and 14' x 14' 8w or more in case of
Crooked timﬁer, are of primery species of primary grade but not
allowing the cropping of primaxy grade wood, znd also Guatambu,
Guaicn, Urapta-timbo, ete,,which cllow cropring of & timber of
13' x 13! x o or more or 15" x 15' x 5m or more in case of sirsight
timber, and 12' x 12' x Bm or more in case of crooked timber arc of
secondary.grade. Species of sacondary grode but not zllowing the
cropping of a timber of secondéry grdde specificetion are of the
tertiary grade, The avobe are application of the Specifications of
Japen Emigration Service,

When considered this wey, it may be s2id thet the existing forests, if
definéd as the forests to produce industrial wood, will be of 1ittle velue.
At the sdme time it mey be notural to cleim thet in view of the vastness of
the areé.the forest fesources are abﬁndantly imparted, cnd 1t elso mey be
pointe& dut rightly that the useful wood selectively cut out of this exten-
sive area ﬁill amount to a gonsiderable quantity. But; once the productivity
per unit aréa is goﬁsidered, one can say withouw exaggé:ation,thaf those

forests mre an ensemble of low productive stands.
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The zeason is simple, it is that these forests do not deserve the name

‘primeval forests', but are no more than the secondary forests which have long

suffered external forces if expressed in boid language. That is to say, in
olden times they might heve retained olimax phase a8 primeval forests with
dense growth of wood of big diameter, whereas, at present, they may be termed
the forest lands where marketable, useful woods have been selectively cutbt and
nothing else has been done except the reiteration of this selective felling.

Here we must remind ourselves of the law. of rlant succession, and let us
suppose that human power or emy other external force other than human works
on a forest and the woods existing in it are removed. Then, the succeeding
woods which come in the voids created there will not necessarily be the spe-
cies useful to man. These must be mostly the active kinds which grow best
under the sunbeam. . If such a species is to yield useful wood, everything
will be all right. But such is not a guaranteed reality. Instead, it often
happens that something of little use to man invades and grows to occupy the
whole erea.

_Siﬁilar is the case_with the forest in question, vhere largé diaméter
woods_bf useful species have been cubt (probably at a periodic cycle of 10 to
15 years),.till at last the foresf resources structure as we see it today has
turned up. |

3. Résult of Afforestabtion at Misiones Province, Argentina

| “ ~-= reference Séttlement -

When an attemﬁtdis made to determine the possibility of afforestation
enterprise at Yguazu'from obgervation of the natursl conditions, it is only
$00 natural to resoxt to the Jjudgement from the results of afforestation so
far ma&e in?%his'ﬁéea or similar forest aveas located nesrby. But the fact
18 that out ofthe total forest area.of 24 million hectares throuwghout Para-
geay, it is in only 2,000 heotaxes that artificial reforestation is made.

Moreover, 1,800 out of this 2,000 hectares are Eucalyptus forests lying in
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the periphery of pasture grounds, and the forests where coniferous trees are

planted account for only 200 hectares. Tt is all the move difficuit to judge
the prospect of afforestetion at Yguezu from the rosults of such meagme
forest lands alone because thesc are scattered in small units in various
places.

Hence the present survey tcam decided to study the possibility of af-
fo:cestation_of the Yguazu area through the investigation of the siate of
growth é:E‘ trees in the aforcstation area 4in Miniones Province, Argentina,
loceted on the other side of Parana River vhich flows bordering Pareguay and
Argentine.

_ Misiones Province has the largest pulp mill in Argentine, called Lo
Cellulose Argentina; producing 100 tons of coniferous vulp daily. This com-
pany owns nearly as large as 8,000 hectares of forests around the factory,
and is raising,; emong others, Parane pine.

But the planted trees obtained from the company-~ownad forests alone he-
came insufficient to provide as much raw woods as the compeny neceded., This
gave impe'tué to the farmers nearly to begin planting trees. And, now, the
company buy the woods those farmers produce from the trees they planted.

Thus the newly ereated demand gave rise tc & zeel for the planﬁ:ing. of trees,
so much so that Misiones Province has become the Mecca of afforestation in
Argenti_na. Actuelly, the mate tea fields and tung-o0il tree fields are chang-
ing to afi‘oresta.tj__on areas cone after another in Misiones. |

To be notewortly is that the natursl conditions of this Pr'ovince, some-
what ini‘erioi a8 they mey be, are rather similar to those of Yguazu. There-
fore, the result of'.afforestation iﬁ this Argentine counterpart should not be
overlcoked when one: :le. going to staxt Ian afforestation enterprise in Yguazu.
Fortunafély, Le Cellulosa Argentine has collected scme pileces of informetion
on the ‘a.i"forestation in Misiones Province. .I—Ience, the _a.chievemen‘b_s of af-

forestation in this area will be analyzed, on the basis of the data sumed up
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vy La Cellulosa Argentine and the resulig of investigation of the survey team.

(1) Natural conditions

The topography here is more complicated than that of the Yzuazu area,

with more undulations and s little more steeper slopes. All this indicated

that it is still in the course of erosion, The annual rainfell gradually

incredses from south to north along Parans Hiver, averaging about 1,800 mnm,
which is roughly equal to the enmuel precipitation at Yeuamu. According to
the daete of the Nabional Observatory for the past 50 years, Octobexr is most
reiny, with-a precipitation of 200 mmy and August has least rainfall, re-
gistering some 90 mm. The rainy season visits twice & Year; in April and
October, end the spell of rain is longer in sutumn than in spring. Winter
has least rain, that is, August is the most dry period. Such abundant vain-
fall, distributed well over the year, is favorable to the growth of plants.
As regerds the temperature, the aversze anmual temperature in Misiones Pro-
vince is within a range bebwesn 20 and 21°C. There is no severe difference
of temperature between the coldest moﬁth July (betweén 14 - 1600) and the
hottest month January (between 25 - 2600). Accordingly, winter is cool and
crisp and does not see much frost, whereas in summer the temperature is high
enough, Being 8dded by suiteble humidity. The minimum bemperstures eveﬁ.rec—

orded are -7°c of 1955 and -5°C of 1947. BSuch low temperature scarcely ocour.
| The frequéncy of‘frosting per year seems to be 5 times or so on an averege.

. The soil is térra-rossa,.as is the soil of Yguezu. The soil naﬁurg is

‘of clay ioam full of organic matiters, and this cley loam reaches seversl
ﬁétersﬂﬁelow ground surface. At places it goes down o 28 meters, reaching
the country rocks which comprise weethered rocks. Bub stony soil with shal-
'iow SQil_layer is also seen in stecper slopes. At such places the depth of
S0il is ebout 50 cm.

| The foregoing natural conditions of Misiones Province mey be compared

with those of Yguazu as follows:
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Misiones is topographically more complicated then Yguazu; the ground has

more folds, and therefore is more stony in genmersl outlook. The airount and

dgistribution of rain are much the same in the two areas. With summer tempera-

ture higher, the temperature over the year is somewhat higher at Yeuazu. Bub
fundamentally it does not make much difference. They are alike in the minimum
temperature and the frequency of frosting also. The origin of soil is quite
the seme, but Yguazu is richer in humus soil and that to a larger depth.

Thus drawing comparison, it may be said that the terrane is simpler and
much more plain-like at Yguazu, and the soil conditions also axo fér better,
although the climatic conditions are much the same.

(2) Species of trees planted.

The history of artificial afforestation in Misiones Province daies at
the most from 14 or 15 year ago. Hemce the finnl resul$ of growth is not yet
knoﬁn. Judging from the state of growth of the species planted and cultivated
there, it does not seem very difficult to form an idea of the right species of
tree in the:right placg.

The principal specics of trees planted at Misiones are Parana pine
(Piﬁus araucariaj end Pinus elliottii, Bucalyptus family (Eucalyptus saligna,
Bucalyptue grendis, etc.). Other epecies of trees raised are Pinus taeda,
Pinus caribaea, Pinus honduresis, and so o

Among them, Piﬁus araucaria likes the first grade soil of terra rossa,
particularly a gentle slope of gocd'water permeability, porosity and drain-
age., The soil_dépth it requires is 1.5 m or more. BSuitable lands are there-
fore very limited for this particular tree. But, it grows very well unless
.there is not & misteke in the selection of proper land. Pinus glliottii does
not require so much soil depth, but grows fairly well even on stony ground.
It can grow also on 1ow,.moiSt ground or poorly draired land. However, this

species has so much resin ingredient that it is far less suitable for pulp

wood than Pinus araucaria.,
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Bucalyptus can grow on the land of the red soil of much smallex depth
than Finus avaucaria requires, and it grows very rapidly. But it has little
adaptability to low temperatures of -500 or helow.

Other species are new in the history of planting and cultivation end
thelr afforostavion area is quite small, so these are still in the stage of
test. |

From the observetion thus far made, it may safely be seid that the
gpocies worthy of consideration in planting trees at Yguazu are Pinus
aranceria, Pirms elliottii and EBucalyptus. Among them, Bucalyptus ig hondi-
capped in that it is weak to low temperaturc, so it may be rcgarded as o
speculative species. Also, Pinus elliottii, which is no doubt suitable to
the natural conditions of Yguazu, does nct deserve all-out afforestation in
view of its limited utility. In the light of the natural conditions attend-
ing Yguazu, finus arancaria can pass for the mogt promising species. Then,
as the primary concern stands, study must be mede into the state of growth of
this particular species.

(3) Results of A£tifioial Afforestation of Paranu Pine

- In Misiones Province, attention is paid solely to the amount of horvest
at the time of felling (thinning and final cutting), with little data collected
concerning the process of growbth. Naturally, survey of stands and related
matterslhas beeﬁ little done. In tﬁe absence of preparation of the so—calied
ha:%esﬁ estimafion, the.way of knowing the results of afforestation cannot
but be cohfineé to the observation of the growth of real stands and cnmal
rings of woéd'put‘out of'forésts;. Another recourse barely allowed to’the
suxvey team was.estimating the growtﬁ of trees after 15 years of age from
thé Bﬁéte.of éroﬁthléf single trees left over 15 years or more, becanse the
age of stends at the afforestation area wé,s mostly less then 15 years.

Thé regults of calculatioh thu§ conducted wi}l e givén in the follow-

ing pessages.

- 34 -



- I290IR TP

-

BESOZ BIIST,

|@S90X BILS],

BENOX BEID]

BESOI BIIVY

Ut wo §T S85290 9uos ¢a 09
ur jnq wo QT junogm L Teak Y3gT ‘paIg
~1.S0W 2T mmma Ieak-q * LA OTEUTL cu ¢z ) —
I295WeTP [pesI0oJUs SEUTUUTYL xead Y07 ‘puz
UT mo (O] S55%0 aWos|JO Sgelz puz Sa}Ed guw 6T
ut 1ugq ‘mo g 10 § LT "PAOIOTUD SOTM], Tzad Uyl *4ST T *“oN
-180W 9w SF0T Ieal-P SUTUUTUT, SuTuuTyg 03 Palosultonyd
aATRS?Y
¢m 1676€ ¢uCLtTe ¢u 66762 1 50TOT
20T
spue 0 ae
09 8l 02T 62 692 B | ~cvns
mﬁm OH.O ,m.ﬁH OHoO .mﬂ.. OH-O .mﬂr. OH.O \mg OH-O ﬁ@“&.
B Iad
ma Qo moTeq ¢T 0Zz moTeq ¢u 042 =A0QE m>HmMmm Mmmaow
. . Ioyeme T
ﬁuOm 0% woY% mo OT mwo 5°¢ 1$BOIg RS
w 6T a 7T m &1 u 8 m & JUSTeH wesl
_ (ey 1 x8d)
0069 - 08l 002°T o6z 069°2 SpUBLS
: " Jo Taqumy
sieef ZT sxmal 2T sxeak g saeal ¥ sxeek ¢ pueag yo o8y
1dsp fros . .
nzengy Jutyl ‘seuonrs Luspy (nzensy (nzendx [(mzengy ‘
uT oXTT) 4BTA| (oGT J0OqB BAIE (UT OTT)ETd | UT SIT)3eTd | Wr eqTT)serd| o rrrooc0 TFOS

SOUTAOIT SOUOCTSTHY

ado1g)ess0T BIIA]

fpaef Tsqmrg BOUTAOIJ SOUTAOII SOUTAOIT QOUTAQLT 2OUTACTJ .
ITTE BULiuadxy SoUCTS T SOUOTSTI SOUOTSTY SIUCTSTH SOUOTSTH 99%1d
BEOTNITY) ¥ LBITI| 9OTIISTC EpUBy opexoptd odenIsy ‘odenze) adenIe)
: wa3 I
9 "o G *oN ¥ con ¢ toN 2 *OR T *oN paforns _
. S90BTd -

pofastns saoerd Jo 3877 G STABL

LS

LAY



-gpey, ortlmmy Lq paxwdard $aIndTl ,T1°ON. UO DISEQ OIB UCTAE[NOTED SWOTCA UT DPIsn s8IndTy yStay gseaif g

