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The Hague, Netherlands
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Governor of Surinam
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Gentlemen:

I take pleasure in transmitting to you, as representa-
tives of the Netherlands and Surinam Governments, the
Report of the Mission to Surinam, which was organized
by the International Bank for . Reconstruction and Devel-
opment at the request of your two Governments.

Tt is the Bank’s hope that the impartial analysis con-
tained in the Report and the many recommendations ad-
vanced by the Mission will prove of value in the task now
in process of formulating a Ten Year Development Pro-
gram for Surinam. You will understand, of course, that,
since the Executive Directors and management of the
Bank have not had the opportunity to review the Mis-
sion’s recommendations in detail, they are transmitted
to you as the views of the Mission rather than as positive
recommendations of the Bank. We believe, however, that
the Mission’s Report lays the foundation of a sound pro-
gram for the further development of Surinam and, there-
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fore, that it is deserving of the most careful consideration
by the Netherlands and Surinam Governments.

The Bank will follow with interest the action taken
in connection with the Report. At any appropriate time
the Bank will be prepared to discuss with the Nether-
lands and Surinam CGovernments the program that
emerges from study of the Report and to consider how
the Bank can best help in the execution of that program.

It is my sincere hope that the Report may be of posi-
tive and lasting benefit to Surinam.

Sincerely yours,
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sponsibility ‘for the findings and recommendations con-
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joint product of the entire Mission and my colleagues
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behalf of the Mission, our gratitude for the wholehearted
cooperation which we received from the Governments of
the Netherlands and of Surinam in all phases of our
study. We could not have wished for a more cordial
atmosphere in which to work.

It is our sincere hope that our Report may prove of
value in furthering the economic development of Suri-
nam and in improving the standard of living of its

people.
Sincer ely yours,

Chief of Mission
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PREFACE

Tris 1s THE REPorT of a Mission to Surinam, organized
by the International Bank for Reconstruction and De-
velopment at the request of the Governments of the
Netherlands and of Surinam. The assignment of the
Mission, as agreed to by the two Governments and the
Bank, was to undertake an economic survey of Surinam
and, on the basis of that survey, to make suggestions
concerning the development plans being formulated by
the Surinam Planning Bureau.

Two members of the Mission (the agricultural and
forestry experts) were nominated by the Food and Agri-
culture Organization of the United Nations, which also
undertook to pay a portion of their salaries and ex-
penses; the other four members of the Mission are mem-
bers of the Bank’s regular staff. The Mission arrived
in Surinam on October 28, 1951, and the last members
left that country on November 28, 1951.

The Mission’s Report consists of two parts: the main
report, which contains the major findings and recommen-
dations of the Mission; and a series of Technical Ap-
pendices. The Technical Appendices cover the following
subjects: (1) Agriculture (including cattle, fisheries and
dairy products); (2) Forestry; (3) Industry, Mining
and Power (excluding the Brokopondo Project); (4) The
Brokopondo Project; (5) Transportation; and (6) Mar-
keting.

XI
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Recommendations for a Ten Year Development Program






INTRODUCTION

A. PURPOSE AND SCOPE OF THIS REPORT

Trrs Reeort is designed primarily to offer sugges-
tions which the Mission hopes may be of assistance in
the formulation of a Ten Year Development Program for
Surinam, now being prepared by the Surinam Planning
Bureau.! Chapters I and II of the Report contain a brief
description of the economic background against which
the present programming efforts must be viewed. The
remaining chapters set forth the Mission’s conclusions
and recommendations.

It is the Mission’s understanding that, after the pres-
ent Report has been received, a definite Ten Year Pro-
gram will be formulated and the International Bank may
be requested to help finance a part of that program. Dis-
cussion of such possible Bank financing is not within the
scope of this Report.

B. THE PRELIMINARY REPORT OF THE
PLANNING BUREAU

The starting point of the Mission’s investigations
was a preliminary report of the Surinam Planning Bu-
reau, submitted to the Bank in August, 1951, setting

1The Planning Bureau is an agency of the Surinam Government
established for the purpose of formulating proposals for a develop-
ment program; it is financed by a grant from the Prosperity Fund.
The Prosperity Fund is an organization established by the Netherlands
Government to promote the economic and social development of Suri-
nam; it has been financed by a grant of 40 million Duteh guilders from
the Netherlands Government, payable in annual installments of Df. 8
million during the years 1947 to 1951, inclusive.

XXIII



forth a provisional list of projects to be inctuded within
the Ten Year Program. At the time of the Mission’s
visit to Surinam in October-November, 1951, this pro-
visional program was still in a very fluid state. Some
of the projects included within the program were firm,
in the sense that a definite decision had been made to
proceed with them on the basis of preliminary work
already accomplished. Many other projects, on the other
hand, had not yet been worked out in detail and remained
subject to substantial modification or even abandonment.
In a number of instances, too, the ultimate size of a par-
ticular project. to be carried out during the ten-year
period of the program was wisely left undetermined,
pending the results of experimental work on a pilot
project basis. :

Since active work on formulation of the provisional
program commenced only in May, 1951, the flexibility of
the program at the time of the Mission’s visit was not
only understandable but inherently desirable. A number
of changes had been made in the program between the
time of its original submission to the Bank in August
and the time of the Mission’s arrival in Surinam; a num-
ber of additional changes were made, frequently in con-
sultation with members of the Mission, during the period
of the Mission’s field work.

The Mission believes that it would be of little value
to go back at this stage to the provisional program as
originally formulated and submitted to the Bank or to
confine the recommendations in the Report to comments
on that program. We believe that work on the definitive
Ten Year Program is likely to be facilitated more if,
instead of commenting on the projects as outlined in the
original program, we base our recommendations on the
plans of the Surinam Government as presented to the
Mission, and as developed in consultation with the Mis-
sion, during our stay in the country. Accordingly, we
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have used these plans as the basis of the recommended
public investraent program presented in Chapter III of
this Report; in those instances where the recommended
program deviates in any substantial way from the pres-
ent plans of the Government, as we understand them, the
reasons for the proposed change are given.

C. THE BROKOPONDO PROJECT

One major project included in the provisional pro-
gram—a proposal to erect hydroelectric generating fa-
cilities at Brokopondo on the Surinam River in order to
provide power for the production of aluminum ingot
from Surinara bauxite—is excluded from consideration
in our Report, although it is discussed in Technical Ap-
pendix 4. As indicated in the Technical Appendix, there
appears to be no technical reason why power cannot be
produced at Brokopondo at a cost enabling it to be sold
at a low enough rate to permit the economical production
of aluminum. The economic justification of the project,
however, depends entirely on whether an agreement can
be reached with an aluminum producing company for the
company to erect aluminum producing facilities in Suri-
nam and to purchase, pursuant to a firm long-term con-
traet, most, if not all, of the power to be generated at
Brokopondo. The conclusion of such an agreement is
certainly possible; whether it will in fact occur, however,
depends primarily on a business judgment by potential
aluminum producers which the Mission has no basis for
predicting.

The Mission believes that examination of the feasi-
bility of the Brokopondo project should be pushed for-
ward vigorously. To this end, we suggest in the Tech-
nical Appendix that the Netherlands and Surinam Gov-
ernments, afier having determined their respective in-
terests in the project, jointly designate a single indi-
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vidual or agency as in charge of the project on their be-
half, and furnish that individual or agency, as necessary,
with experienced technical, financial and legal advisers.
We make this suggestion in the belief that the appro-
priate next step in the attempt to translate the Broko-
pondo project from an idea into a reality is for a repre-
sentative of the two Governments interested in the proj-
ect to explore its business aspects thoroughly with the
potential aluminum producing companies.

Because the Brokopondo project is still uncertain to
materialize, because it is a project which, to secure financ-
ing, will necessarily have to be fully self-liquidating in
character, and because, at best, it is not likely to come
into operation for several years, we believe that it should
not at this stage be considered as an integral part of
Surinam’s general development program. It is for this
reason that we do not include the project in our recom-
mended Ten Year Program or make further reference
to it in this Report. Obviously, if the project materi-
alizes, some changes will be necessary in the Ten Year
Program, particularly to take account of the labor which
will be required for the construction of the power and
aluminum producing facilities and of the additional in-
come which will be generated when the facilities come
into operation.
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CHAPTER 1

BASIC FEATURES OF THE
SURINAM ECONOMY

A. GEOGRAPHICAL FEATURES

URINAM, located on the north shore of South Amer-
S ica between British Guiana and French Guiana,
covers an area of some 142,882 sq. kilometers
(55,155 sq. miles). The whole country is within the trop-
ics, extending roughly from the second parallel to the
sixth parallel north of the equator.

Although Surinam is about five times the size of the
Netherlands in area, it has a population of little more
than 200,000 people, equivalent to about 2% of the popu-
lation of the Netherlands. Most of the population is con-
centrated within a narrow strip extending along the coast
of the Atlantic Ocean. This coastal strip consists pri-
marily of low lands, traversed by many large rivers,
some of which flow from south to north and some from
east to west. Apart from the coastal concentration at
Coronie, most of the centers of population and areas un-
der cultivation are situated along the lower reaches of
the rivers.

Inland from the populated coastal strip, the country
is covered by forest interspersed with savannahs; it is
for the most part unexplored. This inland country slopes
gradually upwards towards the Brazilian border; in the
southern part of the country there are mountain ranges
varying in height from 500 to 1200 meters. The sparse
population of the interior consists of a few thousand

1



2 SURINAM

Bush Negroes (descendants of African slaves) and some
Indians. Apart from some lumbering and gold mining
operations, the interior areas contribute nothing at the
present time to the economic life of Surinam. Except for
the extension of logging operations, it seems unlikely
that this situation will change for many years, until after
the large areas near the coast which still remain unex-
ploited have been brought under development.

Since Surinam is not located on any of the main inter-
national shipping routes and has only a small volume of
foreign trade (except for bauxite), the country has not
enjoyed the indirect benefits which flow from an active
international commerce. In recent years, international
air services have been established with direct connections
1o Europe, North America and Brazil, as well as to vari-
ous Caribbean points; the air services, by providing clos-
er and quicker communications between Surinam and the
outside world, have been, and should in the future in-
creasingly be, a stimulant to economic activity within
the country.