=T Q70 UT UMOYS TT® aIw seolr o08yd pivpuslf -1 830
2816 "6¢ 09 gecl-1e 8l 0965°62 02T 6t 692 TE30]
66911 |6SOT T T 0g a¢
9050°T (9080 T} T | 02 9¢ |p9sGe0 | V96570 T 9t o<
06977 |a¢68 0} G 6T ¢ logl¥ 1 [or6tro| £ &1 ae
086g°L [g4gl:0] OT | 6T 2¢ (£LAhL € |E61F D) 6 ar 9z |ThRT*T |L¥6LT0] ¢ ¥t 92 | 6T ] 6 9T
€56 2T Vl69 o) 81 | 61 0¢ 1296¢-¥ {15%¢ 0| ¢ | Yt FTAREA AV A RS I A G B A e | 12 6 LA R G | oY
0669°9 [0609°0{ TT 6T | 92 |0fF6°G |0gge 0| 12 T 2z lovseeS |9z 0| o2 <1 gl oF i B 2T | ST m.w 5¢
ofzr¢ 90240} 9 6T 92 |969L*2 j80te 0] et [ 02 o266 L |ogiz-o| L& €T oz | 1L 8 or |68 0°¢ | 0'¢
og9L°T |oghvro| ¥ 61T Y2 |gee¥-1 [e9aT 0| 8 4 gT t0%Gs v (gviro| 42 €T 8T | &5 8 g 6 0'¢ | &2
B6QL 0 (675570, 2 8T 2z |16M6°0 {56510 L 4 9T |2066°T |€6ST O] VT | €T gt | 0% | L 9 |bo | o€ o2
9682°0 |9682°0| T BT 0z |o602 0 |&boT*0| 2 €T ¥t |wéeG-o [Gl60"0] 9 [AN T ] T1 L ¥ Ge 6*g | 49T
GeeT 0 |6¢ke 0| T 8t 8t |ogtto | Stlo| @ et 2t |G¥1e o |Gilo*o| € ZT ] €T} 9 g z2 |11 G2 | 01
cu g 4 g cu g i wo g gu It wo u wo uf wo
SUTAA GEMMMM. Jag u.ﬂ.m.wmm Poat=uioig mSﬁHO.P mﬁw.mmm.”. J3q @Hw.m,_”mm I9%ou | sumTon mu:mﬁw.m” Iaq u.ﬂ.m.._”wm Jaleu| Iaq u.ﬂ.w._.qmm Jajau |l xag %ﬂ.%ﬂmm e =l
TB20L | ogupg ™0 “RI0| T%HOL | orypg [N “BILS TB30L | ooy ol WA ~BI{ | -Imy -BTQ |-uny -BIQ
G “oN ¥ ron & toN 2 oN T “oN

sferng o0ETd PIRPUELS JO 35P] 4 1Rl

- 36 -



From this foundings, we can Say that the growth of Parans pine on the

artificielly afforested soil which bears a close repemblance to that of Yguazu

district.
Cn the other hand, the‘growth of Parana pine on the soil vhere therec are

1ot of pebbles end the goil depth is shallow, was rather poor. TFor ingtance,
mean heigh® and mean dismeter of the Parang Pinc on the soil of the first ex-
smple which bears a close resemblance to that of Tguazu were respectively 19
meters and 30 centimeters, while, those on the soil of the fifth example which
land condition ie inferior, were respectively 14 meters and 22 centimeters.
The reserve per hectare was 399 cubic mefers in the former case and 217 cubic
neters in the latter casc.

Thirming was.conducted twice in the former case and threec times in the
latter case in the 12th year since the afforcstation, accordingly 60 cubic
meters of the volume thinned down at the third time should naturally be added
to the.reserve of 217 cubic meters in comparison. The totsl volume in the
1utter cage amounts to 2¢7 cubic meters, which is still but 69% of that in the
fmmmcmwa!Mevﬂmwofsbm@myw% in the former case is regarded as
780, and that of latter's is 600. It can hardly be said that the thimming of
wood of big-diameter was more conspicuous in the former case then in the latter
case. It seems quite clear that this difference comes from the lemd condition.

As for o single trec, we could not fully escertain things including age,
aS_it was a'partial investigation. But it con be guessed thet when & tree is
over fiftéeﬁ years of age, it scarcely make height growth and its crown assumes
either round or réversed triangle in the extreme case and there hardly is
‘ahickeni_ng growbh,

4. Results of afforestation in Yguazu Settlement end its surroundings -

As wo have mentioned before, the aforested avea in Peragusy is only 2,000

hectgres,'of which 1,800 heoteres is for Fucalyptus end 200 hecteres is for

conifers,  So it is difficult'to find out orea of fair size for afforestation
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around Yguazu Settlement and its surroundings, But at Stroessﬁer Se‘stiement

(in charge of Intornal Ministry), adjoining to Yguazu Settlement, 16 J apancse

families have settled in and now Taising Parcna pine and Jopanca:s codar

(cryptomeria) in scveral hectares from three years ago, affer making survey

to study the afforestation in Misiones Province, having fimm conviction in the

promising afforestation there. According to the findings, height of both pine
and cedar was 3 meters, Cr. sesumes straight and height growth and excellent
in both cases. (In case of Parans pine, Brazilisn sceds were sown directly,
and in case of Cedar, Yoshino lincege was used, and the seedles used were
after one year of cultivation and two years after planting.)

Parana pine was planted also between the corn ridges (m x 1 m) which
prevented young pine saplings from drying up end seved trouble of weeding.
This was éxperimen't of only 3 years and it is not cnough data to deeide right
here the direction of plont growing here, but it can be said at loast that the
growing process here these laost three years was betier than that in other
placeé in Misiones Province. Afforestation record herc is promising enoizgh;
judging from the fact that the height of Parana pine in Misiones Province
aftex_- three yeai's of i'aising wag arcund 2.5 metors,

A single tré.e of Jepenese cedar vhich lincage wus of the district along
the Japanese Coasf, happened to be planted in the garden of a Japonese set-
tler, After five &ea:cs of raising, it grew to 8 m. of height and 20 cm. of
di_ainefer at the height of man's breast. Such o rapid growth is wnthinkable in
Jepan, It; however, was just a single tree which canrot be by all means compared
with the trees composing the forest. The shape of the branches was in most
cases round, and ﬁe could not foretell how it would grow in the future. (This
cedar seems to be a hardy plant of the Je.pén Sea Coast lincoge, and possibly
is not suifa‘ble to be raised in this place. Then, we can perhaps expect that
the 'a.dapta'}ﬁili'ty of a cedar of warm place to this place will be very great.)

At the experimental form in Ygua.zu Settlement, some Perana pines arc
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raised; which record is almost the same with thet in case of Stroessner Settle-
ment.
5. Posgibilities of afforestation from the viewpoint of natural conditions

The condition of nature is completely the same in Stroessner Settlement
and Yguazu Settlement, and these two settlements have superior soil quality

than Misiones Province. Afforscstation can be said to be extremely promising,

if it is seen from the point of view of natural condition,

As we have men‘tloned before, in the article or afforestation record in
Misiones 1?:::ov1nc:e5 :L"G can be assumed the afforestation of Yguazu shows almost
the same resul_ts as the afforestation at the place in Misiones Province ; which
s0il _i‘s almosf the saiﬁe as that of Yguazu., Therefore estmating.the prospect
of affo;‘estation.lin Yguazu is not so difficult, if we take that record in
Misiones Province, mentioned above, as the highest and average record in
Misiones Province as the lowest, ac'counting the aeverse occasion.

Nature,lly' affofésted area. in Misiones Province has a short history of
only 14 - 15 -yea:cs,' and. we cen only guess the growing process thence. Rough
estimation is .otili pos'si‘ole , as thoro axe siﬁgle trees over '1'5 years in the _
ga:oc_lén's and ..:E"‘aiﬁls. . The oroﬂvn’ of these single trees over 15 years also assumes
rouﬁo.,...v?rhich‘ olea::ly meéﬁs the he;igh’o growth becomes stolid.

It is also olea:cly observed that COmpa:C'ed w:Lth the younger trees, the
helgat g‘rowth in case oi‘ the trees in the plantatlon about 12 years, is consi-
derably qull. - Judgin’g from these facts, final cutting had bebber be conducted'
no latexr Jchan the 20th year, slthough thickening growth might be expected

thence I

(3) Markété.b_ility' of forest products
' Hoﬁéve:r'promising the afforestation of conifers from the viewpoint of thel
natu:cal condlta_on, it is absolutely menaingless if there is no market of the

woods
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As we have mentioned before, the forest phase of the primeval forest in

peraguay is far from satisfactory and the reality is that we must look for

gome useful ones among them. Moreover these are, most of them, broad-leaved

yoods difficult to process. Considering these facts, it is very difficuit +o

pos:LtJ.vely utilize these resources for poor domestic economy of Paraguay, end

it is not without reason that the superior lumbers are floating ocut to Puenos

Aires which has a stronger economic power.

Accordingly, it is nécessary o supply ﬂeedle—leaved trees which are pro-
cessed easily end cheep, for the purpose of exploiting the market of timber in
Peraguey. A%t the seme time it is imperative to seek market of these comifers
overseas with a view to meking Paraguay economically strong.

In this sense, we would like to sum up the present condition of forest
resonrces end consumption trend of the forest products in South America,; and
then clOSely discuss on the market of paper end pulp industry which can expect
the grest possibility o:E‘ explon.t:.ng demand a.nd increase of additional value.

1. Present condition of forest resources in South America

_ There is aiaprdx:i.ma‘beiy ten billion hectares of primeval woods, in South
Mmerica, and most of “them are constituted of tropical or subt;‘opical plants.
The amount of fﬁhe :E‘o:reét that can be out CGown is estimated at 3 billion hec-
tares, but the forest resources is gradually decreasing owing to distructive
lumbering é.nd shifting cultivation. This phencmena is also indicated by our
observa‘tioz_x in such countries like Brazil and Argentina that are surrownding
Paraguey.

'Braz;'l.l is & country which has a large forest area that is one of the best
in the world. That 15, 42% of the land is ccrvered with forest, and most of
them are placed along the Rio Amagzonas, and it is very difficult o cultivate
them, Even if the cultivation is possible, it requires a large sum of freight
money to send them to South Brazil, ihe market ﬁlﬁce of lumber. On the other -

hand in South Brazil, various pine trees and Purcba (solid lumber for building
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pelonging to the Brazilian rosewood) are seen feirly-well concentrated. apd
3

are used as materials for pulp, upholsterjr and building, as being near from
the market place. Forest resources is on the gradual decrease becanse of the
inactive afforestation that is not catching up with the large volume of c'ut
down e

That ig, in Brazil"foresi; of 7,000 hectares was cut down in the last 20
years, bubt the afforested volume is less then 25% of it. Tor example, the
forest area rete of Sao Paulo State was 64% in 1910, but it repidly dacreased
$0 9% in 1960. In this way. even Brazil canmnot help depending on import as for
pine lumber.

Also in Argentina, forest resources began to be exhausted. Argentina is
very much volitious to proceed afforestation, and, as we have mentioned hefore,
is trying to enlarge the afforestation area avound Misiones Province. It is,

however, becoming hard to keep up with the rapid growth of demand.

TForest avea in Soutk American Countries

(standard is 1,000 km)

Brazil | 3,959 Argentina, 485
'BOlivia. 738 - fenezuela 483
Colombia 625 (hile 162
Poru 500

2. Consumption trend of forest products in South America
According to the materials of the FAC, mean consumption per yesxr in dur-

ing 1957 to 1959 in South America is as the following table.
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Average consumption per year in South Americe (1957_1959)

- (standerd is 10 thousend cubic neters )

Timbers for sawing

2,800
Timbers for plywood 150
Timbers for pulp 580
Timbers for other purposes 750

Total 4,280

It is said that the consumption will increase in 1970 as table below.

Average conpumption per yesr in South Americe

(stendard sesoe.. 10 thousand cubic meters)

Timbe:l’.‘s fOI.‘ Sawing 4—9200 -+ 19400 = esousane 105 tj_m.es

Timbers for plywcod 340 + 190 sesssse 243 bimes

i

Timbers for pulp 1,200 + 620 = vuerase 241 times

‘Timbers for other purposes 960 + 210 = uieuwees 1.3 times

Total ' 6,700 + 2,420 = vvevers 1o times

llereover; agéording to the séme naterial, production and consumption of the
forest products in the advanced zone including America, Buropean countries,
countries arldund-- the Pacific Ocean, Jepen and Soviet Union is by far greater
than those. in the underdeveloped zone including South fmerican and Asian coun-
iries (excluding Japan). This shows that the consumption of the underdeveloped
countries .is extremely low. But it can easi_ly be guessed that in these coun-
tries too, the consu:ﬁption will gradually increase, seeing the letest trend of
sctnomic growth.

In South Aﬁerica.n countries, as is clear in the same material, that the
total demand in 1970 will amount $0 1.6 times compared with thet of 10 years
ago.. Amongsﬁ them the déma.ncll increase for materials for pulp and for sawing
is ‘Worth-‘bé_king note.
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In this meaning, forest products are never enough and no surplus will

come about. Weedle-leaved trees afforestation in Paraguay will never meet amy

-

difficulties in seeking market in the future, seeing that the forest resources

sre gradually decreasing in Brazil and Argentina. According to the above

table, the growth rate of %imbers for plywood ie very high ... 2.3 times. Tt
takes, however, a long while %o manufacture timbers for plywood out of needle-
lesved trees, and one good way to solve this problem is to plent eucalyptus,
that will produce this timber in a short duration.

Eucalyptus can ndt be the winning horse in the afforestation in Paraguay
ag the déma.nd for timbers for plywood is not much in quantity and aucalyptus
ig not strong to low temperature; although it may play the role of stop-gap,

for & time being. Perhaps it would be the right way to supply timbers mainly

for pulp and sometimes for sawing, by the afforestation of needle-leaved trees.
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(Mean figures from i957 to 59)

Tgble 7 Production and consumption of foregta] products

Them Tnit Advanc{:ic)l Area | Advancing Arves A/B
Population 1 million 923 1,956 0.5
Produetion

Yaterial timber| 1 million m3 842.9 103.2 8
(raw wood)
Sowed timber 1 million md 288.3 33,7 8
(products)
Paper 1 million ton 60.0 3.4 18
Congumption
Sawed timber 1 million m 286.7 35,0 8
(products)
Papexr 1 million ton 58.1 5.3 11
Consumption per
1,000 persons
Sawed timber m3 310.0 18.0 17
Paper ton 6.3 0,27 23

Wote: Advanced Avea; United States, European countries, Japen,

Peeanian countries, USSR.

Advancing Arvea; South American countries,
Asian countries (except Japan), African countries.
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3, Paper and pulp industriss in South Americs

Of all South Americe, the country who can domestically supply herself with

paper i8S only Chile. Papers for newspaper, for publication, books and for

other uses, and paper hoard are extremely lacking, There is almost no produc-

tion of papers for special purpose, and most of the Papers are actually
counted on impert.

Woodfree printing and writing papers are not produced. I% is not exag-
geration to say that. any make'shift Papers are used for any temporary use.

Each c_ount‘ry. is importing a large quantity of paper every year from
Northern Buropean countries and from Canada to meet the domestic demand.

Consumption of paper is increasing every year, which accelerates volition
to better equipping paper industries.

As for various pulp, the raw materials of paper production, every country
cannot but depend on :i.m_p‘or‘t i‘rom three Worthern Europsan countries and others,
in spite of the reinforcement of equipment.

The absolubte quentity of .needlehleaved. tree pulp especially seems to be
lacking.

There iz é; g’reét difference in the price between domestic products and

imports as the table 8.

(1965, Arvgentina) Pable 8
Kind Domestic products (per kg)| Import (per kg)
| o | Crd Cr$
in réel 290 (Xlabin Co.) 411 {Chile,
- News- o | Inforca Co.)
vrint |in reel . - 422 (Sweden)
in ream, 66 om x 96 om 350 480
Printing peper 366 1,234
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Teble 10  Supply-demand relatlons of printing paper and letter paper (1965)
Unit (1,000 ton) %
Country Extent in
Heed Production Outputs | Self-gupport utilization of
capacity rate production
capacity
Argenbine 473 524 446 9.3 85.1
Brazil " 806 613 761 9.4 124.1
Columbia 148 157 140 9.6 89.2
Chile 92 8l 87 94.6 107.4
Mexico 600 455 569 94.8 125,1
Pern 76 84 7 95.4 84.5
Uruguay 47 47 24 95.4 93.6
Total 24242 i,96l 24118 94.5 108,0
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Tgble 11 List of production data of boards for construction in Lafta
nations in 1964
N
Production | Armual
Country Company capacity ra\z?rklx(l;,g;) outputs
(ton/year) G (tor)
Argentine. Fiplasto S.4. 25,000 40 10,000
Duratex S.A. 48,000 30 14,500
Brazil Fucatex S.A. 38,000 50 19,000
Others 4,200 - -
Colurbia Leminas del 9,900 25 2,475
Caribes S.A.
Chile Maderas 22,000 50 11,000
: Prensadas
Cholguan S.4.
Hexico Fibragel S.A. 25,000 2C 5,000
Uruguay - Cicsa 2,150 23 500
Total - 174,250 35 62,475
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Table 12 Quontity ol fiber reguired IOS:' paper production planned fov 1965
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7. Import of pulp clessified by kind and cowntry (wnit; shors tou)

Table 27

Year and : SIP“ BB ! l
i Country iDi 5801utIOn | gy (- hed | Unbleachsd | Lleashed | o nbleachedj — i Total %
igb2 | 24,239 22625 | 5104 ] w60 | ezsse 1308
L 3,54, 6,196 o G 46D o im.:.i_;'k?f:.%_‘
Ganada 2,635 0 439 e | 1,348 5,237
ile 0 0 0 3,930 | 3,267 7,197
Finland 3,463 2,972 1 4,461 3,576 | 13,775 | 28,645
Cvemay L 5,713 992 s | e 5,765 |
- Sveden 6272 | 1,661 | 804 | 4,450 | 5,580 | 16,676 |
. S I R N
. 1553 22,036 4,909 1,801 12,950 12,285 ’ 2.1z
EXFY 5,962 Y 0 1,480 O | Ta4RE
| Finlend 1,410 | 2,709 1,746 2,522 | 7,260 15,647 |
— - ' -
| Horvey | 5,005 - 50C o 0 v | 3,505 '
] e L
Sveden T 75530 1,700 55 : £:554 2,365 175404
| Cenada 3s725 | © o o il e
| Giile 0 0 o | 2,06 | LTE7T L 51T
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Statistics on paper pulp in Arsenting

Number of paper mill

Number of pulp mill

Tumber of straw and other vegetables fiber mills

Outputs (Unit: Short ton)

Table 18

Article 1963 1964
Paper and paper board 375,516 437,800
Chemicai pulp’ 82,1%3 91,080
Mechanical pulp 27,085 26,400
Straw, Bagasse and cthers 22,385 22,000
Pulp total 131,603 139,480
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papie 21 List of Speciel Papers in Lafta nations

e

Article Argen-|Colum-{ . [Roua- Uru~
; . Chile Pery | ¥
kible paper tine |bia dor ™| guay
b€ : E I- - -
Chcaue papers sensitive paper and securitics paper 5 I—Eﬁ ﬁi_ﬁg i_gg %-gi NI;NP
Took paper of 35 - 200 gr. per 1 W2 with or vitnout Tl - 1-1p
| seve foxns E B Ni-P [I-NP [ E  |NI-P
Printing paper B NI- _ - =
Drewing peper containing 50% paper wasbe T I_ng NLE %_g ﬁé’ ETE Ng
Tracing paper E I-BP (I-WP TI-NP TI-WP [I-F
Famnetized computor paper B T-0F | T_ND |I-NF JI-NP [P
15 gr./m? - 35 gr./m? air mail paper with wavc form| & I-P NI-F [I-NP {i-P |T-P
56 gr./m2 - 180 ar./me thin, natural-color blotting :
cenlh paper B [i-NP |NI-P |T-NP |I-NP |NI-P
Iir filter paper ior engine industry E T=NF [HI-P [T-RP [ I=EF I-NP
Thin beard paper with its surface containing great
|_zmount of minerals o I-NP |I-P |I-NWP |I-NP |I-§P
tacing paper for rolling industry to zemove —
- I-Np |nup I-NP | T-0P | T~NP
Perforating card hoard for computor, etc. AC | I-HP AC [I-HP |I-NP | AC
TU0 kyaf't paper r 8 ) abras
Lﬁ;o;;riia;pgrpp for sand paper, ve papex and NI-NP |NI-P |NI-NP| NI-NP 1P
fround paper for water-preol papsr and sand papen NI-NP | I-NP {NI~NP| NI-NP! I-NP
Krait paper and paper made of fibers of cotton rs o
or Manila hewp, for sbraslve pepey N E I-Np{I-NF | I-HP 3 I-NP {I-NP
P?fgi ;Zcﬁ:ngit watel ac}d, gasoline, ete, B I-NP | 1-NP | 1-WP | T-NP | T-tiP
Gray fibexr paper for motor coil and other
electrical magerials (coil insolating psper) Bo|1-p | 1-Np | I-NF | I-NF [ 1-HF
Pressphan, a cardboard with both celendered gur-
faces strongly pressed fox electrical insulation, E I-Np 1 I-up }1-NP | 1~NP j I-NP
bock~binding and card separator
Strong fiber cardboerd with its specific gravity E 1-NP |T-NP |I-NP |1-P |1-NP
around 1, for footwear industry :
Strong fiber cardboard with its specific gravity T R _ Tonp LT
arpund 1, for bags snd can body and seats E [-hp 1P| I-8F | I-HP | 1=
Faper for battevy insulating parid E I-np | NI-wNP[I1-HP |I-NP | I-NP
Ground paper for blue print ) I-NP [I-NP |I-NP |I-NP | I-P
Paper for insertion between X ray film and B T-NP | NI-NB|T-NP | T-NP | 1-NP
radigactivity neutralizing matellal
Crystal paper (Sand paper) i TGP | NI~WP|I-NP [ I-ND | I-WP
Vepetable parchment, immitation perchment EE-P | I-NP | NI-NP{1-NP |I-NP [ I-NP
Pattern printed paper in roiled cylindrical torm NI-P | NI~ {WT-P (I-NP [NF-P| E
or in flat board form
ATt paper or coated papsr B [1-Wp |I-WP [I-NP |I-NP | E |
Carbon papsrs N}-P NE-P ¥1;P i-gg 2"11—31’ g
Plagtic laminated papsr and board N1-P - - - —
O0iled or waxed papgrpznd board Ni-p | §i-P_|HI-P I-NP |NI-P | E
_EEEEQAQE silicon conted paper Ni-P 3P [1-AP[1-P [ B
Yatch paper . — I..'_P______.I._'.l_j.,ﬂh NI-NP|I-NP NI-P | B
............. i - ~NP | I-NP | AC
r_HT | Pexfornting card board for computor, ete. 40 LEJELH. AC | 3-t -
L% paper Wi-p |I-P | MI-P [I-KP [I-P | E
Asphal B I-NP | NI-NE|I-NP | I-NP | NI-NP
| Asphalf roofing paper ] SRR
| ¥ibor-yeinforced, rubber—coated paper tape L E L I e e T ]
L Folyethylene film covered kralt paper NI-P | I-NP |I-NP [I- -

(Note) ILetters used here designate

Country to impert
Country not to impozt
Country %o produce
Country not to produce

[ I I B

BgvE

56 -

Country capable of gxporting to the region

Product included in qupplementany sgreement



Table 22 Yearly paper consumptions per capita in South American Countrieg
{(pond)
Country (wﬁtfoﬁ?éggiggrs ons ) 1964 1963 1956
Argentine 22,200 57 48 43
Venezuela 8,650 57 49.3 946
Uruguay 25500 48 42.6 47.7
Chile 8,416 33.9 31.7 24
Columbia 15,434 28 23 12
Brazil 80,000 22.2 26 19
Peru 11,800 18 7.7 T
Paraguay 2,000 5.1 4.8 3.6

Froﬁl; Pulp & Paper World Review Magazine
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statistics on chemicals for paper pulp in Brazil

(1) Ceustic Soda (1964)

Takle 23
Domestic Productions
Compgny Quantity (K ton)
¥leloro 33,000
Nitro Quinrca 24,000
Fluminense 22,000
Carbeclore 12,000
Anhembi 7,000
Matara]jjo ' 15,000
Lgrassu 14,000
Pan' Americana 25,000
" Fongra 1,000
Total . _ _ ) 130,500
Table 24
Import ]
Importing country Quantity (X ton) Sum of Money (%)
West Germany 13,654 1,421,000
Bast Germany : 1,314 167,000
Belgium - 290 30,000
Bulgaria : 82 10,000
Communist China’ : 1,253 95,000
U.S.4. o 50,321 5,181,000
France ' . 2,909 325,000
Hungary | 2,918 371,000
Italy . : 650 67,000
Yugoslavia 7,914 922,000
Netherland | _ 54208 574,000
Poland A 5,958 489,000
United Kingdom o 18,871 2,136,000
Rumanis 5,147 530,000
Sweden ' 5 1,000
Czecho-Slovakia 2,103 254,000
Total 116,602 12,566,000
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(2) Soda Ash

(3)

Table 25
Importing Country Quantity (Xg) Sam of Money (%)
West Germeny 315 169
U.S.A. 18,733 8,397 -
France 3,000 595
United Kingdom 425,047 183,366
Rumania 1,'751,250 129,000
Total _6,0259345 321,527
Sodium Sulfate
Table 26
Importing Country Quantity (ton) Sum of Honey (§)
West Germany 62 6,600
East Germany - 4,040 208,000
Chile 1,191 66,000
U.S.4. 88 700
Total 5,295 281,000
Sodium Sulfite
| Table 27

Importing Country

Quantity (ton)

-
Sum of Money (&)

West Germany 134 17,000
U.5.4. 11 3,000
‘United Kingdom - -
Czecho=8lovakia 10 1,C00

Total 154 21,700
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(5) Bleaching powder

Table 28

["Emporting Country

Quantity (ton)

Sum of NMoney (%)

- West Germany

200

25,000
Dennark 130 19,000
U.S.A. L 2 000
i Total 352 46,000 -

Table 29 Statistics on chemicals for paper and pulp in Argentina

Italy, Japan

Article Domesgtic Import Mame of Import Country
' production (ton)
(ton)
Sulfur 195,826 45,021 | U.S.A.
Cavstic soda 15,951 West Germany, Belgium, U.S.A.,
France, Italy, Urited Kingdom
Sodium sulfide 11,199 414 | West Germany, Belgium, U.S5.A.,

Boda ash

104,068 West Germeny, U.S.A., France,

Ttaly, Netherland,
Tnited Kingdom

- 60 -



4. Paper and pulp industries in Paraguay
(1) Present trend of paper and pulp industries

Paraguay is importing all the paper and baper processed goods from over—
seas. Paraguay had imported a second-hand teper mechine from Sweden & fow years
before and set 1t up after adjusting each pert, but cowldn't operate it well
owing to the lack of technicians and to that the machine was a second-hand
one. Presently, it is ceased to operate because of the internal conflict
emong the menagers, and the machine is not kept in good conditioné.