Internal communications are greatly facilitated by
the outstanding river system, which permits cheap in-
land water transport for the movement of practically all
goods within the country. The major rivers, several of
which are interconnected by natural or artificial canals,
are deep and broad enough to be navigable for ocean-
going freighters and ore-carriers, although their pay-
loads are limited by sandbars across the mouths of the
rivers. The rivers remain generally navigable through-
out the coastal areas. Where the land slopes upwards,
roughly 60 to 120 kilometers from the coast, a series of
rapids makes further navigation inland impossible for
anything but small craft.

The inland waterway system is supplemented by a
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few reasonably good main roads, totalling about 400 km.
inlefigth: The principal highways are the roads from
Paramaribo to Coronie (approximately 140 km. long)
and from Paramaribo to the Zanderij airfield (approxi-
mately 50 km. long). In addition, there is an old, poorly
equipped railroad running from Paramaribo south along
the Surinam River to the fringes of the inland area.

B. THE PEOPLE

The population is a heterogeneous mixture of many
different racial groups. The composition of the popula-
tion in 1950 is shown in the following table.

TABLE I

PoruraTioN ComposiTioN—1950

Percent
(excluding Bush
Number Negroes and Indians)

Creoles ... 82,408 421
Hindustani . 66,829 341
Indonesians ... 38,165 195
Chinese .. 2849 1.5
Other (Dutch
principally) ... 5,390 2.8
195,641 100.0
Bush Negroes ... +22000
Indians =+ 3,700

The reasons for the mixed nature of the population
are historieal. When Surinam was first settled in 1650,
the settlers found a land abundant in promises but devoid
of populaticn. During the ensuing two centuries, there-
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fore, Dutch plantation owners brought a large number of
slave laborers into the country, about 315,000 in all. Be-
cause of poor health and working conditions, the death
rate among the slaves was very high and only about
31,000 remained when slavery was abolished in 1863. As
late as 1900, the total population of the country was less
than 70,000. After the abolition of slavery, the plantation
owners sought to secure labor by contracting for workers
from India and Indonesia; more than 30,000 immigrants
were brought in from each of these countries. However,
most of the immigrants have abandoned the plantations
and have settled on small farms. The three major racial
groups — Creoles, Hindustanis and Indonesians — keep
their own identities to a very large extent; there is not
much intermarriage and they tend to confine their social
activities to members of their own group. There is, hap-
pily, no racial discord; all the groups live harmoniously
side by side.

Health standards are remarkably high compared to
those in most underdeveloped areas. The literacy rate is
also high (about 70%), primarily as a result of the intro-
duction in 1876 of compulsory education for children be-
tween the ages of seven and twelve.

The population (excluding Bush Negroes and Indians,
as to whom no reliable statistics are available) has grown
rapidly since 1900 and continues to grow at an increasing
pace. The average birth rate is now estimated at about
3.6%, while the death rate is estimated at about 1.3%.!
The population, in other words, is growing at the rate of
2.3% per year; by the end of the Ten Year Program in
mid-1962, it is estimated that the population will have

INot all groups grow equally fast. Hindustanis lead the Creoles in
growth. The death rate of the Indonesians is relatively high.
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grown to about 260,000 people, or by about 33% over
1950, not allowing for possible immigration.?

A large part of the population lives in Paramaribo,
the capital of Surinam and the only town of any real size
in the country. In 1950, the population of Paramaribo
was estimated to be 80,000, or 41% of the total. Most of
the dwellers in the town are Creoles (perhaps 70% of the
total), iuropeans and Chinese. There are very few Cre-
oles engaged in agriculture, except in Coronie. Most
agricnltural activities are carried on by the Hindustani
and Indonesians.

The active labor force in 1950 (excluding Bush Ne-
groes and Indians) may be classified roughly as follows:

Agriculture ......... ... ....... 35,000-40,000
Industry, trade and government. 15,000-20,000
Mining .......... e 3,000

The number of skilled and semi-skilled workers included
in the labor force is low. There are perhaps 3,000—
5,000 workers unemployed or underemployed in Para-
maribo. Most of the agricultural labor can be fairly de-
seribed as underemployed.

C. PRODUCTIVE RESOURCES

Surinam has three principal productive resources—
agricultural land, tropical forests and mineral deposits
(primarily bauxite). Each deserves brief description:

2The distribution of the anticipated additional population is, of
course, impossible to forecast. However, based on experience in other
countries, and on the character of Surinam’s development plans, it
seems likely that the population of Paramaribo and of the distriet
towns and villages will increase proportionately more than the re-
mainder of the population. For purposes of the program recommended
in Chapter IIT, we have assumed that the population of Paramaribo
will inerease by 409, or 32,000 people, by mid-1962.
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(1) The Land. Surinam’s agricultural potentialities
are substantial. In the coastal strip there are large areas
of soils of high fertility; the rainfall is good and well
distributed ; there is no serious hurricane threat and seri-
ous dry spells are uncommon. As a result of these fa-
vorable soil and elimatic conditions, the land under cul-
tivation in the coastal area has proved, over the years,
to be extraordinarily productive. Almost all types of
tropical products have been produced: sugar, coffee, ca-
cao, citrus, bananas, coconuts, oil seeds, rice, soya,
groundnuts, root crops and vegetables.

Practically all of this agricultural production has
come from the rich clay soils of the so-called ‘‘young
coastal plain.”” To secure production from these soils,
substantial capital investment has been necessary for
drainage, irrigation and clearing. Much of the arable
land in the young coastal plain has had to be empoldered;
some of these polders, particularly those formerly used
as plantations, have fallen into disuse and need to be re-
claimed before the land can again be effectively used. In
other sections of the young coastal plain, the extension
of agricultural production depends primarily on the con-
struction of new polders.

Experiments are now in progress to determine
whether it is technically and economically feasible to
open up to cultivation a whole new area, comprising per-
haps a million and a half hectares, lying just south of the
voung coastal plain and known as the ‘‘old coastal plain.”’
Because the level is slightly higher in this area, empol-
dering is not in general required there and consequently
the investment to clear new lands and provide them with
drainage is much less than in the young coastal plain; on
the other hand, because the soils are sandier, the use of
fertilizers is necessary and special care must be taken to
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preserve the organic matter in the top layer of the soil.
If the experiments on the old coastal plain prove success-
ful, they may greatly affect the future course of agricul-
tural development in Surinam.

For reasons discussed at some length in Chapter II,
the agricultural area presently under cultivation com-
prises only 30,000 hectares, which amounts to a little
more than 1% of the cultivable land and only a fraction
of the area under crop 200 years ago. The value of total
agricultural production in the country in 1950 (including
cattle and fish) is estimated at Sf. 21 million, of which
Sf. 3.3 million was exported. Intensive efforts are now
under way to expand and improve the cultivated area.

(2) The Forests. Surinam’s forest resources are also
substantial. Of the six million hectares of land north of
Latitude 4 which have been the subject of an aerial sur-
vey and which are accessible without excessive difficulty,
75% is covered with timber of many tropical species. The
cight million hectares south of Latitude 4 are similarly
forested. The allowable annual cut for the northern area
alone has been estimated at two million cubic meters,
while the cut in 1950 was only 130,000 cubic meters.

The forests of commercial importance are of two
broad types, swamp and dry land. In the swamp forests
are found a number of hardwoods, among them Baboen
(Banak) and Possentrie' (Possumwood), both valuable
for plywood, and Krappa (Andiroba), the Surinam ma-
hogany and leading lumber wood. The dry land forests
contain a wide variety of tropical woods ranging from
the hard toredo-resistant Basra Locus (Angelique) and
Manbarklak, to relatively soft cedar and Simaruba (Bit-
terwood).

Cutting is carried out in the narrow fringe along the
navigable rivers by 120 concession holders exploiting 1.25
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million hectares, and by Bush Negroes who have cutting
rights outside of the concession areas and above the rap-
ids. About 60% of all logs are cut in concessions.
Whether working for concession holders or on their own
account, about 3,500 to 4,500 Bush Negroes, using very
primitive hand-logging methods, produce 75% of all the
logs. Only 25% of the production is mechanized. There
are substantial possibilities for increasing and improv-
ing production through the use of additional logging
equipment.

Most of the logs are transported by water to Para-
maribo, where there are 16 sawmills and a new and
highly efficient plywood factory. The total value of tim-
ber and plywood production in 1950 is estimated at about
Sf. 4 million, of which export products.accounted for ap-
proximately Sf. 2.5 million ; exports of plywood amounted
to over 70% of the total. Given a greater and steadier
flow of logs from modernized logging operations, there
appear to be substantial possibilities for expansion of
the existing wood produets industries and for the crea-
tion of some new ones, particularly the production of
hardboard.

In past years, balata tapping was another important
industry, but it is now in decline. The value of balata
exports, which reached Sf. 1 million in 1929, dropped to
around Sf. 550,000 by 1950.

(3) Mineral Resources. Surinam’s bauxite deposits
are among the best in the world. The grade of ore is high;
in the case of the major deposits there is little overbur-
den; and the deposits are located so close to navigable
rivers that the ore is loaded onto sea-going vessels at or
near the mine sites. Proven reserves of high quality
bauxite which may be economically mined and shipped
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have been estimated at 50 million tons. There are addi-
tional known deposits of bauxite which have not been
proven because of their inaccessible location and there
may well be other deposits in areas not yet fully ex-
plored.

Bauxite mining, which is carried on by the Surinam
Bauxite Company (a subsidiary of Alecoa Mining Com-
pany), and by the Billiton Mining Company, a large
Dutch concern, is a relatively new industry. Before 1938
exports of bauxite never reached 400,000 tons; the strik-
ing increases since that time are shown in Table 1I.

TABLE II
Bauxrre Exports, 1938—1950

_ Value

Year Quantity — (ypiion Surinam
(1000 Tons) Guilders)
1938 ____ 378 3.83
1939 _ . 504 5.29
1940 615 6.35
1941 1,094 10:20
1942 1,228 10.40
1943 1,663 12.30
1944 664 4.90
1945 690 5.60
1946 853 8.50
1947 1,798 17.80
1948 2,166 - 21.90
1949 ___ 2,129 25.40
1950 2,084 25.60

At the time of the Mission’s visit, 1951 exports were
estimated at 2.6 million tons. Exports in 1952 are likely
to exceed three million tons; in 1953 and the years imme-
diately following, they are not likely to be lower than
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three million tons and may substantially exceed that
figure.