This plent is manufacturing bemboo pulp, but it seemingly hes problemé in
collecting bamhoo. |

There actually is‘no paper pulp industries in this country.

We visited pulp plant of La Cellulosa Avgentina in Puerto-Piray of
Misiones Pn;cvince, to see the vossibility of establishing paper mill along the
opposite bank of the Paraha River, by inspecting the reality of paper mill
there . - | |

This plant is producing over 100 tons of sulfide pulp a day out of Parana
rine and eucalyptus.

Production ratio of bleached and unbleached pulp is different according
to the conveniez;ée of th.e' every paper mill. ‘

| Ratio of the ra.w_material is 80% of Parana pine and 20% of eucalypius.

There are fdur digesters of 150 cubic meters (one digester can turn out
16 tohs of pulp at one time), of which two are old-type and the other two are
new-tﬁe which is made of stainless steel. Onme cycle takes respectively 15
hours and 12 hours.

Bleé.ching eqﬁipment is four step system, and capsble of bleachinz to 90+

There are 28 sets of pulp machines with dry-width of 3.20 m, which pro-
duces sheet-type material conteining 18-20% of water. All the products are

shipped to the other plants of their own. It has a installmwent for genera.tlng

electric power, which fuel is fire-wood.

- 61 ~



After installing two new-iype digesters ang bleaching equipments, former
equipment could not supply factory with water sulficiently,

It is now using the water of the Parans river, setiing up accommodation
for cleaning water. This plant hopes %o process only long-fiber—pulp (this

means needle-leaved tree pulp in Japan), but because Parans pine carmot afford

sufficient raw WOod_, they cannot but use cucalyptus to make up for the short-

age of 20% of raw wood.
They intend to switch over to pulp-of-Iong-fiber all-out, if only they

cen get sufficient raw trees, and so they are very positive to plant Parana,
pine and 4dmerican pine. |

The price of the raw wood when it is hended to the factory, in case of
barked timber within the reach of ome kilo meters from the plant, 1,600 pesos
(equivalent to Japenese money of 2,720 yen at that time) and additional freight
of 6 pesos per one kilo meters {(equivalent to Japamese money of 10.2 yen).

Until then, the plant was gathering raw itimbers from vithin the reach of -
100 lkmy but this was nob enough to meet the demand, and it expanded the gather-
ing distance to within the reach of 200 kilo meters, and purchased its owm
pla.ntg:bion recently near the boarder of Brazil, vhere they plan to raise
Parana pine and American pine.

: Theylare ‘keeping eye on Paraguay, which is placed at the opposite side of
the river, as it is quite near and so very convenient to carry their products.

This company and others (which names ave meertain) are said to be plan—~
ning to set up & kraft pulp mill somewhewe in iisicnes Province. For a time
being, they seem to continue prodessing short-fiber-pulp Using broad-leaved
trees in the natu:r:él forests, end switch over to long-fiber-pulp out of Parena
Pine end Americen pine in the. future.

(2) Trend of supply-demsnd, end peper and pulp merket

As we have menbioned before, all the papers used in this country is de-

pending on iﬁpor"l:, a8 there sre slmost no domestic production of paper worth
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to take note. Printed papers and processed papers are imported mainly from

adjacent Brazil and Argentina, and Papers for general use are imported from

sweden and Chile.

The printing end processing equipment and the technique ave falling be-
hind, so the high quality products are imported from Argentina,

" As the following statistic shows, the volume of imports in the fiscal
1064, was 4.091 tons, but the actual volume is thbught to double that amounta,
as There are .said to be some assistance goods to special organizations, and
some goods via certain routes other than the formal import.

As for the priée, domestie price is by far the higher then that of the
international price according to the statistics, that is, papers for husiness
use, for general use, and for printing and writing in school education are,
except for a few cases, badly qualified, and the quantity of papers runs short.

The standard of paper consumption of that E.ountry is among the lowest in
South America, but it is bnly on.the statistics and aciually it seems to be on
the increase year by year.

A1l these trends consideréd, we can sumerize that altﬁough there is a
discrepancy ih price._between domestic and ‘international, the demand for paper
is increasing yea.f by yeafr,. and that the fufure of the dOme‘stic paper pulp ma;c-
ket c.an be é@ecfed certainly bright, as great increase of demend is possible,
if only the price‘ cémld be cut dowm. It goes without saying, however, that
Paraguay should seek market outside of the country as the sbsoluie aurber of

the population is small.
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5. Warketability of raw wocd fop sawing
Useful wood in neturel forest is exported ray for the purpose of obtaining

foreign currency in Paraguay, end only low Quality lumbers are left for domes-

tic use. There are only curved timbers for doors and poor timberg for boxes
. - v
because of insufficient production,

We could hardly see wooden houses in Paraguay, although many were seen

in Argentina and Brazil, the opposite side of %he river, where needle-leaved

trees are also growing., It is a 1little rash to conclude that this comes from
the different conventions.,

If cheap needle-leaved trees are on the market in Paragusy, the number of
the wooden house will certainly increase in Paraguay.,

As for materials for boxes, the wooden box used for carrying vegetables
to market, for example, is made of broad-leaved trees. The box is, as a re-
sult, heavy and used time and again to save the insuffiocient materisls, Tf
there is a plenty of needle-leaved trees, that ‘will e exclusively used for
meking boxes.

| As for maté:_cials for thé telegraph poll, when the 360 thousand kilo watt
power plant now undex construction will be completed, there will be a good
demand e@ected from that plant.

It is clear from the exemples of the adjacent countries that further de~
mand for the needle-leaved trees will be found internally, and from the trend
of the market of forest products in South America, it is certain that suffici-

ent mar.ketl will be found, although minor trade problem may be left unsolved.

[43. Trial plans for afforestation and forest enterprise in Yguazu district
1._ Basic stand for the plans
(1) Basis oi"conclusion
Based on the unss.ﬁisfactory materizls at hand, the forest areas of Para- -

guay is approxhatély 24 million hectares, among which the forest areas cepable
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of exploiting _in the ecastern districts is about 4 million hectares. Among

them, the useful materials like Lapacho and Codro are counted ab almd PO mnil--

lion cubic meters, (5%) and the yearly volume of cubting is 0.7 willion cubic

meters. GQuantity of material wood is zbout 0e5 million cubic metors.

As for the condition in Paregusy of forest preduction, yeurly production

volure is epproximetely 3 million cubie mebers, among which internal CONLEWNY~

tion is 2.7 million cubic meters (of which 2,14 ia for funlvood), and the ex-
porting volume is 0.3 million cubic meters.

Speaking of the Present condition of forestry in Paraguay, the gquality of
forests is graduelly worseming, because of the plunder-like cutting of useful
wcod, which is @ecreasing year by year, and causing sooring of the price.

This afforestation plan was dravm up therei‘ore, first of all, aiming at
the securing of raw woods for the domestic use in Paresguoy; securing of the
raw woods for various purposes, all of which are now depending on imperts, and
procuxring of 12,500 hectares of forest arsca.

Production cost will be cut down greatly, if this procured aree con be
managed reasonably. According to this first plan, 1,000 heclares of the pur-
chased land will be afforested a year. |

As for the kinds of the trees to be planted, we reached the conélusion
that, ai"ter_‘a ca.i';eful- gtudy in the basic naturel conditicn of Yguszu district
and in the findings in Misiones Province and in the way of utilizing the cui-
down trees, Parana pine should be raised here first of all, and that Yinus
elliottii is also good in the low-~land along many little cilrcoms.

We selected Robbe No.» F.C.H.I. as the plentation site, se it iz fit foz
vlanting above-mentioned trees, end the menagement cen gG perhaps the whole

' ' apective ol .z, tnd mommuver, it
hog as it is placed the nearest to the prospective city arca, &no ! 5

' ; Sopaeusy 1o derecding iie
is convenient to transport the woods to pulp mills. FPuraguey 1s dopending
whole consumption of 8,000 ton pulp on the impurt. We are p loyming to Prosnet

- ons i of the domesbic
20 tons of pulp a day, which amounts to 6,000 Lons -~ 80% of the domestic
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consumption~--, using the timbers thimmed domn six years after the plantation

We will study the further i 1 :
ay cxpansion plan, as there still is surylus in

raw trees.
As for timber for sawing, we wilil smet up a saw mill of 30 horsepover and

gt the begimning will use natural woods as construction timber, and aftexr 7
vears, will begin the production of wooden boxes to transport agricultural
products, wbilizing the timbers thimed down from the plantation. e wiil
meke up the further plan, taking the trend of supply and demand into considera-

tion.

- We WiJ-l. secure the market of the surplus wocd, which destinations are
domestic sawing mills and Argentina.

(2) What working organization should be

We are planning o run a business, by developing wild forest into the
artificial forest of high economic power, and by using the materials coming
out from there, will stabilize the Japanese settlérs‘ economic status and will
contribute to the development of the :'Lmlﬁstry of Paraoguay.

In this meamihg, because of the necessi{:y of inducing I)rivafe capital, it
carmot help taking the cc;rporation system, and it needs to be the organization
easy to accepf the govermment agsigtance as it is the business which character
is very much public from its establishmént ]g.un:'port°

As fof the structure of fhe company, we plan to set up the{ head office
in Japan, and braﬁlcli office in Asuncion in Paraguay and business office in
Yguazus

As for the staff of the company, we plan as follows;

As Si}ecial 'be'cﬂniélﬁe in forestry is required, we hope to dispatch tempo-

 ralily technitiens from the Goverzment and prefectures of Japan.
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E President 1 - at the Tokyo office
Managing director 1 ditte
director 6 ! for full~time work at the branch office
5 for part-time work at the branch office
Auditor 2 ; part-timer

Peble 32 Gist of

the organization

‘ Neme of office | Flace B(I“?bii iﬁnﬁﬁi;ﬁiif Gist of work |

! head office Japan (2) 5 Raising of money

: Planming, Management (account-
ing)

- office Asuncion (1) 4 Supervising of business é;;:'"
cuticn
Raiging of materiel and lsber
Marketing of production ‘
General affeirs at the spot,
Accounting ]

Business office | Yguazu 10 Execution of the husiness o
Ldministration of land
fabor consrel, lanzgsment,
General accounting
Total (3) 19
(annofation):

1. The number of the necessary staffo is based

ness.

on the quentity of the husi-

.2- The number of the staffs is for the establishing pericd.

3. TUpon the establishing of the pulp mill, 3€ personnels ere
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the initial mumber (Among 38 staffs, 19 ave hired on e spot )

(3) Basic way of raising money

The authorized capital of the company is 1.11 millicn dollars, and it
g

will start with the capital of 0.28 million dollars. .The raising of the money

will be conducted in cooperation with the concerning prefectural agencies and
trading companies.
We plan to loan from Overseas Economic Cooperation Fund at the annual

interest of 4.5% each year as other accownt. As for the afforestation, we

plen to redeem from 10 years after the start, and in the end refund the tobal

lozn of 4.07 million dollars in 17 years.
Speaking of the paper, pulp mills, we will refund the total loan of 1.16
rillion dollars in 4 years from the initiation of the business.
(4) Lend utilizing plan
We will purchase 12,500 hectare forest in F.G.H.I. sectors of Yguazu Set-
tlement, and divide it into 11 forest compartments and 121 subcompartments,
utilizing forest road as the boarder line between the subcompartments.

That is; the site of the forest comportment is 1,000 heciares.
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Teble 33 Plan how to utilize the land

Division Site I P
Hemarks i
Meneging area 10,000 ha. Afforestotion aros
Site ofdpuilding and 3 ha. siness office, pulp mill, residence
surroundings of the staff, site of the storazs end
surroundings
Mursery 3 ha. Haneging office including storage
Site of forest road 141 ha. Hajor forest road, site of branch
forest road
Shelter bhelt 1,400 ha.
left-over area from 953 ha. Including forest for hervesting
forest treatment ing seed
Total - 12,500 ha.

2. Afforestation plan
(1) Summary of the afforestation equipments
A) Fixed fecilities
-a) Forest road installment
We plan to arrange forest road with 6 meters width at regular
interval of 1,000 meters, tp use as the mejor forest road, that is,
Ithe density of the forest road will be 10 m tc ons hectare. Toteal
length will be 125 km, construetion éxpenses will be 34,750 doi-
~ lars, and the site of the forest road will be 7.5 hectares.
The branch forest road of 4 m width will be arranged et the
regﬁlar interval of 500 meters, that is, the deneity will bs 13
meters to one hectare. Tobal length is 165 km, and construction
cost will be included in the afforestation cost. Site of the rced
"is 66 hectares.
b)j Iursery equipment
As for afforestation, Parana pine will be planted by girsct

sawing, and as for Pinus elliottii, ons year seedling Is to be
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plented. Accoxrdingly, 300,000 Parera pine and 750,000 Pinus

Celliotbtii will be necessavy fox after planting. Nursery of 3 hec-

tares will be set up.

We ﬁlan to soed Parana pine in one hectare every year and re-
Tforest elliottii by seceding in 0.5 hectares, and use nursery every
other year. Seed guentity of Parena pine is 4,000 kg, and of
Pinus elliottii i= 60 kg. Germinatioﬁ ratio is sbout 50%. Pre-
suming that the number of seesds per 1 kg is 150 in case of Farana
pine, and is 250,000 in case of Pinus elliottii the total of the
planned seedling will be as follows.