The importance of bauxite mining to the Surinam
economy is shown by the following facts: In 1950, bauxite
exports constituted 80% of total exports, the value of
bauxite production eonstituted 19% of the value of all
production, and government revenues derived from
bauxite mining and transportation amounted to about
32% of total budgetary receipts. About 3,000 workers are
engaged in bauxite production; their wages, in 1950,
amounted to about 10% of the total wage bill of the coun-
try. Also, in 1950, the bauxite mining companies trans-
ferred profits abroad to the extent of Sf. 5 million; at the
same time they financed a substantial expansion of capac-
ity largely, and perhaps entirely, through the reinvest-
ment of earnings.

Mining activities in addition to bauxite are not sub-
stantial. Considerable capital was at one time invested
in the production of gold but, after a brief boom at the
end of the 19th century, gold production declined rapidly.
In 1950 the total value of all gold mined was about Sf.
300,000. Surface investigations by mining engineers in-
dicate that there are also some deposits of diamonds,
copper, cobalt, platinum, quartz, low grade iron ore and
perhaps other minerals. Whether any such deposits are
commercially exploitable, however, remains wundeter-
mined. So far as the Mission is aware, no substantial
mining concessions have yet been granted for any min-
erals other than bauxite and gold.

Although Surinam has no coal or petroleum resources
for fuel, it does have large reserves of timber suitable for
making charcoal and also substantial hydroelectric power
potentialities (see Technical Appendix 4).

It should be noted that, in the case of all three of
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Surinam’s principal productive resources, substantial
capital investment is necessary for profitable exploita-
tion. '

D. INDUSTRIAL AND PUBLIC UTILITY
FACILITIES

Because of the small size of the local market, the in-
dustrial development of the country has necessarily been
confined either to small factories producing for domestie
consumption or to industries producing primarily for ex-
port. In view of Surinam’s few natural resources, export
industries have, to date, been limited almost exclusively
to the processing of forest and agricultural products.

The wood products industry is the largest in Surinam.
It consists of a modern, efficient plywood factory, em-
ploying about 700-750 workers, whose 1951 production is
estimated at 10,900 cubic meters; 25 sawmills (16 in the
vicinity of Paramaribo) ; and about 20 small planing and
millwork plants.

The major activity in the field of agricultural process-
ing is rice milling. At the time of the Mission’s visit, an

“oil extraction plant was under construction, designed to
extract oil from copra. This plant will have capacity to
process eight million coconuts per year.

- Articles manufactured for domestic consumption in-
clude bricks, cigarettes, matches, rum, sugar, soft drinks,
cattle feed and some wearing apparel and shoes. A brew-
ery is to be constructed. Except for the gold- and silver-
smiths, handicrafts are practically nonexistent.

The only clectric power facilities of any real impor-
‘tance are in Paramaribo, Moengo and Paranam. The
Paramaribo facilities are owned by a private Duteh com-
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pany, which also owns the gas works. The load at Para-
maribo has reached a peak of about 5,000 kw. and is
increasing at the rather high rate of about 15% per year.
If the rate of increase continues, as may fairly be ex-
pected, additional generating facilities will be needed
within three years.

The mining communities at Moengo and Paranam are
served by electric facilities owned by the Surinam Bauxite
Company and by the Billiton Mining Company. Facili-
ties elsewhere are confined to small generating units pro-
viding power to a very limited market. The generators
in all the plants are driven by diesel engines operating
with fuel imported from Trinidad.

The gas plant in Paramaribo is abhout 40 years old
and makes gas for domestic use from imported coal. The
plant is rather small, making about 1.5 million cubic me-
ters per year. Production costs are high, primarily be-
cause of obsolescence. The market for gas has heen
almost constant during the past three years and will
probably diminish in the future unless steps are taken to
reduce costs through modernization.

It is anticipated that whatever expansion of electrie
facilities or of the gas plant may prove necessary will be
financed out of revenues or through private sources.

E. POLITICAL RELATIONSHIP WITH THE
NETHERLANDS

Surinam is a part of the Kingdom of the Netherlands.
Although the Queen of the Netherlands appoints the Gov-
ernor of Surinam, who serves as head of the Government,
the country has its own parliament, Minister-President,
and cabinet.
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Surinam has enjoyed virtual political antonomy in
domestic affairs since early 1950. It has its own monetary
and exchange control system, central bank and foreign
exchange reserves. Through a monetary agreement with
the Netherlands, it is linked to the IEuropean Payments
Union. The Netherlands Government retains responsi-
bility, in consultation with the Government of Surinam,
for conducting the foreign affairs and maintaining the
defense of the country.

The present political structure is provisional. Its final
status will be the subject of a round-table conference
scheduled to be held in The Hague in the spring of 1952.



CHAPTER I1

ECONOMIC HISTORY AND
PRESENT ECONOMIC SITUATION

A. ECONOMIC HISTORY

vriNAM’s present-day development problems can be
S properly understood only when viewed in the per-
spective of Surinam’s past economie history. That
history can be divided into two quite distinet phases:
first, the prosperous plantation period, extending from
the first permanent settlement of the country in 1650 to
roughly 1863, when the slaves were liberated ; and second,
the period from roughly 1863 to the last decade, a period
which saw the decline of the plantations without the
emergence of other economic activities of comparable
importanece.

During the first of these two periods, Surinam was a
plantation colony producing for the Kuropean market
and dependent entirely on slave labor. The plantations
were very prosperous for their owners and the colony
was a major source of income to Holland. The value of
exports consistently exceeded the value of imports by
30% or more. In 1820 there were no less than 416 planta-
tions in Surinam, classified as follows: coffee, 176; su-
gar, 122; cotton, 72; and mixed, 46.

With the abolition of slavery in 1863, plantation agri-
culture entered upon a period of progressive decline. A
number of factors contributed to the retrogression. It
became difficult to keep the liberated slaves, and after
them the Hindustani and Indonesian eontract laborers,

14
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on the plantations; many of them preferred to engage in
small farming operations on their own. Such labor as
could be attracted to the plantations had to be provided
with better working conditions and higher wages. In con-
trast, when the Suez Canal was opened in 1869, Turo-
pean entrepreneurs. gained direct access to the Iast,
where cheap labor was available in great quantities. The
Surinam plantation owners found it virtually impossible
to compete with the new Kast Indian estates. Not only
were wage rates about 50% higher in Surinam but also,
becaunse of the great volume of shipping which developed
between Europe and the Fast Indies, in contrast to that
between Furope and Surinam, freight rates for Surinam
producers became more and more disadvantageous.
Capital requirements also hecame increasingly difficult to
meet as Surinam profits declined and East Indian invest-
ments grew more profitable. Finally, Surinam suffered a
series of disastrous plant diseases which several times
wiped out entire crops. As a result of all these factors,
most of the plantations were gradually abandoned.
During the period since 1900, a general shift has oc-
curred from plantation agriculture towards small-scale
farming in the form of the cultivation of small strips of
land, each farmed by the individual owner, or tenant, and
his family. These small farms have encountered some of
the troubles of the plantations, particularly poor drain-
age, marketing - difficulties, and a persistent shortage of
capital and credit. On the other hand, the small farmer
has in many respects been in a stronger position than the
plantation owner, in that he has had no labor problems,
he grows his own food and, since he sells part of it to
neighboring communities, he is not entirely dependent on
exports, While in 1900, 90% of all agricultural products
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were grown on plantations and 10% on small farms, these
proportions were completely reversed by 1950.

Although some other economic activities developed
during this period, none of them, until recently, assumed
major importance. The gold mining boom at the turn of
the century was not of long duration. For a time, there
was substantial production of balata, but this also dwin-
dled quickly. Bauxite production commenced in 1922 and
grew gradually in importance up to the outbreak of
‘World War IT; since 1940 it has played an increasingly
dominant role in the economy. The production of timber
and wood products has also become of ' substantial impor-
tance recently.

It has already been pointed out that, during the pe-
riod of plantation prosperity before 1863, Surinam had a
consistently large trade surplus. This situation changed
markedly after 1863; ever since that time Surinam has
had trade deficits which have come to assume substantial
proportions. Moreover, because government expenditures
for educational, medical and other social services were
maintained and even increased despite the low level of
production, the budget was constantly in deficit; during
the period from 1931 to 1940, for example, government
expenditures exceeded revenues by an average of 40%.
These budgetary deficits were covered by contributions
by the Netherlands Government, which also served to
cover the major part of the trade deficits.

B. CURRENT ECONOMIC SITUATION

1. RecexT DEVELOPMENTS

Several new factors have come into operation within
the last decade, and particularly within the past few



ECONOMIC HISTORY AND PRESENT ECONOMIC SITUATION 17

years, which have substantially changed the Surinam
picture. As a result of these factors, Surinam is cmerg-
ing from its long period of economic stagnation, and, in
the opinion of the Mission, the development efforts now
being made are likely to meet with considerably more
success than those previously undertaken.

First, there has been a substantial improvement in
the Government’s revenues, and in the country’s balance
of payments position, as a consequence primarily of
greatly increased bauxite produection, and to a much
lesser extent of increased production of rice and wood
products. Second, there has been an increased inflow of
capital investment, in part of public capital from the
Netherlands made available for Surinam’s development
through the Prosperity Fund,! in part of private capital
invested in a number of different productive enterprises.
Third, and not least important, there has been available
to Surinam, since the independence of Indonesia, an in-
creased number of competent Dutch technicians of vari-
ous kinds, most of them with long years of tropical ex-
perience in the East.

The spectacular rise in bauxite production and ex-
ports has already been noted. This rise seems likely to
continue at least until 1953, and there is no reason to be-
lieve that the anticipated 1953 level of exports will de-
cline in the years immediately following; the rise may in
fact continue. A substantial amount of foreign capital
has also been invested in forest exploitation and in the
wood products industries and, in the opinion of the Mis-
sion, additional investment in this sector may reasonably
be anticipated since export prospects, especially for ply-

1See footnote, page XIX.
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wood and hardwoods, appear promising.? Agricultural
production has also been stimulated by capital investment
in the construction- of new polders and in the improve-
ment of drainage and irrigation on old agricultural lands.
Projects already underway and in preparation should ac-
celerate this development.?

2. BUDGRETARY SITUATION

The improvement in the budgetary situation in the
last few years resulting primarily from the improvement
in output is indicated in Table ITI, which shows the Gov-
ernment’s revenues, current expenditures and extraordi-
nary expenditures (mostly capital investment) for the
years 1942 to 1950, inclusive.

The excess of extraordinary expenditures over budg-
etary surpluses during the period 1946-1950, about Sf.
1.85 million, was partially met by drawings on deposits
with the government-owned Postal Savings Bank, which

2The Mission believes that as much as double the present plywood
production could be marketed abroad. Particularly in the United States,
there is strong interest in tropical hardwoods, and the U. S. defense
programs are taking large quantities of lumber. Cuba, the Netherlands,
and the Netherlands Antilles would also seem to be natural markets
for Surinam hardwoods, although at present Surinam is supplying only
a small percentage of their requirements. The durable Surinam woods
ought also to be able to compete in the world market for railway sleep-
_ers, which are in steady demand in countries with little or no timber
resources of their own. Less profitable than other timber produets, but
desirable from the standpoint of utilizing more species in the mixed
tropical forests, would be the production of box, case, and crating
material from light softwoods.

3The Prosperity Fund, financed by the Netherlands Government, de-
serves much of the credit for the recent improvements in agrieulture.
From 1947 to the middle of 1951, the Prosperity Fund spent Sf. 12.5
million for development purposes, a large part of which was devoted to
soil improvement, irrigation, drainage, agricultural eredit and other
agricultural improvements.
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TABLE III
BUDGETARY SITUATION, 1942 THROUGH 1950

(Million Surinam Guilders)

1942 1943 1944 1945 1946 1947 1948 1949 1950

Current Revenues .... 10.96 16.88 13.03 11.45 12.58 16.74 21.44 27.00 20.83
Current Expenditures 10.85 16.95 13.11 11.53 11.06 16.03 17.17 21.90 24.45

Balance ... +0.11—0.07—0.08—0.084+1.5240.714-4.2745.1042.38
Extraordinary
Expenditures ... n.a. na. na. na. 146 200 218 448 5.71

increased Sf. 1.07 million from the end of 1946 to the end
of 1950, and by an emission of notes of about Sf. 0.13
million. The balance did not have to be covered because
budgeted expenditures only became actual after a lag
which enabled the Government to draw upon revenues of
later years.

It should be noted that, in addition to the expendi-
tures of the Government of Surinam reflected in Table
ITI, other expenditures in the public sector were financed
by the Prosperity Fund in 1947 and following years in an
amount averaging about Sf. 3.5 million per year. More-
over, military expenditures, in an amount averaging Sf.
2.2 million per year, were defrayed by the Netherlands
Government.

3. Baraxce oF PAYyMENTS

Up through 1950, the balance of payments remained
in deficit, as shown in Table IV. In 1950, trade receipts
amounted to Sf. 31.4 million and total current receipts
amounted to Sf. 35.1 million. Imports, on'the other hand,
amounted to Sf. 39.3 million and total current payments
to Sf. 49.4 million. The current deficit of Sf. 14.3 million
(of which perhaps Sf. 3 million represented abnormal
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inventory accumulations due to the Korean war) was
covered by contributions of the Netherlands Government
to the Prosperity Fund, payments of the Netherlands
Government for military expenses in Surinam, some pri-
vate capital inflow and increases in the liabilities of Suri-
nam in a bilateral account with the Netherlands.*
Despite the continuance of a current deficit, changes
in the composition of trade indicate that the balance of

TABLE 1V
BavaxcE oF PaymeENTs, 1947 THROUGH 1950

{Million Surinam Guilders)

1947 1948 1949 1950

Receints oo - 261 345 41.6 35.1
Exports e 24.6 30.3 341 314
Invisibles e -~ 15 4.2 7.5 3.7

Payments .. ... 352 443 48.0 434
Imports . 310 36.2 36.1 39.2
(Of which capital

200ds) oo DL 07 (116)  (12.8)
Invisibles oo . 1.2 15 3.7 3.2
Bauxite Profits ....... 24 5.1 6.7 54
Other Business Profits 0.6 12 1.0 0.6
Private Transfers . n.a. 0.3 0.5 1.0
Current Bolance ... —9.1 —9.38 —6.4 —14.3

payments situation is in the process of improving. The
share of foodstuffs and other consumer goods in the total
value of imports declined from 77% in 1929 to 56% in
1950; at the same time, the share of capital goods in-

4This account, which was ereated in 1949, was to be cleared regu-
larly by trausfers of gold and dollars. Since its creation the liabilities
of Surinam have increased considerably and no elearing has been
effected. The Mission was informed that the final settiement of balances
now outstanding is soon to be diseussed by the two Governmients.
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creased substantially. The expansion of productive fa-
cilities made possible by the additional imports of capital
goods should permit increasingly higher output levels in
the future. As indicated by Table IV, current deficits in
recent years have been roughly equivalent to the value
of capital goods imports. On the export side, a shift is
noticeable from agricultural, labor-intensive exports,
which represented more than 60% of the total in 1929,
towards bauxite exports, which now account for 75% of
trade Teceipts.

Over 80% of all Surinam exports go to the United
States; 40% of imports come from the EPU area, pri-
marily from the Netherlands.® Surinam is thus a dollar
earner, while accumulating liabilities in Netherlands
guilders.

4. Moxey SuppPLY

Money supply increased more than nine times from
1940 to 1944. From Sf. 2 million at the end of 1939 it
rose to Sf. 18.8 million by the end of 1943. It has since
remained roughly at that level. Such fluctuations as have
occurred are accounted for by periodic withdrawals
and deposits by the mining companies. Money supply by
‘the end of 1950 was Sf. 17.1 million.®

Legal reserve requirements, which are required to be
held in gold or bullion, are 30% of the demand deposits
and the notes held or issued by the Surinamsche Bank.
For several years past, reserves have exceeded legal re-
quirements; at the present time they are about 50% of
the money supply.

8Tt should be noted that this direction of trade is encouraged by the
import licensing: system, under which only trade with the dollar area is
restricted.

63f. 11.0 million in notes, and Sf. 6.1 million in demand deposits,
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5. NaTroNAnL AccounTts

The improvement which has taken place in Surinam’s
economic situation as a result of recent developments is
indicated by Tables V and VI, showing (a) the probable
behavior of the national accounts in 1938 and in 1947
through 1950, and (b) a more detailed breakdown for

TABLE V
PropaBLE BEHAVIOR OF NATIONAL AccounNTs, 1938 AnD 1947-1950

(Million Surinam Guilders)
1938 1947 1948 1949 1950

Net National Income (factor cost)®* 24.4 59.8 68.3 751 729

‘Indirect Taxes 3.7 134 156 184 194
Depreciation 06 25 28 34 4.0
Gross National Produet ... __ 28.7 T75.7 86.7 96.9 96.3
Net Imports 39 91 98 64 143
Total Available Resources ... 32.6 84.8 96.5 103.3 110.6
Consumers’ Expenditores 239 591 625 61.6 63.6
Government Purchases of Current

Goods and Services ... 56 161 174 220 241
Gross Capital Formation..........__ 31 96 166 197 229
Gross Expenditures ... 32.6 848 96.5 103.3 110.6

*In the presentation in Table V, Net National Income (factor cost)
includes income accruing to residents plus reinvested earnings of for-
eign owned corporations (about Sf. 3.5 to 4.5 million in 1950).

1950. The information available for the construction of
the national accounts is neither complete nor entirely re-
liable; the tables should, therefore, be regarded simply
as indicative of probable trends and orders of magnitude.

The volume of gross output probably increased by
85% from 1938 to 1950. This was accompanied by an in-
crease of population of 30%. Per capita gross real income
therefore probably increased by 40% in this period, to at-
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tain the high level of about Sf. 500, or US$ 265, in 1950.
The consumption level is also high relative to most un-
derdeveloped countries, and the rate of gross investment
(estimated at Sf. 22.9 million in 1950, only slightly less
than 24% of gross production) appears more than suffi-

TABLE VI
DEeTAILED BREAKDOWN OF NATIONAL ACCOUNTS FOR 1950

(Million Surinam Guilders)

Income Expendi-
tures  Savings
Personal Income ...uiiennnne 63.7 Personal Expenditure on
Consumer Goods and
Services .ioniiiiiiiinnn €63.6 + 0.1
Undistributed Corporate A Gross Private Domestic
Income 8.5 Investment .. 13.2 — 4.7
Depreciation ... 4.0 Mines 7.6
Reinvested Larnings Increase in Inventories 3.0%
Mines 2.7 (13 177 OO 2.6
Private ... 1.8
Government Revenues .......... 24.1 Gorvernment  Exenditure
on (foods and Servicrs 33.8 - 9.7
Direct Taxes 7.4 Salaries . .o 131
Indirect Taxes 11.0 Goods . .. 11,0
Other Revenued .... 8.4 New W -
(Minus pension pa 8 tenance . 9.7
and capital contribu-
tHONS) i -2.7
Domeslic  Gross  Nationol
Product at Market Prices 96.3%*
Net Imports ..cueovereerveroninas 14.3 +14.3
Total Awvailable Resources.... 110.6 Total Gross Expenditure
at Market Prices........ 110.6 ]

*This increase in inventorics was abnormally large due to the Ko-
rean war; most of it should he regarded as an exceptional and non-
recurrent factor,

**Includes reinvested earnings of foreign-owned corporations.

cient to maintain'this level, given a continuation of the
present rate of population growth.

Nonetheless, serious problems remain. Present levels
of consumption and investment have been made possible
only because of the financial assistance which Surinam
has been receiving from the Netherlands in the form of
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disbursements by the Prosperity Fund and the accumu-
lation of liabilities in the bilateral account already men-
tioned, which have served both to cover the balance of
payments deficit and to finance a substantial part of the
capital expenditures in the public sector. For Surinam to
become independent of such assistance in the future,
while still maintaining its present consumption and in-
vestment levels, will require a considerable increase in
both production and exports.