Parana pine 150 x 0.5 % 4,000 kg = 300,000

Pimus elliottii 25,000 x 0.5 x 60 kg = 750,000

I

Aé for the woy of sceding, Parana pine will be sown and raised
in pots; while the elliottii will be sown in drills and moved fo
pote and raiscd 3-4 months after the germination.

Tho raiéing expenée is 1.16 cenﬁs for one Parsnae pine and 0.35
cents for oné Pinus ellicttii, as is clear from the btable 34, 35,
and these cost will be included in the seadling expanses.
Firembreak and shelter belt

"Wé_will set ﬁp fire-break and shelter.bélt along the ridge.
On one side of the.ridge, natural forest belb of 50 m width wiil
be left wnplanted,; and no tree area of 50 m width will be arranged
which will be used as the fire-break end ghelter belt. This is so '
aimed.és'to prevent damage by biight and noxicus insects against

artificial uniform forest of needle-leaved trees and to brewk fire.

The total length is 20 km and site is 1,400 hectares.

Beed harvesbing forest

Sefting un of the forest for harvesting is necessary to pre-

pare f£or the harvesting of seed, bubt for time being, thet plan will
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be included in the left~over area from forest.

.B) Machinery equipment

We plan to iﬁstall machines necessary to cxecute this plan as
we have made clear in the table 36.
C) Seedling production cost
a) Parena pine raising cost

150 seeds per 17Kg. Germination and seedling raising rate 50
For 1 ha seeding, it is planned to raise 300,000 seedlings

(=4,000 Xg x 50 seeds x 0.5)

Table 34
Process Expense Basic Computation
$ | Rotarvator $3.06 x 3.5 hours = $10.71
i Cultiﬁation 20L Dri#er $2.83 % 0.5 persons = $1.42
, Laborers - $1.89 x 100 persons = 3189
Seed 566 | $0.1416 x 4,000 Kz = $566.4
Seeding 756 $1.89 x 400 persons = £756.00
i One person's seeding capacity:i 1,500 seeds _
o Laborers, 4 times a year #$1.89 x 500 persons = 3945.00~
Veeding | 999 | Simazin 1%9.03% x 6 Kg = £ 54.18

(1.5 Kz » 4 times = 6 Kg per 1 ha)
Laborers #1.89 x 4 persons = £7.56
Sterlizing| 36 | D.D.T. $0.194 x 30 ¥g = $5.82
: Power sprayer $22.20

_ Laborers $1.89 x 50 persons = 594,50
Sun-shade | 345 | Support £8%.33

_ i Sun-shade : 3166.67
Timber- : Laborers $1.89 x 300 persons = $567.00
measuring 567

One person's capacity 1,000 tirbers
Sprinkler £7.78 x 10 = £77.80 ¢

L - y 152,80
Esron pipe 50.75 x 100 = &75.0 :

152.80 + 5 years = 30,58 & . ;|

rond

Splinkling! 31

Dot '8 Lsphelt peper 12.78

Y

L : ' ALLaborers £1.82 X 3 perscns = 25.67 ;
Total = 13,509 |

20.0166 pér 1 seedling
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b) Eliot pine raising cost

25,000 seeds per 1 Kg; germination and seedling raising rate 50%.

For 1 ha seeding, it is planned to raise 750,000 geedlings

(= 60 Kg x 25,000 zeeds x 0.5)

Table 35
EProcess Expense Bagic Computation
% |Rotorvator  $3.06 x 1.75 hours = §5.36
: Cultivation 101 Driver $2.83 x 0.25 persons = $0.71
! Laborers $1.85 x 50 persons = $94.5C
Seed 167 $27.78 % 60 Kg = 8166.68
Seeding 95 $1.89 x 50 persans = $94,50
Transplanting 756 Laborers - $1.89 x 400 persons = £756.00
one person's capacity; 2,000 plants
i %
' Pot 10 Asphalt paper %2.78
laborers $1.89 x 4 persons = §7.56
Weodi 500 Laborers, 4 times a year, $1.89 x 250 person = 3472.5
" | Simagzin 89.03 x 3 Kg = 427.09
(1.5 Kg x 4 times + 1/2 = 3 Kg per 1 ha)
DDT 20.194 x 15 ¥g = $2.91
Sterilization 21 Power sprayper 211,11
Laborers 21.86 x 4 persons = £7.44
Laborers $1.86 X 29 persons = £47.25 )
Sun~Shade 176 Support _ 345,83
Sun-shade $83.33
Timber-measuring 756 Laborers  $1.86 x 400 persons = $756.00
Pond one person's capacity; 2,000 timbers
I -
- ] =3 : o=
Sprinkling 31 Sprinkler £7.78 % 10 = &77.80 % £152.8
Esron pipe 50.7% x 100 m = 375 :
£152.8 + 5 years = 30.56 2
Total 2,613

$0.00§S per 1 seedling
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Table 36

List of mechanical equipments

Number |

ment

ilechanical Equipment Remark
Jeep, etc. 5 2 in Asuncion and 3 in the field
Trucks (5 tons) 5 For'transportation of materials and 1abérers
| Bulldoger (10 tons) 5 One tractor is estimated to require 1.5 daye
with various attach- to weed, grade and cultivete 1 ha of land
ments end 2 days to weed.
If it works 300 days in a year, 1,000 ha +
(300 days + 4.5 days) = 15 tractors.
It will require 1.5 days to weed in the
second year, and therefore 5 tractors will
be needed. With one day required in the
third year, 3 itractors will be needed.
_ — . e
Tractor (4.5 tons) 15 A total of 23 tractorz will be needed 3 years
with various attach- after the stert of the enterprise.
nents Judging from s0il condition it can be said
: that a 10-ton bulldozer is rmore efficient than
& tractor, and therefore, 8 tractors of the
total are replaced by 5 bulldozer in the plan,
Chain Saw 20 100 laborers of regular.employ are divided into
20 groups, ezch cf 5 members to operate z
chain saw.
Wleeding Machine 20
Power Sprayer 10 For extermination of noxicus inscets
Five Extinguishing 5
Punmp
| Lumbering Equipment | 1 set | Band sew mill with truck installed
ilachine Shop Eguip- 1 set
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(2) Menagement of forest area
A} Wanagement plan
The object of this plan is as we already have made clear, suc-
cessive administration of forest resources and maintaining of fthe
-preSer_{ring capacity of the soil. These factors were considered vhen
rdrawing up thé plan.
a) Afforestation plan
We have dravm up a2 plen to reforest 1-2 sub-compartments to
one forest compartment a year, totaling 11-12 sub-compartments to
6 forest compartments, considering the cutting order.
b} Forest rcad plen '
We have arranged a major forest road to pass each forest com-
pariment, and a branch forest road to pass -eaéh sub-compartment.
c) Iambering plan
Thinning dowm will be conducted from 6 years after the plenta-
tion, which will be chiefly tending thinming., From the condition

of forest ia.nd, intense thinning seems t0 be possible.

Teble 37 The rate of thinning from the viewpoint of standing tree volume

Year of thinning 6 i ° | 12 l 16 |
Humber of thinning 1,300 l 240 170 ! 220

! i
Rete of thinming 52% i 30 !; 23 | 35% |

Final cutting will be conducted 20 years afier the rlantation, and cut-
ting series will be set up vo prevent clear cubiing of big ares. Le for trans-
portation of wood, we' vlan to set up a field in every sub-compertment; and

send them to pulp factory and sawing mill by land.
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B) Method of afforesitation

elliotiii.

statement.

80% of the plant species consists of Parana pines and 20% Pinus

The afforestation expenses are shown in the attached -

With respect to the afforestation, the Parana pine is

planted by direct seeding and the Pinus elliottidi by the use of one-

year seedlings.

The number of trees grown during a three-year pericd is presented

in Table 39.

Teble 39 The number of grow tree per 1 he.

; ; i
! Fumber of |Wumber |Humber |Humber | Fumber
| Svecies germinationjof dead of of im-~ lof re-
i P Seed Tumber of |standing|after provement |maining
| Year of suantity |&8TOM tree [tres planting|cutting |tree Remark
| - Y | fumber of
l wood planted
j tree !
I [
!
| 60 kg 30%
pipgt |FETENS (9,000 4,500 1,350 3,150
T seeds ) :
 year 257%
Blliot. 3,000 750 2,250
Szcond| Parans 3,150 300 3,459.
year |Elliot. 2,250 750 2,000
Third | Parana 3,450 700 1 25750
i
- 7
yeer [Blliot. 3,000 250 25750 |

ing rotary cutter, three times in the second year, itwice in

The trimming will be conducted four times in the first year us-

the third

year_(tdtalling.9 times in three yeers) and in the third yesr improve-

ment cutting will szlso be conducted &t the same fime, wmen the rmber

of standing trees will be reduced o 2,750 & hecters.

For the {first

three years we will pay special attention to the extermination of
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ants. The extermination of ants will be continued comecutivély
after the third yeer.
An estimation of amount of harvest and price of gtarding tree

Volume increment and amount of harvest will be as follows, Thin-
ning will be conduéted from after 6th year, and harves{ will be oz the

following table. Final cutting will be executed or the 20th YeeT.

-

volume of harvest 71 m5 | 89 m3 a7 m3 172 m3 % {7 m5§ 726 m3
. | ; .

year of final cutting 6 i 9 12 16 20 ! Total i
{
!

As a rule, lumbering will be done chiefly by sale of standing trees.
Thinned down trees will be used meinly as fhe materizl for pulpwoed
and the price of standing timber per cubic meter is 2,160 yen (6
dollars), trees of finel cutting will be used meinly for lumber, and
price of standing tree, in case of Parena pine is 5,400 yen (15 doi-
lars) per cubic meter and in case of Pinus ellicttii, iz 3,600 yan
(10 dollars) ver cubic meter,

The price of standing tree was fixsd, besed on ths maierizlp of

FAO and the transaction price in Misionss Frovince

Ammual quantities for consumption of raw wocds of $he fuctory

under the dirvect control of the Governmeni of Fareguzy, is in cazzs of

W
@2
tEd

{
L

quantity of raw wood for easy bleachins kreft wvulp, 4.4 culiec matsrs
x 290 ton x 12 months = 15.45 cubic meters
of easy unbleached kraft pulp 4.2 cuvic mefers x 260 ton ¥ 12 rovihe
= 15,000 cubic meters,

Total of needed raw tress is 28.4€ cubic metors,

Expecting 30% increase of storese, znd presuming that ths FUE
ity of demend is 37,000 oubic meisrs and thed tre sxcrsrvos moie
stending tree is 0.7, the volums of Efeviirns trscz i ororoxiratslr

37,000 cubic meters. The volume of stending drse for 2riredre

- T8 ~



amounts to 71,000 cubic meters from the Tth yeer and hit the all
time high of 348,000 cubic meters on the 17th ;reer. - After all, the
standing trees of from 17,000 to 294,000 cubic meters will be sold

for fhe general use.



Diagram of working plan for projected afforestation area at Yguaru district
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¢) Diameter, height and volume of single tree

. Volume
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d) Current emnuel increment of diameter, height end volume of
single tree _ .
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e) BStatement of calculation of yield volume

Table 43
Yearly Cut amount | Income.from cutting
ovder | Thinming | Pinal | Total | Thizming| Final |Totay | remark
cutting cutting
m’ mJ w3 1,000% | 1,000% |1,000%
1 Timbers from
2 thinning are
3 used for pulp-
4 wood. Standing
|5 timberts price
6 ig $6 per 1 m3.
7 71,000 71,000 426 426 | Timbers from
8 71,000 71,000 426 426 | final cutting
9 71,000 71,000 426 426 | are used for
10 160,000 160,000 960 960 | lumbering.
11 160,000 160,000 ! 960 960 | Price of stand-
12 160,000 160,000 | 960 960 | ing timbers per
13 247,000 247,000 1,482 1,482 | 1 md selling
14 247,000 [ 247,000 | 1,482 1,482 | price $14.
15. 247,000 247,000 | 1,482 1,482
16 247,000 247,000 1,482 1,482 |
17 348,000 348,000 | 2,080 2,080
13 348,000 348,000 2,080 2,080
19 348,000 348,000 | 2,080 2,080
20 1 259,000 259,000 1,554 1,554
21 259,000 307,000 566,000 1,554 | 4,298 5,852
22 259,000 ! 307,000 566,000 1,554 | 4,298 | 5,852
23 172,000| 307,000 479,000 1,032 | 4,298 | 5,330
24 172,000| 307,0001 479,000 1,032 | 4,298 | 5,330
25 172,000 307,0001 479,000 1,0%2 4,298 5,530
26 172,000 307,000 479,000 1,032 | 4,298 | 5,330
27 307,000 307,000 - 4,298 | 4,298
28 307,000] 307,000 4,298 | 4,298
29 307,000 307,000 4,298 4,298
30 307,000 307,000 4,298 | 4,298
Total |4,190,000%,070,00017,260,000] 25,140 (42,980 {68,120

Note: Yearly order is arranged from the

Therefore planting sterted at the

a7 -

starting year of the enterprise.

geccond year.




(3) Number of laborers required

The necessary mmber of leborers is as shown in the table 44. The total

of first three years is required from the fhird to 10th year.

Table 44
Year Number of laborers |Fumber of laborers Actual number of laborers,
per ha., per 1,000 ha. presuming 250 days a year
person : - person rerson

1st year 38.5 38,500 154
2nd yeaxr 25.5 - 25,500 102
rd year 28.0 : 28,000 ' 112
i Total 92,0 92,000 - 368

At the busiest year, a total of 368 is in need., Weeding and grading are
expected to be finishéd.before séeding and planting period, which is hoped to
be conducted from the beginning of April to the end of May. In this period
four persons to each hectare to seed Parana pine are needed, that is 4 x 800 ha.
+ 60 days = 5(5 end five persons to each hectare o seed Pinus elliottii ere
needed, that is 15 x 200 ha. + 60 days = 50.  Altogether 104 =dditional workers
are in need.. ' '

(4) Administrative preparation of afforestation business and plen of
raising money end accounting of profits and expenses

Besides the 280,000 dollar capital, the enterprise will loen 400,000 dol-
lers from O_vé':r.-seas Economic Cooperation Fund at the annual interest rate of
4.5% for rlmn:l_ng the business. WNext, we would like tc mention zbout the veri-
dus preparations to be made for putting the business into operztion, +he cal-
Culetion paper of land, building, general menegement, the fumd-raising plen

&nd accounting paper of profit end expenses.
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Organization Preparation Plan

1. Schedule of the plan
April - May, 1967 Field Preparatory Survey
June s 1967 Review of the data
July s 1967 Meeting of the bersons concerned to decide a policy
Aigust y 1967 Raising of fund
September, 1967 Inauguration
QOctober , 1967 Setting up of field office
(1) To draft afforestation plan
(2) To start construction work
(3) To stert fixed facilities comstruction work
(4) .To purchase all required mechanical equipment
Mérch' s 1968 Nursery enterprise and weeding and grading enterprise
$0 be starbed
Mexrch, 1968 - March, 1969 Weeding and grading to be contimued
March s 1969 Cultivé$ion to be started

2. Expenses required for preparation

1) Field Preparating Survey 3 members for 2 months

Travelling expenses $1,670 x 3 persons = $5,010

Hotel expenses %830 x 3 persons = 32,450

Survey expenses #560 x 3 persons = $1,680

Foods | | 32,780
Survey in standard places

$139 per one month x 10 places = $1,390

Interpreter $280 2 month x 2 months = $560°

Total - £13,910

2) Expenses required for inauguration of field office and drafting of
afforecstation plan

- A measuring team consisting of 12 members (including 2 in charge of

-89 -



uechines) is to be dispatched for 3 months.

Travelling expenses #1,670 x 12 persons = $20,040
Hotel expenses #1,250 x 12 persons = $15,000
Measuring apparatbus $280 x 5 sets = $1,4OO
Survey expenses Laborers $1.94 x 100 persons x 90 days = $17,460
Interpreters $280 a month x 2 persons x 3 months = $1,680
Potal $55,580
3) General management expenses
{1) Officer's expenses
Teble 45
Offiqe gg??iirgf Eﬁge;§Z§ of Besic computation
£550 x 8 months x 2 persons = 38,800
Tolyo - 5 $13,280 $280 x 8 months x 1 person = 22,240
$140 x & months x 2 persons = 32,240
$1,390 x & months x 1 person = $11,120
_ N 51,130 x 8 months x 1 person = 38,880 )
Asuncion 4 $26,640
' S 550 x 8 months x 1 person = $4,400
$280 x B months x 1 person = 2,240
5830 x 8 months x 1 person _ 46,640
5550 x 8 months x 1 person = 24,400
Locality 10 $21,120 _
5280 x 8 months x 1 person = $2,240
$140 x 8 months x 7 persons = 7,840
Total 19 §61,040
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First Afforestetion Plan

Invested Capital
1. iand Axres 12,500 ha.
Sum of Noney 12,500 ha. + 30 ha. x 51,388 = $578,796
2. Building
Field Office 100 m® x 384 = $8,400
Officer's Houses 40 m2x 342 x 10 houses = Slé,ébO

Laborer's Houses 1,000 m2

x 425 = 425,000
Garage 3 jeeps 33 n x $25 = Sa2s
7 trucks 66 m° x’$25 = $1,65C
Saw Mill 165 n? x 325 = 84,125
Warehouse 727 m? x 825 = 518,175
Lookout Shed 33 m? x $42 x 12 houses =416,632
Club House 100 m° x 84 = 48,400
| Total 100,007
%. Equipment
1) Fixed Equipment
' Main Forest Road
| - Width 6 m, 10 m per 1 ha. (at intervals of 1,000 r)
‘Bxtension 10 m x 12,500 ha. = 125,000 m
‘Construction cost 125 km x $278 = 034,750
Nﬁrsery
Area 3 ha. 36,060

Equipment; Control shed 33 m2 x $42 = 31,386

Warehouse 66-m2 x 325 = 21,650

Hursing cost 3 ha. x 83 $249

Blectric power and water expenses §2,775

Total 300,810
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2) Office Equipment

Tesks, chairs, filing cebinets, telephone, wire telephonn,

weter and electric power supply equipment, cte. w8,3330
3) Welfare Equipment

Hadio sets, projector, ete. ' 22,780
4) Mechanical Equiprment

Jeeps, ete.

2,780 x 5 = $13%,900
Trucks (5 ton) 54,170 x 5 = $20,850

Bulldozers (10 ton) with vericus attachments 16,670 x § = 183,350

Tractors (4.5 ton) with vericus attachments 11,100 x 15 = 5166 ,650
Chain saws wa20 ¥ 20 = UE,400
Power Spreyer 3330 x 20 = 16,600
Fire extinguishing pumps 420 % 10 = 54,200
Machine shop _ 15110 » 5 = 25,550
A set of souipment £2,800
Saw mill equipment 85300
Engine of 30 ¥ with band saw with truck
‘and circular sew for scantling -
Total 520,600
Grand Tétal »3572,520
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3. Plans for constructing paper and pulp mill
- (1} Basic way of forming plans for constructing paper and pulp mill

There are ﬁany‘basic conditions for constructing paper and pulp mills,
such as, a) whether the sorts of raw wood and other raw materials are suita-
ble, and whether the quentity of storage is rich and convenient %o collect,

ﬁ) Whether'the‘chemicals for raw materials, building and repairing resources
are easily obtained. c¢) Whether the good and large.ﬁater resources can bes
easily obtained. d) Thether there is no waste water problem. e) Whether
the electric power and fuel are easily obtained. f) Whether there is bounti-
ful markets for the pioduction and the transportation to the consumning place
is easy. g) VWaether the technicians and. workers cenm be easily found.

What then is the condition specific in this country? According to the
findings of the investigation, we deem thet Encarnagion in Yguazu district is
the most suitable for the comstruction site.

4A) Raw materials; .Therraw materials processed by this country are na~
turai tree, needle~leaved tree by plantation, Bagasse and waste pa-
pers.

a) The natural wood of this country is most of all broad-leaved tree
and no needle~leaved itree. Generally speaking, broad—leavea tree
is changed into pulp by chemical processing. The condition in
‘this country in processiné broad-leaved tree to pulp, and in pro-
cessing this pulp into paper is slightly different from the Japa-

‘nege way of producing pulp and paper out of broad-leaved ﬁree.
Kinds of broad-leaved trees in this country are so many that it
ﬁeeds a great sum of money and labor to collect particular kind
of wood forrpulp production in quantity.

iSome'of'them carmot be turned into pulp, some has difficulty
during the process and some leaves problem of quality'when it is

:processed into pulp. The technical problem in producing & paper
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using only broad-leaved pulp is one of the bad factors this coun-
try possesses. Using of needle-leaved tree is very much conveni-~

ent in many points in paper meking. Waturally the production of

pulp out of needle-leaved tree is dependent on afforestztion of

it. In letter case, the producticn cost czinot hsolp being highex
than in the former case--vwhen the natursl forest is utilized.
This plan zims at the profitability of usiﬁg woods of nesdle-
leaved trees by alforestation as premiss, and selected the needle~
leaved tree to e ussd a5 major raw materizl. Along wivh the

stabilization of the mexriet and sxpansion of ity the processing

; vickh is the by-nroduct of suger industry,
e turned into pwlp. et this has o probvlen of {the lceotion oF
will site. 8¢ we would 1iko o dhiri of this ides iutim,

It is posszible to set wp peper-mill using wasitc pever as tho rovw

materigl, but it hes a problem of coliszoting and the cuelity of

paper 1o be produced so we would like o leawe thisz ides to later
thinking. VWhen the problem of cellecting ond quelity esre solved,

naturaily the using of waste-paper as rew meterial will be taken

. up.

B) Chemicals and building materials

C)

The chemicals produced for pulp and peper menufacturing in

this country is only lime. All the other items are dependent on

import. - Construction materiels end building, repairing materials

- when business is in operation are the same.

Water supply for the plant

This country is rich in water supply because of many rivers.

There is no problem in securing water. But some of the rivers run

turbid and need purifier. But it leaves no problem technically.

- 102 ~



D) Problem of waste-water

E)

F)

Because of the bountiful water, the contamination of rivers by
waste-water discharged from the mills has no oubward problem, and
almost no bad effects on the land along the lower reaches of the
rivers. Adverse effects on fish and agriculture doesn't have to be
taken into consideration.

Blectric power and fuel

In some perts of this country, fuel wood is still used in
génerating electric power by fire. Esteblishment of electric power
plant by fire is not out of consideration, but there seems to be no
need for it. Electric power plant by wabter is under construction
at the river Akarai, 300 km eas%-of Asungion in Yguazu district,
vhich is slated to finish its rfirst stage construction (45,000 kW)
in three years hence. The problem of electric power is expectedly
uniformelly solved upon the completion of this power plant. We can
deal with the electric poweﬁ problem by buying it from this power

plant. The fuel needed in operating factory boiler is casily at-

. tained by utilizing fire-wood from the natural forest, which is ex~

tremely cheap compared with other fuels. Theré is no fuel problem
at ail.
Market of the products and problem of carriage

' As we have studied before, there is only little domestic de-
mand. Expansion of impoﬁt shduld be worked out somehow, hy having
closer contect with countries of LAFTA.

As for the carriage, for the time being, there is no other way

but to use truck in the domestic transit, and truck or ship in the

transit outside of the country.
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" G) ‘Problem of the technicisns

Actpglly, there is no paper, pulp technicians in this country.
Accordingly, for the first two years affer the settiﬁg up of plant,
invitation of oversecas technicians for the purpose of teaching the
technique and efforts-@:heighten the technical standard are inevita-

. ble. With thelﬁﬂghtening'of the technique, the labor will follow
the suit and perhaps leaves no problem.

Based on these considerations, we would like to propose the
following tentative plan for constructing pulp and paper menufac-
turing plant.

Tor the purpose of promobing paper, pulp industry in this coun-
try, we expect to set up a industrial laboratory including forestry
experiment, for the general study and invéstigation of paper pulp.
If possible, iﬁstallment of experimental peper machine and dispaitch
of Japanese technicians to trein the technicians theve are instru-
mental. Special congideration is expected on the part of this coun-
try in tran5porta$ion, electric power, tax, market and all other
fields.

(2) Tentative plan of construction
A) Object and gist of construction
| | This.plan, along with the execution of.afforestamion, forms a
link in the chain of forest industry plen, and aims at the construc-
tion of paper, pulp mill ﬁhere..

The sité of the plent must £ill va;ioﬁs:basiq qualifications,
bib at the game time, we should take the relations with +he nation-

.'al ﬁlan of Paraguay into considera:tion° We selected Yguazu as the
best suitable site. |

The scale of the plant is as follows.

a0t



a)

b)

market -- sales route

_ Accordiﬁg with the development of-LAFTA countries, the export
to this.region is expected in the future. But for the time being,
the production aimed at the domestic market looks sound and safe-
as there are muay international difficulties.

With the economic development of the country, the domestic
demand will increase year by year. 'Taking the sorts of paper
into consideration, we think it proper to fix the producticn
volume of paper on the first stage plan, to from 570 to 550 tons
a month approximately.

In this case, the eguipment to be set up must be the one
easy to attach additionél part, in case when the export becomes
possible in the future.

In the first stage plan, pine trees which will be thinned down
from the forest for the first 6-7 years after afforectation is to
be used as the major raw materials, considering the quantity of
the raw materials, éﬁd in the second stage plan, the pines thin-
ned down thence is to be used.

In establishing 2 large plant, & lot of excellent technicians are
necessary in its constructioﬁ and in supervising thé operation.
It 2ls0 nmay be difficult to secure labor. So in thé beginning,
although it may be a little expensive in ratio, we will ezecute
the first plan in a middle-sized plant, and vhen the education
and_traihing‘of the employees have finiched to some degree, we

can step on to the next stage —- the exscutiom of the second plan.
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(3) _Préduction plan

The producfion of pulp;. The kind df the pulp toc be produced will be
bleached or unbléached, and made by easy kraft processing, which is somewhere
.midwéy between kraft proceseing and soda processing. Wélwill also install
equipment to recover chemical water,

In the'plan, we will be equipped a pulp digesting boiler of about 60
cubic meters. In cése of bléached pulp, one digester requires 6-8 hours. A
60 cubic meters digesting boiler can produce 6 tons pulp at one time, so 18
tons will be turned out by three cycles. Presuming that it is in operation
16 days & month, 290 tons of bleached ﬁulp will be produced a month.