Personal savings available to finance an increase in
production are very limited as shown by the national ac-
counts’” and by data on the movements of savings de-
posits. This may be due in part to the peculiar social and
ethnic structure of Surinam. Most Indonesians earn so
little that they probably cannot save at all. Creoles of
the low income group tend to spend the whole of their
earnings in the support of their families and unemployed
friends. The Hindustani seem to be the steadiest source
of personal savings. Much of the investment hot financed
out of the net inflow of foreign capital seems to have been
met by the plowing back of profits by local or foreign-
owned enterprises. Surinam will not have a firm founda-
tion to build for the future until personal savings and
reinvested earnings are increased to the point where they
can finance the major part of the country’s investment
requirements.

6. TrE Lasor ProBLEM

The wage and salary level in Surinam is relatively
high compared with most other underdeveloped coun-

"The low level of savings for 1950 shown in Table VI (Sf. 100,000)
may be due in part to inaccuracies in the statistical data, in part to the
fact that unusually large purchases were made in that year as a result
of fears that the Korean war would cause shortages.
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tries.® To a large extent this appears to be due to the
effect upon the general level of compensation for indus-
trial and construction workers of the high wages paid by
the bauxite mines and by the Government. In the case of
agriculture, the wage rates for labor are similarly af-
fected by the income level of the small farm owners.

In the urban and mining districts, the high wages paid
by the Government and mines provide a limited group
with incomes high enough to enable them to support a
number of unemployed and underemployed dependents.
This support is given readily, because of a strong tradi-
tion of family solidarity. In the agricultural community,
first-class land and farms are not plentiful, but the culti-
vation of second-rate land often permits farmers to ob-
tain a total income exceeding the best wages which can
be offered to plantation labor. Furthermore, the stigma
attached to plantation work creates a preference for free
farming even when less remunerative.

As a result of these factors, labor is relatively well
sheltered from the economic pressures which would nor-
mally be created by the fact that some of the potential
industrial labor force is not employed and that there is
considerable underemployment of workers in agricul-
ture. The workers appear to enjoy a strong position in
dealing with employers and, in most cases, manage to
bargain for wages higher than would be warranted by
their marginal productivity in conditions of competition.

Plainly, any substantial further development of the
country is likely to result quite rapidly in an increased

$Plantation workers earn Sf. 1.25 to 1.5 per day; unskilled workers
carn Sf. 2.5 per day in Paramaribo, and about Sf. 3 per day in the
hauxite mines and construction jobs in the districts; semi-skilled work-
ers earn above Sf. 4 per day; skilled mechanies’ and tractor drivers’
wages reach Sf. 7 to 8 per day.
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demand for labor and a consequent further strengthening
of the workers’ bargaining power. Because of this situa-
tion, Surinam will find it difficult to sell on world mar-
kets, at competitive prices, articles whose production is
highly labor-intensive. The development of the country
must rather be in the direction of relatively highly capi-
talized production, where the productivity of the work-
ers can be great enough to justify their level of wages.
This will require, in addition to capital investment, vig-
orous efforts to create a more highly skilled labor force.

The labor problem is of particular significance in the
agricultural sector. In the opinion of the Mission, the
old-style plantation agriculture, dependent as it has al-
ways been on large numbers of unskilled, low-paid work-
ers, cannot be revived. Rather, agricultural development
in the future is likely to be primarily either in the form
of small farms, improved with drainage and irrigation
facilities, which individual families can care for them-
selves with the aid of light equipment, or else in the
form of quite highly mechanized larger farms, some of
which may perhaps be run to a large extent on a co-
operative basis. Only on farms such as these is the pro-
ductivity of agricultural workers likely to be sufficient to
support consumption standards high enough to keep
labor on the land.

C. PROGRAM GOALS

The Governments of the Netherlands and of Surinam
are aware of the major problems involved in the current
economic structure of Surinam. The creation of the Plan-
ning Office, the initial work on the proposed Ten Year
Program and the request for a Bank Mission are mani-
festations of their desire to formulate a long-term eco-
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nomic program designed to solve these problems and in-
crease the welfare of the country.

The Mission believes that the major objectives of the
development program can be summarized as follows:

(a) To put an end to the country’s dependence on ex-
ternal subsidies and grants, and to reduce its dependence
on other capital inflows, by the end of the program (mid-
1962).

(b) To accomplish this while still maintaining at least
the present per capita consumption level for the antici-
pated inereased population.®

(¢) To be in a position, by the end of the program, to
maintain a level of gross investment, without extraordi-
nary external assistance, sufficient to support or raise the
then per capita consumption level.

(d) To maintain the availability of social services at
least at their present per capita level.

Projection of the national accounts indicates that
these objectives could probably be accomplished in con-
ditions of price stability by increasing the gross national
product to around Sf. 135 million by mid-1962, or by
roughly Sf. 40 million above the 1950 level of Sf. 96.3 mil-
lion. This projection has been made on the following
basis:

(a) As already noted, by the end of the program pe-
riod in mid-1962 the population can be expected to reach
260,000 people, an increase of about 33% over 1950.1°
Maintenance of the present level of per capita consump-
tion expenditures for this increased population would

9As indicated in Chapter V, we believe that this minimum target
can be exceeded and that, in faet, it should be possible to inerease the
per capita consumption level by about 1% per year.

10T} is assumed that emigration will not exceed immigration during
the program years.
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imply an increase in the total of such expenditures by
roughly Sf. 21 million over the 19350 level of Sf. 63.6
million.

(b) To maintain per capita consumption expenditures
at this level after the end of the program would, we esti-
mate, require annual gross investment of about Sf. 21-22
million. Although this estimate may appear low com-
pared to the estimated 1950 level of Sf. 22.9 million, gross
capital formation in 1950 appears to have substantially
exceeded the amount needed for simple depreciation and
maintenance of the existing capital stock and for aecu-
mulation of the additional stock necessary to take care of
the increase in population.’ Moreover, analysis indicates
that, in all likelihood, the capital stock available in 1950
could have supported a higher level of production.’?

11Gross capital formation in 1950, as already noted, was only
slightly less than 249 of gross income, while it may be estimated that
the requirements of depreciation and maintenance were roughly 9%,
and the requirements for new capital 8-99%, of gross income. Also, as
previously indicated, 1950 was marked by exceptional increases in
inventories.

12Tt has been estimated that the value of the capital stoek in 1950
(at replacement cost) was about Sf. 375 million. The ratio between
invested capital and gross value of produetion was about 3.9 to 1. This
relatively high ratio is explained by many pecnliarities in the structure
of Surinam’s economy. Among others, about one third of the capital is
invested in bauxite and gold mining, and in a highly capitalized type
of agriculture. In both cases, ratios of investment to income are bound
to be large. However, there already was excess capacity in mines which
probably could have produced 30-50% more bauxite with the available
cquipment: Also, capital stock in other sectors was and is far from
béing fully utilized; most industries in Paramaribo work on a one-shift
basis, and capital investment in trade and most services is used at a
low percentage of theoretical capacity. Most shops are closed most of
the afternoon; restaurants, clubs, theaters, athletic fields are seldom
crowded; people engaged in the professions normally work, and thus
use their capital stock, only in the morning. Even discounting the in-
creases in human productivity which are very likely to result during
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The 1950 level of investment was made possible large-
ly as a result of an inflow of foreign capital; local savings
In that year (including reinvestment by foreign-owned
enterprises) amounted to only about Sf. 85 million.'® If
Surinam is to reduce her dependence on foreign capital
by the end of the program—that is, if investment is to be
financed primarily out of local savings—such savings
will have to increase to around Sf. 20 million a year by
mid-1962, or by about Sf. 11.5 million above the 1950
level.1

(¢) In all probability, some increase in current gov-
ernment expenditures will also be necessary during the
program period. However, since the present administra-
tion is large relative to the size of the population, there
is no need for any great increase in government person-
nel. For reasons indicated at more length in Chapter V,
we estimate that by the end of the program period, cur-
rent government expenditures may be roughly Sf. 5.5-
7.5 million above the 1950 level.

If the foregoing estimates are accurate, it appears

the- program years from improvements in technical edueation, health
and education and increased investment, it may reasonably be expected
that a much better ratio of investment to output could be obtained. It
is postulated here that over the years 1952 to 1962 it will fall to ap-
proximately 3.5-3.6:1. If this decrease in capital income ratio can be
obtained, it follows that gross investment in the period 1950-1962 need
not exceed Sf. 17 to 22 million on the average.

13They may have averaged Sf. 10 million in 1948-1950.

14This increase in local savings can only be obtained gradually. Its
realization by the end of the program period would imply an increase
in the amount of savings of about 8% to 109 per year from 1950 to
mid-1962, which should not be unduly difficult to achieve. On the as-
sumption that this rate of increase does oceur, total local savings over
the program period would aggregatc roughly Sf. 150 million, as com-
pared with estimated total investment requirements of about Sf. 210
million. The gap of Sf. 60 million would have to be covered through
foreign capital.
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that gross national income at the end of the program
period will have to be around Sf. 38-40 million above the
1950 level to cover the increases in consumption expendi-
tares (about Sf. 21 million), in local savings (about Sf.
11.5 million), and in current government expenditures
(about Sf. 5.5-7.5 million) which we believe are implied
in the achievement of Surinam’s development objectives.
The major economic goal of the proposed Ten Year Pro-
gram, therefore, must be to enable Surinam to produce
and market, either at home or abroad, the additional vol-
ume of goods and services necessary to realize an in-
crease in gross national income of this order of magni-

tude by mid-1962.



CHAPTER I11

RECOMMENDATIONS FOR A
PUBLIC INVESTMENT PROGRAM

dations for public investment during the period of

the Ten Year Program. In order for these recom-
mendations to be properly understood, certain prelimi-
nary observations seem necessary.

IN THIS CHAPTER the Mission sets forth its recommen-

A. PRELIMINARY OBSERVATIONS

1. Size or PrograM

When formulating a program for a period as long as
ten years, it is impossible to predict with accuracy the
total amount of capital, from both domestic and foreign
sources, which will be available for public developmen-
tal expenditures. Accordingly, the Mission believes that
Surinam would be well advised to adopt a program di-
vided into two parts: first, a minimum program of the
most essential projects in an amount for which financing
is already assured or should readily be available and
which is within the country’s probable technical capacity
to handle; and second, a supplementary program, includ-
ing projects of a somewhat lower priority, to be carried
out if and to the extent that funds prove to be available
and the country’s technical capacity to execute them is
demonstrated.

The minimum program might appropriately, in our
judgment, call for expenditures in the neighborhood of

31



32 SURINAM

Sf. 100 million over the ten year period. As is indicated
later in this Report, a program of this size, effectively
administered, should be able to achieve Surinam’s basic
developmental objectives. It should also be within Suri-
nam’s financial means, on the assumption made by the
Surinam Planning Bureau, that the Netherlands Govern-
ment will help to finance the program by making avail-
able a long-term loan equivalent to Sf. 40' million. The
remaining Sf. 60 million could, we believe, be financed by
budgetary contributions to the extent of at least Sf. 4 mil-
lion a year, or a total of Sf. 40 million, leaving a gap of
perhaps Sf. 20 million to be filled by additional external
financing.

If more than Sf. 100 million prove to be available, as
we believe is likely, the additional resources should be
utilized to increase the rate of developmental expendi-
tures to the extent permitted by the country’s technical
absorptive capacity. This could be done by speeding up
the minimum program so that, instead of requiring ten
years for its completion, it would be completed in a
shorter period, and also by adding desirable projects to
the program. For this reason we recommend, in addi-
tion to the basic Ten Year Program, a Supplementary
Program providing for developmental expenditures of
Sf. 30 million. The projects included in this Supplemen-
tary Program are, in the judgment of the Mission, some-
what less urgent than those in the Ten Year Program;
some of them, in particular housing, are relatively easy
to expand or contract depending on the amount of re-
sources which prove in fact to be available.

For the reasons already given, we urge that the pro-
posed ten-year period of the program not be regarded as
inflexible or, indeed, as anything more than a guidepost.
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In our judgment, the ultimate objective should be to
carry out the projects included within both the Ten Year
and Supplementary Programs as rapidly as the availa
bility of resources and technical skills permits.

2. LKevationsHIP oF ProcraM To ExIsTING
PuBLic DeveLopMENTAL XPENDITURES

The recommended Ten Year and Supplementary Pro-
grams are intended to cover practically all developmen-
tal expenditures of the type now being made by the Suri-
nam (Government out of budgetary resources. The only
exceptions of which we are aware are expenditures for
such items as cars, busses and trucks, which should not
amount to more than about Sf. 500,000 per year. Apart
from expenditures of this type, we assume that the only
provision for capital outlays which the Surinam Govern-
ment will have to make in its annual budget during the
period of the Program is its contribution to the Ten Year
and Supplementary Programs. In fact, however, we be-
lieve that in the later years of the Program the Govern-
ment will have sufficient resources, and will find it de-
sirable, to make additional developmental investments
beyond those contemplated in the Program.

3. UxprsBursep REsources oF ProsprriTy Funp

Several of the projects included within the recom-
mended Ten Year Program have received allocations
from the Prosperity Fund. As of the end of 1951, a sub-
stantial part of the resources so allocated remained un-
disbursed. Accordingly, in order to present a full pic-
ture of the resources expected to be available for the
projects within the recommended program, we show in
our tabular presentation of the program not only recom-
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mended allocations from program funds but also alloca-
tions from the Prosperity Fund estimated to be still
available for disbursement at the end of 1951.

4. Prici ASSUMPTIONS

Our public investment recommendations are based on
the assumption that export, import and internal prices
will remain stable over the period of the program. In the
opinion of the Mission, relative internal price stability
can be achieved provided appropriate fiscal measures are
adopted. The assumption that there will be no external
price fluctuations is taken in the absence of any better
hypothesis; the actual course of prices for Surinam’s ex-
ports and imports over the next ten years is, of course,
impossible to predict. If major changes should oceur in
the terms of trade, the program would have to be revised
accordingly.

5. ASSUMPTIONS AS TO THE PRIVATE SECTOR

We have included in the public investment program
only those investments which, if they are to be made at
all, must be made by the Government. We assume that
the bauxite mining companies will continue to finance all
of their necessary capital expenditures out of their own
resources. We also assume that private savings will con-
tinue to be invested in agriculture at at least the present
rate; in fact, private agricultural investment is likely, we
believe, to increase considerably as a result of the addi-
tional income which the farmers should realize from the
new lands, improved drainage and irrigation facilities,
additional credit and better transport provided for in the
public investment program. Finally, we assume that such
industrial expansion as may be anticipated will, for the
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most part, be privately financed ; credit facilities for such
industrial expansion, to the extent of Sf. 400,000-600,000
per annum, are expected to be available from the Herstel-
bank and other banks. However, to cover the eventuality
that existing credit facilities may not be sufficient to meet
all appropriate industrial development requirements, we
have made provision in the recommended Ten Year Pro-
gram for an allocation of Sf. 4 million for the support of
private enterprise. It would be the Mission’s expecta-
tion that this provision for additional long-term credit
would be utilized primarily for expansion of the wood
products and logging industries.

6. Neep ror Frexisimiry

Our recommendations for the proposed Ten Year and
Supplementary Programs are presented in the first in-
stance in the form of a recommended allocation of funds
as between the different sectors of the economy and then,
within each sector, as between various proposed projects.
We wish to emphasize, however, that the particular list
of projects included within the program, and the pro-
posed allocation for each project, must be regarded as
highly tentative and extremely flexible.

There are certain projects, of course, on which a defi-
nite decision to proceed has already been or can readily
be made. Clearly, too, there is need for an early decision
on the projects to be carried forward during the first
year of the program. But most of the proposed invest-
ment expenditures should remain subject to change,
within the general framework of the program, as expe-
rience may indicate to be desirable. There are many rea-
sons for this. Some types of agricultural projects in-
cluded within the program, for example, may prove un-
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expectedly productive, or may run into unanticipated dif-
ficulties. Actual costs may vary considerably from the
cost estimates on which the program is based. Price sta-
bility, which we have assumed, may in fact be impossible
to maintain. The investment of foreign private capital
may differ greatly, both in amount and direction, from
what we presently expect. Because of these and many
similar factors, frequent and perhaps even drastic ad-
justments may be necessary in any investment program
which is adopted. An essential element of such a pro-
gram, therefore, is provision for an administrative mech-
anism charged with keeping the progress of the program
under constant review and with modifying it, or recom-
mending its modification, as circumstances indicate to be
desirable (see Chapter IV).

We present our recommendations for public invest-
ment, then, not in the thought that they should lead to the
adoption of a program which would serve as a fixed list
of prescribed investments for the whole ten-year period,
but rather to a program which would provide a starting
point for public investment in the first year and a guide
and framework for investment decisions in subsequent
yvears. For the reasons we have stated, we would expect
many adjustments in the proposed project allocations
over the period of the program. On the other hand,
we would not anticipate major changes in the general
targets of the program or in the areas of emphasis for
public investment.

B. TABULAR PRESENTATION OF
RECOMMENDED PROGRAM

In Tables VII to XI, the Mission’s public investment
recommendations are presented in tabular form. Table
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TABLE VII

RECOMMENDED ALLOCATION OF PROGRAM FUNDS
Among MaJor SECTORS OF EcoNOMY

(Million Surinamn Guilders)

Pros- Supplemen-

Ten-Year perity tary Pro-

Sectors Program  Fund*  gram** Total
Agriculture . 51.70 3.65 10.00 65.35
Forestry 5.20 1.00 6.20
Transport 17.80 1.38 2.60 21.78
Support of Private

Enterprise 4.00 4.00
Social Sector oo 16.80 1.25 16.40 34.45
Administration ... 4.50 4.50

Total 100.00

6.28 30.00 136.28

*Funds already allocated to projects within the program, but not

expected to be expended by the end of 1951.

**To he carried out if and to the extent that funds are available.
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TABLE VIII

SURINAM

RECOMMENDED ALLOCATION OF PROGRAM FUNDS
WITHIN AGRICULTURAL SECTOR

(Million Surinam Guilders)

Pros- Supplemen-
Ten-Year perity tary Pro-
Projects Program  Fund* gram** Total
Reconditioning Old Farm
Areas (Kwatta, Tout Lui
Faut, Groningen, Im-
provement Saramacca Pol-
ders, Improvement Old
Nickerie Polders, Comme-
wijne) 10.00 10.00
Opening New Areas for Small
and Medium Farms (Co-
ronie, Para, New Polders
in Nickerie, New Polder in
Saramaeca) oo 6.30 120 7.50
Wageningen ... 18.00 18.00
Lelydorp 0.90 2.10 3.00
Slootwijk 0.20 0.20 0.40
Fisheries 1.10 0.15 1.25
Cattle Breeding oo 2.00 2.00
Drying and Storage Facilities  2.00 2.00
Research 3.50 } 3.50
Agricultural Credit —.ceoeoee 3.00 3.00
Bureau of Rural Development  1.20 1.20
Reserve Fund .. 3.50 10.00 13.50
Total 51.70 3.65 10.00 65.35

*Funds already allocated to projects within the program, but not

cxpected to be expended by the end of 1951.

**Tq he carried out if and to the extent that funds are available,
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TABLE IX

RECOMMENDED ALLOCATION OF PrograM FuxDps
‘WITHIN FORESTRY SECTOR

(Million Surinam Guilders)

39

Pros- Supplemen-
Ten-Year perity tary Pro-
Projects Program  Fund*  gram** Total
Forest Inventory . 1.16 1.16
Forest Access
A. Swamp Forests ... 1.00
Equipment ... 0.35
Canals ... 033
Mechanical Logging '
Experiment ... 0.11
Clearing Waterways 0.21
B. Dry Land Forest Belt 1.50
Equipment . 0.60
Roads oo . 0.90
C. Communications and
Transportation ... 0.17
Sub-Total 2.67 0.40 3.07
Logging Engineering ... 0.27 0.27
Technical Research ... 0.53 _ 0.20 0.73
Market Research and Trade
Promotion .. 0.45 0.20 0.65
Reforestation .. _ ~ 012 0.10 0.22
Management Plans ... 0.10 0.10
Total 5.20 1.00 6.20

*Funds already allocated to projects within the program but not

expected to be expended by the end of 1951.