In case of unbleached pulp, one cycle fakes 6 hours, and four cycles are
possible a day, which means that 24 fons of unbleached pulp will be turned
out a day. Accordingly, supposing fhat it is operated 1l days =z month, 260
tons of unbleached pulp will be:the output of a month.

Plan of paper production; We are planning to manufacture M.G, white sul~
phite paper from easy kraft pulp, and M.G. kraft wrapping paper from easy un~
bleached kraft ﬁulpn For the sake of conformping manufacturing process well
to the puip production, ﬁe will set up'two sets of paper making machines able
~ to turn out printiﬁg papei, papers for office use, paper for books, wrapping
paper; cosmetic paper, and other tissue paper. Onme paper machine can turn out-
10 tons a day. According to the plan, 16.2 tons of M.G. sulphite papers will
be manufactured out of 18 tons of bleachéd pulp a-day, that is, 260 tons a
month, supposing the machines are in operation 16 days a month. 21.6 tpns of
M.G. kraft wrapping paper will be produce out of 24 tons of unbleached rulp a
'day,.which will amount to 234 tons = month, supposing the machines are in
opeiation 11 dayé. We will count on the dimport of chemicals including ceustic

soda, as there is no production of them in this country.
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(4) Trial Balance
A) Production cost
a) Fasy bleached pulp production cost (pex ton)

plant production capacity at 290 tons a month (18 tons a day for

16 working days)

Table 56
: X Unit Sum of '
Article Quantity Price money Hemark
3 $ $ | Price of standing timber x
Raw Wood A4.44 m” [10.30 45.73 | Wet yield of material wood x
: | beuling $6/m3 + 0.7 x 1.2
Caustic Soda |430 Kg 0.1 43,00 '
Sodium Sulphide| 70 Ke | 0.138 9.73

Bleach Liquor |3,100 litre| 0.00694 | 21.51 | Quantity required for bleaching
1 ton of pulp

Flectric Power |328.8 KWH | 0.027 9.14 | Daily power consumption

‘ 5,918/KWH + 18 + = 322.8/KWH
Fuels 2,78 | Firewood used
Supplies : 0.96 | $277.7 (a month) + 290 t

: - (monthly production capacity)
Repairs . ' B 2.39 | $694.4 (a month)
Labor Cost | 8,93 | Monthly labor cost (Refer to

- the separate list of persommel
expenses )

$2,590.27 + 290 %

Welfare : ' _ 2.29 | Monthly labor cost x
Expenses ‘ laborer's accident insurance
‘premium

$2,590.27 % 0.2 + 290 ¢

General _ ' 2.88 | Non-regular employees and
Management ' . office expenses monthly
Expenses : $833.3 + 290 &

Fire - 0.34 | $0.018 per $2.7 of insurance
" Insurance premium :

: monthly $99.527 <+ 290 %

Total 149.68
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b) MG, white sulfite paper production cost (per 1 ton)

Plant production capacity ét 260 tons a day (163 tous a day for

16 working days) of M.G. white sulfite paper; depending on easy

kraft pulp output.

Table 57
. . Unit Sum of :
Art
i rticle Quantity Price |iMoney Remark
Bleached Pulp 1.111 % [ 149.68 | 166.29 Yield per 1 ton of pulp 0.9
| Sizing Agent 4.17' Synthetic gizing agent used
n
— s
| g Aluminium Sulphate 1.54
g Dyes. etc. 2.78
| O
Others 1.39 De-foaming agent etc.
Felt .
| o 4.44
E Wire Cloth l.41
W]
E Packing Material 2,78 Wrapping expenses (our .
= company's products) ete.
~5 Others 1.39 As to planks, our
company's products are.
uged '
Electric Power 657/KWH 0.027 18.25 Daily powér consumption,
+ Daily production capacity
(10,632 KWH + 162 t)
Fuels 4.17 Firewood used
Repairs 1,60 | A month
$4,166.67 + 260 t
Labor Cost 8.51 Monthly lahor cost
$2,159.72 + 260 t
Welfare Expenses ) 1.66 Monthly labor cost X,
‘ Laborer's accident ingur-
ance premium C
| $2,159,72 x 0.2 + 260 %
General Management 16,03 Carriage and office ex-
Expense penses monthly
: $4,166.6 + 260 t
Fire Insurance 0.48 $0.013 per %278 of
insurance premium
monthly $125 + 260 ¢
Total 237.09
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¢) Easy unbleached kraft pulp production cost (per 1 ton)

Plant production capacity at 260 tons a month (24 tons o day for

11 working days)

Table 58
. , Unit | Sum of
Article Quantity Price |lMoney Remark
Raw Wood 4,17 m” | 10,30 | 42,95 Price of standing timber x
, net yield of material wood x
hauling $6/m3 + 0.7 x 1,2
Caustic Soda 400 Xg - 0.1 40.0 Raw wood weight
Sodium Sulphide 68 XKg 0.138 9.34
Electric Power 246.6 KWH] 0.028 6.90 Daily power consumpbion
Taelsg 2,78 Firewood used
Supplies 1.07 $277.78 (a month) +
260 t (monthly output)
Repairs 2.14 $2,590.28 (monthly labor cost)
' + 260 1t :
Labor Cost 9.96 $2,590.28 (monthly labor cost)
o x 0.2 (laborer's accident
insurance premium) + 260 t
Welfare 2.56 $833.30 (monthly non regulaex
Expenses employees and office expenses)
. + 260 t
General 3.21 $0.0138 per $2.78 of insurance
Management premium :
Expenses $99.5% (a month) + 260
Fire 0.58
Insurance
Tobal - 121.29

- 112 -




Plent production capacity at 234 tons 2 month

Unbleached kraft wrapping paper production cost (per 1 ton)

(216 tons a day

for 11 working day) of unbleached kraft wrapping paper (IL.G.

kraft, ribbed kraft, etc.), depended on easy unbleached kraft

pulp output.

_ Table 59
} . . Unit |Sum of 5
E Article Quantity Price |Money Remark
o | TR
Unbleached Pulp 1.111 + |121.26 [134.75 Yield per 1 ton of pulp: 0.9
‘é “ Sizing Agent 4.17 Synthetic sizing agent used
s § Aluminivm Sulphate 1.94
“  lothers 0.83 | De-foaming sgent, eto.
Felt 4.44
fﬁ Wire Cloth 1,39
_§ Packing Material 2.78 Wrapping expenses (our
@ company's products), etc.
= As to ploaaks, our company's
A products are used.
< lothers 1.39
Electric Power 492 KWH 0.028 [ 13.78 Daily power comsumption
: + Daily production capacity
10,6%2 KWH + 216 4
Fuels 4.17 Firewood used
Repairs 1.78 A month
$4,166.67 + 234 t
Labor Cost 9.2% Monthly lsbor cogt
| B 32,160.40 + 234 t
Welfare Expenses 1,85 $2,160,40 {(monthly labor
cost) x 0.2 {laborer's
accident insurance) + 234 +
General Management 17.81 | Carriage and office
Expenses ' expenses .
wonthly $4,166.67 + 234 %
Fire Insurance 0.53 $0.01% per %278 of insur-
o ance premium
monthly $125 + 234 +
Total 200,84
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B) Calculation of annual rough profit
-Enterprise expense (Production cost)
White sﬁlphite paper cost $237 x 260 ton x 12 months=$739,440
Unbleached kraft wrapping paper cost
|  $201 x 234 ton x 12 months=8§564,408
Officer's bonuseg $12,320 x about 3.2 ﬁonths= $39,000
Total | ) | 31,342,848

Sales amount

- White sulphite paper $347 x 260 ton x 12 months= §1,082,640
Unbleached kraft wrapping paper

$285 x 234 ton x 12 months=§800,280
Total $1,882,920
Rough profit after deduction $540,072
C) General menagement expense

8) Officer's expense (For the first year only)

Anmual expenses $26;400
Plant superintendent ménthly amount
$1,100 x 12 months x 1 person = $13,200
‘Division chief monthly  amount
8550 x 12 months x 2 persons = 13,200
b) Required expense
Travelliﬁg expense - Alowance for proceeding to new posts
for the first year 36,600 32,200 x 3 persons = $6,600
Traﬁelling expense ‘_Allowance for proceeding to new posts
for the secdhd year $35,200 $2,200 x 16 peréons = §35,200
Travelling expense ' Allowance for pfoceeding-to new posts
for the third year | §2,200 x 5 persons = 11,000
end after -~ $11,000
’ 'C)_'Wbrki#g fund $105,300

- To have loan in_the first year to buy chemicals, etc.

- 114 -



‘ugdef Woxy PoYOtedsSTP 9G4 O} 9IB JOTYO UOTSTATD-UNE PUB JOTUD UOTETATD *juspussutredns Jusid

- 115 -

08¢ 2T g 6T R ¢ T | 6l TB30%,
oL¥ (uewom) T T T ¢ ¢ Buposo 50
. - I 98ITD UT UOSIdJ
. Buratedsax Jo
Tamod
006 2 T ¢ T 4 OTIFOOT® JO
a3Iwyd UT U0SIag
_ IBTT0q JO
004 ¢ T £ t 4 a8xeyo UT uosxag
Sutssaooxd Jo
0¢8 (uamos Sm T 0T 01 T 9BTEUO UT UOSTET
s suryoem xaded Jo
0¢Té2 21T ¢ ¢ 8T 9 < a8TEUD UT UOSIAG
_ 1BTI
~29eu Ioded pum
otrt ¢ ¢ ¢ 5 ¢ ¢ [oBeT( USIOS
: “{¥o quaugsnlpe Jo
B 28Ieyo UT uosIad
‘ -+ Surysalftp jo
AN ¢ ¢ ¢ 6 ¢ ¢ 88TeYD UT UOSTISI
_ Jusm
0£0°T 8 I I 0T 0T T -}29I3 POOA JO
- , afIeyo UL uosIag
gOv6‘a | (uemos) 1 T ¢ T 9 9 T 90TIIO0
B ®
puom/0gzg$) | (W3uouw/066%) | (uguon/001$) 3 :
yyuow/0g$) | (wguou (u
Tesog |¢ Hmaomﬂ ) ﬁnosﬂmmw%w FoTYD FOTYO JUOPUSIUT | TRYOE| 2o +oT 0| aTTys £q we3T
‘ TTTURETR | votstatpang|  woTsTATQ | -zedns jueld ww Sronm . .

09 9tqaBl

Touuosrad guwrd Fo 4sTT uoTprsodwo) .Am



018‘1L GG0*eTT
é . é qusm
LoLfGe GGG* 68 VT 056646 _dmbe Suryem xodeT
Legfoe Gt ob o1 oG ol queudtnbe Suryez ding
2099 00096 0004096 ausmdnba TeoTUBYOSN
glg‘e G6E9 0% 066°¢9 . sIoyIoM I0F ssnoy Auedwmoy
@mmmwm mwomwam creas0s @oom.mm UOTONIISUOD Jue(d
asuadxs .
STeuey uotyBTo2adap 0T/t SJTL surea gusud tnba
ey anTeA dBIOG 80TAISG uotpTsTbhoy 0 uotadTIoseq

19 °T49EL

sguadxe QOﬁpmﬂomhmm@.muﬁﬁﬂﬂﬁodw.@mxﬁm Am

- 116 -



TIEETT | G60°66 | Teg“e | ¥sT*T GE0*GE | 9%2'T | TeE | 16426 096 191 | Te20],
62 yaecT I haeet yee T | 1t CheeT 0t
6254 VOetT PeLtT 74t T 1T vt 6¢.
%44 PGCET | VAL 795 1T Vet 1 8¢
544 TG T | VGE°T THCE T T Cre T Le
625 VGEE T T YGEtT Yae T TT Vet 9¢
624G VGE T | ¥6LTT V6E*T 1T e T Ge
eS| PeETT [ veetT 794 1T CYe T Ve
| 626 PCe T [ 7EE°T PeCt 11 Ve T &g
625G ¥GE T | FGET 7oLt TT ereT co
49 PELTT PG T ! T P6e* T T (474 ¢
625 FOE* T | VGECT i PeeetT IT et 0e
625 veeT | Vee’T B 7Se T it CreeT 6T
625 VOEET | PGET 7ee't 11 47423 8T
628 a1 | #68°T J Vet 1T eve T IT
624 VGET | V6T TG T 1T 525 gt
628 VeEtT | FEEET 7GeT 1T . Vet &T
634 VeLtT | eetr 76T TT Vet T i
624 PaL T | PeLtt TVee*T 1T CVLET €T
625 PGE T | FGECT PeC*T 11T e T A3
626 veetT | PeetY V6Lt TT Vet 11
624 FCET | VAECT PGC*T 1T evett 0T
20c T89°T [ 189°T 89°T J¥34 Tt et T 6
€88 T | &88°T ¢88°T 6cG Tt (520 8
€99°T | ¢e9°T £89°T 00¥ [44 gyt L
POT°T VeT'T PSTT 44 096 9T m
¢ .
4
_ B 2
(Lle) | : T
$000°T | $000°T | $000°T | $000°T| $000°T  $OCOT | $000°T | $000°T | $000°T | $000°T $000°T $000°T
s1TFoxd STBOT UM 1usm .
5 woxTy | - g Jo |. -dmmba | -dTnbs mpﬂww 5 o -
N TB30L pazTag U0l | TBYTAB) | TB10] uom quew | serid ...ﬁww.ﬁm UOoT}onI] U ‘o PUE] .
- SURI], _ ~feday | —aBeuwmy | —xoqus .
m SutumrexSoxi TETOUBUTI. | szngTtpusasdxyg