**To be carried out if and to the extent that funds are available.
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TABLE X

RECOMMENDED ALLOCATION OF PrograM FuUNnDs
WiTHIN TRANSPORT SECTOR

(Million Surinam Guilders)

Pros- Supplemen-

Ten-Year perity tary Pro-

Projects Program  Fund* gram** Total
Improvement of Existing
Roads (Paranam — Dom-
burg; Local Stretches of
Main Roads; Farm-to-
Market Roads) ... 715 7.15
Construction of East-West
Highway (Garnizoenspad
to Saramacca; Coppe-
name Ferry ; Coronie-Wag-
eningen-Nickerie Road) .. 2.81 2.81
Inland Waterways (Arra-
wara Creek; Saramacca
Canal; River-Coastal
craft 1.62 0.13 1.75
Construction Equipment and
Machine Tools oo .. 1.40 1.40
International Airfield*** ___. 1.50 1.50
Airstrips 0.10 0.10
Beekhuizen Ocean Port ... 2.25 1.25 2.60 6.10
Railway Motive Power*** ___ 0.75 0.75
Telephone Service ... 0.22 0.22
Total 17.80 1.38 2.60 21.78

*Funds already allocated to projects within the program but not

expected to be expended by the end of 1951.

**To be carried out if and to the extent that funds are available.

***Contingent items.
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TABLE XI
RECOMMENDED ALLOCATION OF PROGRAM FUNDS
‘WITHIN SOCIAL SECTOR
(Million Surinam Guilders)

41

Pros- Supplemen-

Ten-Year perity tary Pro-

Projects Program  Fund* gram** Total
Housing 15.00 15.00
Health
Hospital in Paramaribo....  3.50 1.25 4.75
Leprosaria ... 1.00 0.20 1.20
Other 0.68 10 0.78
(Distriet Hospitals,
Asylum, Institute for
Tropical Discases, In-
stitute for Cured Lep-
ers)
Education
Primary Schools ... 3.50 1.00 4.50
Technical School ... 0.35 0.35
Normal School ... . 0.20 0.20
Domestic Science School... 0.10 0.10
General Welfare ... 0.85 0.85
{Community Houses, Play-
grounds, Internates)
" Water Supply
Paramaribo ... 1.35 1.35
Districts 0.92 0.92
Town Improvement
Paramaribo—
Sewage, Drainage and
Streets oo 3.50 3.50
Market oo 0.45 0.45
Nickerie 0.50 0.50
Total 16.80 1.25 16.40 34.45

*Funds already allocated to projects within the program, but not

cxpected to be expended by the end of 1951.

#*To be carried out if and to the extent that funds are available.
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VII presents our recommendations for the allocation of
program funds as among the major sectors of the econ-
omy; Tables VIII to XTI present our recommendations
for the allocation of program funds as among projects
within each major sector. The reasoning hehind the rec-
ommendations contained in these tables is explained in
the following section of the Report.

C. EXPLANATION OF THE RECOMMENDED
PROGRAM

1. SecTorR ALLOGATIONS

The suggested allocation of program funds among the
various major sectors of the economy does not deviate
greatly from the general pattern followed by the Suri-
nam Planning Bureau in its preliminary work. Just over
50% of the funds (Sf. 51.7 million) is proposed to he de-
voted to agricultural development, sinece it is in this seec-
tor that public investment is expected to result in the
greatest increase in production. The allocation of Sf.
5.2 million to forestry is intended to cover all priority
projects in that field; as already indicated, we assume
that this public expenditure will be complemented by sub-
stantial private investment in both the logging and wood
products industries. Should private capital available for
these two industries be less than anticipated, financial
assistance could be provided from the Sf. 4 million of
program funds reserved for ‘‘Support of Private En-
terprise.”’

The transport allocation is designed to cover all proj-
ects considered by the Mission to be of a priority char-
acter from the standpoint of contributing to increased
output; although there are many other desirable trans-
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port projects, we helieve that most of them must be de-
ferred until after the more directly productive, and
therefore more urgent, investment requirements have
been met.

Similarly, we have included in the social sector only
those public investments, aggregating Sf. 16.8 million,
which we believe cannot reasonably he deferred. Some
social investments, as, for example, the construction of a
new general hospital and the improvement of vocational
training facilities, are clearly urgent. It is also impor-
tant that existing facilities be maintained and expanded
to the extent required to prevent any decline in the pres-
ent level of social services. Since, however, the level of
social services is already high for a country in Surinam’s
present stage of development, we have considered that
most investments designed to improve those services
should be given a somewhat lower priority than invest-
ments essential to achieve the economie targets. In the
Supplementary Program, however, we have provided
for an additional allocation of Sf. 16.4 million for social
investment (of which Sf. 15 million is for housing) which
we believe should have high priority in the Supplemental
Program allocations.

We have omitted from our recommendations any al-
location of program funds for mining or for the pro-
posed aerial survey of the southern half of Surinam. In
the case of mining, the project contained in the provi-
sional program provides in essence simply for an ex-
pansion of current services performed by the Bureau of
Mines. In our judgment, expenditures for this purpose
should be financed out of the current budget rather than
out of program funds. In the case of the aerial survey,
the omission reflects our conclusion that the proposed
project is not, at the present time, of a priority nature.
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2. Tuwr AGRICULTURAL SECTOR

(a) The Land Improvement Program. As has al-
ready been noted, 90% of -Surinam’s agricultural pro-
duction now comes from small family-sized farms. Most
of these farms have poor drainage and irrigation facili-
ties; most of them are also too small to permit maximum
productivity by the farmer and his family. Because of
this situation, it is the opinion of the Minister of Agri-
culture, in which the Mission fully concurs, that the out-
put of the existing agricultural labor force can be greatly
increased by reconditioning old farm areas, opening new
farm areas, and redistributing both old and new lands in
such a way as to increase the size of individual farm
units. To accomplish this requires public investment,
since drainage and irrigation can properly be provided
only on a regional, rather than on an individual farm,
basis; similarly, the most promising areas for new farms
must be empoldered before they can be opened to cul-
tivation. ‘

Recent experience in Nickerie indicates the possibili-
ties of this approach. In the past few vears, new polders
have been constructed there and individual farm families
installed on four and eight hectare farms, roughly twice
the size of those previously cultivated by them. The
result has been a striking increase in output. With the
aid of light equipment, the farmers in the new polders
have been able not only to cultivate larger areas but to
increase yields per hectare substantially; they have fre-
quently been able to grow two crops per year instead of
the one crop to which the unimproved farms in the same
area are limited.

The Ministry of Agriculture has prepared prelimi-
nary plans for a number of land improvement projects,
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imvolving both the construction of new polders and the
reconditioning of old areas; collectively, these projects
are referred to as the ‘‘Land Improvement Program.’’
Although very few of the projects have yet heen worked
out in final form, present proposals call for recondition-
ing almost 13,000 hectares of old lands and opening up
more than 19,000 hectares of new land. The total invest-
ment required is estimated at Sf. 17.5 million (of which
Sf. 1.2 million will come from the Prosperity Fund) and
the anticipated increase in annual production at almost
Sf. 12 million. The additional production will be in a
variety of crops (principally rice, soya beans and tree
crops, such as coconuts, citrus fruits and bhananas) and
also in milk and meat.

The Mission believes that this land improvement pro-
gram is sound in conception and should be pushed for-
ward as rapidly as possible. Not only should the pro-
gram result in substantial additional output, but it should
result directly in improving living standards for large
and important elements of the population. Accordingly,
we have made provision in the recommended investment
program for the full estimated cost of this development.
We have, however, made no attempt to allocate funds as
among the different projects within the land improve-
ment program because of the still preliminary state of
the planning for many of the projects. We suggest that
definitive allocation of funds as among these projects be
deferred until the planning phase is further along and
more actual experience has been accumulated.

(b) The Wageningen Project. Apart from the land
improvement program, the other major undertaking in
the agricultural sector is the Wageningen Project. This
project, originally conceived hy Professor Kysvoogel,
contemplates highly-mechanized cultivation of rice, or
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of rice and soya heans, on a tract of virgin land near
Nickerie which is to be cleared, empoldered, provided
with irrigation and drainage facilities and subdivided
into a number of large farms.

The planning for the project has gone through sev-
eral stages. The original scheme of the Kysvoogel Mis-
sion contemplated the reclamation and empoldering of
some 50,000 hectares (eventually to be extended to per-
haps 200,000 hectares) and proposed as a first step the
construction of a 5,000 hectare polder. This first polder
was to be subdivided into 64 farms, each of which was
to be cultivated by a carefully selected Dutch farmer and
his family, who would be brought to Surinam for that
purpose and given appropriate training in mechanized
rice farming. This scheme was accepted in principle by
the Netherlands and Surinam Governments and its exe-
cution was entrusted to a nonprofit organization estab-
lished by the two Governments entitled the ‘‘Foundation
for the Development of Mechanized Agriculture in Suri-
nam’’ (hereafter referred to as the ¢‘Stichting’’). An
ECA allocation of about $1.5 million was also obtained
for.the project. ‘

Subsequent study of the scheme convineed the Sticht-
ing that it would be more economical, and socially more
desirable, to proceed, as a first step, with a 15,000 hec-
tare, 210-farm project rather than with the proposed
5,000 hectare, 64-farm project. Although this change
would increase the total estimated cost of the project
from approximately Sf. 12.7 million to approximately
Sf. 33.3 million, it was estimated that the investment per
farm would decline from approximately Sf. 197,500 to
approximately Sf. 158,500; this estimated cost includes
not merely preparation of the farms themselves but also
such community undertakings as a eentral machine park,
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central workshop, warehouses, power station, rice proc-
essing plant, harbor facilities and urban settlement. From
a social standpoint, too, it was believed that a commu-
nity of 210 Dutch families would be sounder than a com-
munity of only 64 Dutch families. The change was ap-
proved by the Board of the Stichting, after which the
Netherlands Government agreed to extend loan guaran-
tees for the additional investment required on condition
that appropriate methods of financing be devised and
foreign participation be secured. Detailed plans have
been worked out accordingly, construction of the wvil-
lage of Wageningen, the urban nucleus of the project,
is underway, and a start has been made on the main
drainage canal for the first polder. However, several
important features of the project are still to be de-
cided on the basis of experiments now being conducted
in the Prince Bernhard Polder, including the most de-
sirable rotation of crops, the best strain of rice for mech-
anized agriculture, and the most appropriate size for the
individual farm units.