29 =19EL

Trtw xoded pue dind jo Surmwerfoxd vung (g

- 117'-_



6ot | 9¢ 6z | 26TSY | sevive 20T 2Lt 162 - lggtee | Te300 |
L 2T Coe’T : 92V‘T 2. 1T cher | of
(474 a1 ¢88°T | 92v'T el T cve T | be
- GUY 2T £88°T | 93¥‘T 2l 1T ¢rett | 82
il I ¢88°T 1 9eV°T 2L 1T evecT L2
Gy ot €88°1T | 9gv°T el 1T et 9¢ _
i gt £88°T | 92¥°T zl T et e
oy eI Cge*T | 927'T el 1T 4759 e
4 T | ¢88’'T |9er’t ol 1T eve T ¢e
N7 45 2gg°T [ 92v'T 2. i (475
| GhY et ¢88°T | 92¥°1 zl. It et 12
s 2t ¢g8‘T | 92v°t el 1T vl 02
a7 et ¢88°1T | 9ev'T. _ gl T §7E°T 61
%47 oL €88°T | 9eV'T gL TT evet 81
9744 gL (NI EFA [ 1T et LT
947 _ ot €88°T | 9eV’T gl 1T erecT 9T
474 ot ¢e8'T | 92v°1 gl 1 47 6T
oy i £e8'1T wmwuﬂ 2l 1T [ 2
chl 21 288°T | 92¥‘t 2L 1T LVeT T
477 el ¢e8°T | 9e¥°I el T Vet ¢l
| Gy gt ¢98°T | 927’1 el 1T eretT 1T
577 2T | 988°T | 9¢v‘T gl 1T eveT Ot
127 4 ¢88°T | 99V'T oF cL T rerT 6
GOV ST 88'T | TIP'I (45 ¢l TT evet g
0oV T £88°T | 2l&'T [T gl 14 CTAARY L
662 9% ¢ 44 (44 9
G
N
¢
Z
_ T.
$000°T | $000°T gooo‘T | $o00°T | $000°T $000°T $000°T | $000°T $000°T _
110 s aAzasaX SUBOT asuadxe ssuadxs oguadxe
@.m I o1 SOUBMOTTE SmOOUT 200 1 o qsaTequl | UOT4BLOdxdeq | jusmeSsuey | astadIajum TBOL
- _
8s0T pue 4TJoxd ww.mwwwwww sangTpuedxy

€9 arqej zeded pue dnd zaded Jo uorjonpoxd uo osusdxs PUB SWOOUT JO Juawedwes 3sITd (D

. 118 -



4. Ge‘néral Financial Program. and Statement of _Tofa.i Incdme and Expendibure
involved in the Pirst Stage Plan -

The financial program cWefing 21l the fields of afforestation and paper
and pulp production and the statement of income and expenditure involved in
these activities and presented in Table 64 and 65. .In this financial program,
profit from the 'péper end pulp department which will go into operation in.the
seve_n'bh year will be appropriate to the repsyment of 16&118 to the afforesta-
tion depad:tmenﬁ. - Consequently this overall financial program is somewhat dif-
ferent from the financial plan and proposed income and expe_ndi'ture of each _

department.
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(5] Problems in promoting activities

As we have diécussed, both the natural conditions and %he marketability
of forest products are deemed to offer vexy hopeful possibilities for the
initiation of afforestation and the creation of s forest product industry
around peper and pulp in the Yguawmu area.

Moreover, the Paraguayan governmgnt is greatly interested in *this pro-
Jeet. If, fherefore§ it is put into practice, they have made the statement
that they are prepared to offer as many facilities as poésibleo

Nevertheless, it would pose problems immediately to recommend the intro-
duction of afforestation to immigrants as one of the main undertakings to he
projected. The reaSOﬁ is fhat the development of reliable markets should
précede the recommendation of such afforestation to the immigrants and that
the project should be supported by the assured sales of forest products.

For this purpose, it is of absolute importance that while planting wood
in a given area on a commercial basis, a lumber mill and = paprer and pulp
plant should be concurrently set up within the seme industry as a center of
cbnsuming the pulp wood thus obbained.

| If market development is carried out on the above-mentioned premises,
the dmmigrants surrounding the project center will naturally incorporate af-
fﬁrestaﬁiOn in their agricultural operation,

The firsf iequisite is 0 clear the way'for the earliest possible invita-

-tion of enterprises possessed.of the aforeseid idea. From this standpoint,
namely, with the view of promoting goodwill between Paraguay and Japan
through the stabilization of the immigrents' agricultural wnderbakings and
the econqﬁic groﬁth of Paraguay, it is emphasized that the project in question
‘should not be entirely entrusted to the public, but that_governmental support
is most impdrtént.

Of coﬁrseg fhe emergence of varibus undertakings on the'proposed site is

not so easy a task as it appears to be. In brectice, there are a great many
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QUestions remaining to be resolved, such as the bearings which the project
may have on the various existing institutions of Paraguay, procurement of
required funds, secure enrollment of competent engineers, market development,
ete.

It is earmestly hoped that all these problems will be amicably settled
through the mutual_understanding and co-operation of the Paraguayan end
Jeranese governments, and related nations and circles.

Of the questions to be considered in connection withlthe promotion of
the project under review, hereinafter are discussed only the basic ones.

1. Understanding of the object of the presenf project
' It should be understooé by all related circles that the proposed pro-
Ject is not a mere money-meking pursuit, but that if put into practice, the
project will enable gooéwill between Paraguay and Japan to be further pro-
moted by making contributions to the economic stabilization of the Japanese
immigrents and alsoc to the economic development of Paraguay.
2. Creaiion of a parent body-in.prepération Tor the project

It is suggested that & parent tody to prepare for the materialization
of the present project bé organized jointly by the related government de-

-.parﬁments and other circles by the aid of the Overseas Technical Cocperation

Agency and 6ther organizations in order ‘o arrange for the invitation of
Japdnese enterérises.
3. Study of the nature and organization of incoming businesses

The undertakings wnder this ﬁrdject should be of very high public na-
ture as inferﬁed from their mission. Consequently an incorporated system
is femporarily contemplated for these enterprises so as 4o facilitate the
acquigition of government'and privete loans. However, the nature and
organizational setup of participantg in the project should be further
studied accordlng to the actual circumstances involved and also in such a

- manner that the proper types of business may be smoothly operated in the
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projected areas.
4. Adoption of a complex sysiem

The project under review should be developed by incorporating the in-
dunstries of afforestation and forest product manufactiure into one. Other-
wise, it would be difficult to attain fthe desired object. Consequently it
is important to adopt & complex system in which these industries are not
separated from each other, but complétely coordinated.
5. Exeoution of detailed preliminary surveys

The present report has been compiled on +he basis of data obtained by
the on-site surveys conducted duringla very short period, so that it éeems
‘ to contain some insufficient or perhaps misteken staieﬁents concerning the
aﬁalysis of concrete problems. Consequently before the project is carried
'out, a detailed working plan should be drawn up by making further concréte
preliminary surveys.
6. Considerations concerning the acquisition of land for the project

The land for the execution of the project is desired to be such as
_ Will:facilitate afforestétion baoth teqhnically and ecénomically. The pre-

séﬁt report suggests that the F, G, H aﬁd I areas of the Yguazu immigrant
: setﬁlemgnt be. selected as land for the project. For the actual supply of
-iand; tpe sPecial congiderations of the Japen Emigration Service are
‘ aésired;'-With_respect to payments for purchases of land, measures should
be,faken_to ensure the convenient opération of the existing institutions
- insofar.as permissible and also to provide a most advantageous method par-
'tiéularly for deferred payﬁents gna redemption.by yearly amortization.
,ZQ"Procurement of funds
: Withlrespect‘fo fund requirements for the project, the present body

 £0£ iﬁvitation'of incom;ng enterpfises should first furnish its owm. funds.
Howevep,,gihcé therproject mainly consists of afforestation, considerable

ldﬁé;ﬁerm fixed.funds are required. Moreover; in view of the object of the
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project, it is important fhat 1oaﬁs, if required, be procured at low inter~
est. For this purpose it is degired that the Overseas Eccnomic Cooparation
Ehnd e ut111 ed, and that special considerations he given by the Fund to
thb 1oan1ng of" fun&s for tﬁe present project.. '

Also from the nature of the afforestatlon 1ndustny, it is hoped that
the rate of 1nterest on loans w1ll be a8 low as about 4.5 per cent per annum.
8. Procurement of‘englneexs .

Béfore'thg.afforéStaﬁiqn and pﬁlp iﬁdustries are initiated, it is
necesaaiy ta procﬁré‘engineers‘of.high Capability. Furthermore, in view of
the remoteness of the éieas'where the project is to be carried out, very
positive measureé should.bé teken for the satisfactory treatment of the
éngﬁnéers who will be sent to those aﬁeés., Tt is also important to study
the possibility of instituting a system,wheréby:géverhmental or prefectural
Afficials‘qan be assigned to overseas work for a period of asbout threz years
with their organizational status guaranteed.

Argentina has'engineers of advanced aforcstation technology, =0 thet,
if reqnired, they may be hired on the gite. Cf course, consideration should
alsc be glven to the progr9551vo reduction of Japanese engineers whose tech-
nlcal servlces w111 be rendered in the progected areas by transmlttng the
. technical knowledge and skill possessed by these englneers to the Japanese
llmmlgrants or natlve people on the 51te.

9. Procurement and training of mechanical operators

of the proposed undertakings 1nvolved in the project, the work of
afforestatlon 1s almost entlrely mechanized. Consequently particular -con-
51derailon should be glven to the procurement of mechanical operators. For
thls purpose, 1t w111 be advisable to send technicel 1mm1grants froem Japan
as mechanlcal operaiors. In this case, a training period of about three
months w111 be requlred. It is also nesessary té contemplate training the

) natlve peqple and hlrlng them as mechqnmcal 0perators,
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10. Procurement of labor

Afforestation wnder the project alone will reguire at least one hundred
laborers at all times. The securc procurement of these workers relies a
great deal on the cooperation of the Parsguayan government. At the same
time consideration should be given bto the promotion of employment of those
Japanese immigrants who can offer manual labor.

For thé afforestation work, a contract system mey be contemplated.

In such case, 1t will he necessery to study the création of an ingti--
tubion to lend reguired machinery, egquipment and cther facilitics 4o con-
tractors. ’ _

;
11. Improvement of living onviromments

From the nature of the project, the living cmviromments of tho proposed
arcas must be expected to be under unzatisfactory conditiome. Conseyuently
too carcful considerations could herdly be given to the living accommddau
tions, hygieniq equipment including water supply and medical care, onterw
~tainment facilities, ete. For the people assigned to services not only in
the Yguazu ares as the projected work site, but also ab ASuncion, such fa-

cilities should be provided so tha£ they may pursue their duties in peace.
-12., Cleax understending of the Paraguayan govermment's setup tc accept the
yroject and requesf for-their cooperatién

Befors the project can e initiated; it is neéessary to clearly under-

gtand the Peraguaysn government's éetup'to accept the project and obtain
thei; firm-promiée to furnish required cécperation and assistance. The

-goﬁernment has already armovnced that they ere fully prepared for coopera-

‘ tiong‘and desire to‘settle concrete matters through diplomatic negotiation
with the.Japanese government.-

The main points to be considered first in this case may be itemized as
follows{

1). Effective operetion of a system for importation of foreign capitel
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2) Exempbion of land tax until lumbering starts on a full scale
3) Permission of:free importation of machinery and eguipment, chemi-
cels and other necesgary materials
4) Byemption of income tax until lumbering starts on a full scale
5) Unconditional permission of foreignlexohange remittance of invested
principal, interest and profit
6) Exclusions from the application of labor and othexr laws
7) Eequest'concerning assured supply of reqni:ed electric power and
substation location
8) Adoption of industrial power rate
9) Positive development of demand for forest products
13, Procurement of FParans pine seeds
At the present time the Brazilian government.forbids the export of
Parana pine seeds. Therefore, unless the export of these seeds to Pavaguay
is permitted, the proper execution of the present project would be impossi-
.ble. ‘Thus it is absolutely necessary for the Japenese government, along
with the Paraguayan goverhment, to negotiate with the Brazilian government
for the lifting of a ban on the export of these pine seeds. In this case,
it is also impértant to obtain the understanding of ILATTA, and FAO. Where
reqﬁired, it must also be contemplated to send competent persons to Erazil
to negotiate for the procurement of said seeds.
14. Development of market for firest products
If a merket for forest products is to be sought for in Paraguasy alone,
'-positive efforts should be made for the diffusion and instruétiqn of the
usge of neédle~1eaved trees with £full recognition of the fact thaet no supply
pf fhese trees has heretofore been available in the country,_ Also consider-~
ing fhai Paraguay alone will offer only a limited market for the forest
products over years to come, the possibility of their exports to Argentina

and Brazil should deserve close attention. To ensure further market
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development, however, effdrts should be made to obtain the-understanding
and cooperation of the related countries and LATTA.
15.- Coopération of related institutions on site

Unless the positive cooperation of the circles related to the Japanese
Emﬁassy and Japan Emigration Service on the site is. obtained in carrying
out the projeét, the attaimént of its object would be difficult. Therefore
perticular efforts should be directed to the acquisition of the full under-

standing of 211 the institutions and related circles on the site.
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