In the judgment of the Mission, the Wageningen
project is a desirable development for Surinam. It can
reasonably be expected that well-trained Dutch farmers,
equipped with the most modern machinery, operating in
an area where the soils are good and where the flow of
water can be controlled all year round, and enjoying the
benefits of expert technical assistance, will be able to
produce large export crops of high quality at a cost en-
abling them to be profitably sold at world prices. The
result should be a substantial improvement in Surinam’s
balance of payments and hudgetary position. Moreover,
the Wageningen project has already stimulated valuable
research work in connection with mechanieal agriculture
and will, in all probability, do so increasingly. Certainly
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the advanced techniques to he employed on the project
should have an influence on Surinam agriculture far be-
yond the confines of the Wageningen settlement.

For a number of reasons, however, the Mission would
urge that the Wageningen project be considered as still
experimental and that, instead of making a firm decision
at the present time to Invest in Wageningen the full Sf.
33.5 million estimated to be required for the 15,000 hec-
tare project, the investment commitment he limited to
around Sf. 18 million, which should be sufficient, taking
into consideration the funds already invested in the proj-
ect, to open to mechanical cultivation between 7,000 and
10,000 hectares. On the basis of an investment of this
magnitude, we estimate that the value of the annual pro-
duction of 1rice, soya and beef should amount to about
Sf. 5.5 million. At a later time, should experience demon-
strate that the extension of Wageningen deserved top
priority in the agrienltural field, the investment could be
increased out of funds expected to be available in the Re-
serve Ifund provided for in the agricultural sector of the
recommended program (sce Table VIII).

The reasons for urging caution before committing
funds for the full 15,000 hectare project are both tech-
nical and economic. As shown in Technical Appendix 1,
the problem of weed killing has not yet been solved. Last
year on the Prince Bernhard Polder, 52 hours of hand
labor per hectare were spent in killing weeds, in addition
to a further three machine/man hours. This alone would
present a serious obstacle to proper cultivation of large
farms by single families. The weed-killing problem will
in all probability be solved in time, but it may take a few
years hefore manual labor can be dispensed with. Fur-
thermore, no high-yielding variety of rice has yet been
developed which is appropriate for mechanical harvest-



RECOMMENDATIONS FOR A PUBLIC INVESTMENT PROGRAM 49

ing. The only variety thus far developed which can
easily be harvested by combines gives yields 20% to 25%
lower per hectare than the variety which is now being
grown on the smaller farms in Nickerie.! 1f Wageningen
grows a better quality rice than Nickerie, however, this
may partially offset the lower yield.

In the absence of experience, it is difficult to compare
the economic advantages which may be expected from the
Wageningen investment with those from other types of
agricultural improvements. The estimated capital cost
of a polder in Wageningen (Sf. 2,000 per hectare) is
about four times the cost of a similar polder in Nickerie
(Sf. 500 per hectare) ; on the other hand, the Wageningen
investment inecludes industrial and community facilities
and other social overhead items which are not computed
in the cost of Nickerie polders. These facilities will be
considerably more elaborate than those available at
Nickerie; in addition, the Wageningen project involves
heavy investment in mechanical pumping which is only a
minor item at Nickerie. The gross value of production
per hectare at Wageningen is still uncertain; because of
the technical factors already mentioned, however, it
seems likely to be no greater, and may well be less, than
the gross value of production per hectare on improved
small rice farms.

In view of the many unknowns, it would be futile to
attempt to predict the relative profitability, in terms of
total capital costs, of the Wageningen project as against
the profitability, for example, of the land improvement
projects. The latter, however, will certainly have a more

1Hindustani and Indonesian farmers cultivating rice on four and
eight hectare farms on the new polders near Nickerie obtain paddy
yields of around 3,250 kg. per hectare. The estimated Wageningen
paddy yield is 2,750 kg. per hectare,
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immediate effect in raising the standard of living of the
Surinam people; while the Wageningen project should
also result in an improvement of living standards, it will
do so indirectly and therefore more slowly.

Because, for the reasons stated, we believe that the
Wageningen project should be regarded as still experi-
mental, we suggest that it would not be wise for the Neth-
erlands and Surinam Governments, at this stage, to com-
mit themselves to as large an investment as Sf. 33.5
million for Wageningen—an investment which would rep-
resent roughly one third of all expenditures provided for
in the minimum Ten Year Program. We recognize, of
course, that the proposed reduction in the size of the
project will result in an increase in the capital investment
per farm and thus in a reduction of the individual farm-
er’s profits. We are not convineced, however, that the in-
creased cost per farm will be so great as to make the
project uneconomical or unattractive to prospeective
Duteh immigrants. We are also of the opinion that, with
the investment of Sf. 18 million which we have proposed,
the Wageningen project, properly planned, can provide
for the settlement of enough Dutch families to make for
a healthy social environment. From the standpoint of
Wageningen alone, the Stichting is probably right in
urging the larger investment. However, in the Mission’s
judgment, the anticipated advantages to Wageningen
from the larger project are not so great as to outweigh
the expected advantages of other projeets in the program
which would probably have to be deferred or abandoned
if the full Sf 33.5 million were now allocated to
Wageningen.

(c) Other Projects. (i) The Lelydorp Project is an
experiment, being financed by the Prosperity Fund and
exccuted by the Stiehting, to determine whether it is
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technically and economically feasible to open up to cul-
tivation a vast area of land, comprising perhaps a mil-
lion and a half hectares, known as the old coastal
plain (see Chapter I). The principal advantage of this
area over the young coastal plain is that most of the
land does not need to be empoldered. On the basis of the
experience at Lelydorp over the past year, the Mission
is convinced that the experiment should he carried on.
The area clearved at the end of 1951 was about 330 hec-
tares. Although we believe that this area should be
gradually expanded, there is no urgency about complet-
ing the entire original project of clearing 2,000 hectares
so-as to establish 125 farms of 16 hectares each. Because
of the substantial potentialities of the experiment we
have recommended that Sf. 900,000 of program funds
be allocated to Lelydorp, in addition to the unexpended
portion of the allocation of the Prosperity Fund which
is estimated at Sf. 2.1 million as of the end of 1951. If
the Lelydorp project proves highly successful, the
scheme should, of course, be extended, either by use of
funds available in the Reserve Fund provided for in the
agricultural sector of the recommended program (Table
VIII) or, if necessary, by a transfer of funds now ear-
marked for the land improvement program or for other
agricultural projects.

(i1) The Slootwejk Project is also an experiment be-
ing financed by the Prosperity Fund and executed by the
Stichting, designed to determine whether the deserted
plantation lands, covering an area of roughly 30,000
. hectares, can be brought back into profitable production.
The experiment is being conducted on a relatively small
tract. The Mission believes that it should he carried
through and has therefore recommended an allocation
of Sf. 200,000 of program funds to supplement an equal
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amount still earmarked for Slootwijk in the Prosperity
Fund.

(ii1) The Iisheries Project is a plan to develop fish
ponds in an area of 4,000 hectares adjoining the coast
to the north of the Matapicca River. It is proposed that
this area be developed at the rate of 450 hectares per
year. Kstimated output is 250 kg. of fish per hectare
per year; in the judgment of the Mission, based on the
preliminary results already obtained and experience in
other countries, actual output is likely to be closer to 400
kg. per hectare. Even on the basis of the lower figure,
it is estimated that the fish ean be sold in Paramaribo at
40¢ per kg., which is less than half of the present price.
Since protein production is low in Surinam and large
quantities of salted fish are imported, this project has
obvious merit. As part of the project, an nrgently needed
new fish market will be construeted in Paramaribo. We
have recommended an allocation of Sf. 1.1 million of
program funds for the project which, together with Sf
150,000 expected to be forthcoming from the Prosperity

_Fund, should cover the entire estimated cost of Sf. 1.25
million. The total value of the additional production re-
sulting from the project when it is completed has been
conservatively estimated at Sf. 450,000 per annum.

(iv) The improvement of cattle breeding is an urgent
necessity. There are at present about 30,000 cattle in
Surinam, mostly native breed. Of these, 26,000 are kept
for agricultural work and beef; only 4,000 are dairy
cattle. Milk production is very low, averaging only three
liters per day per cow; as a result, substantial quantities
of milk and other dairy products have to be imported.
The beef cattle are also small, giving only a little over
100 kilos of meat per head. The cattle-breeding project
contemplates improvement of the stock by crossing and
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selection, as well as by improvement of the pastures. It
is hoped to double the production of milk in 10 years,
although even the achievement of this objective will not
provide enough fresh milk to meet all domestic consump-
tion requirements. Also included within the project is
a proposal to modernize the slaughterhouse in Para-
maribo by adding a cold storage department and a bone-
meal plant, which together are estimated to cost Sf.
450,000.

In the judgment of the Mission, the cattle-breeding
project is not large enough nor has it yet been worked
out with proper care. We recommend, therefore, that the
Government promptly invite a cattle-breeding specialist
to come to Surinam to advise on a revision of the pro-
gram. After this has been done, execution of the project
should be pushed ahead as a matter of priority. As an
indication of the importance we attach to this project, we
have included an allocation of Sf. 2 million for it in our
recommended program, an amount which (even after al-
lowing for the proposed slaughterhouse investment) is
more than twice as large as the amount suggested by the
Planning Bureau at the time of the Mission’s visit. Until
the project is revised, it is difficult to estimate the addi-
- tional production which may be expected from it.

(v) Drying and storage facilities were not provided
for in the provisional program as presented to the Mis-
sion by the Planning Bureau. In our judgment, however,
existing facilities are already inadequate and will become
increasingly so as agricultural production rises. If this
situation is not remedied, the result will be an undue
waste of agricultural products. We recommend, there-
fore, that plans be formulated for the construction of
additional drying and storage facilities, and that an allo-
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cation of roughly Sf. 2 million of program funds be pro-
vided to finance them.

(vi) Agricultural research has progressed rapidly
during the past few years but, as indicated in Technical
Appendix 1, the research program is still inadequate,
particularly in the light of the substantial extension of
agricultural production contemplated during the pro-
gram period. We have accordingly recommended an
allocation of Sf. 3.5 million to cover additional research
and extension work.

(vii) The requirements for agriculiural credit will
grow greatly as new lands are opened to cultivation and
the size of the average farm unit is increased. The land
improvement program, in particular, will not achieve the
results expected of it unless farmers are able to sccure
enough credit to finance the purchase of draft animals,
hand tools and similar light agricultural equipment;
they will also need larger crop loans in view of the an-
ticipated production increases. The Mission estimates
that short- and long-term credit available to agriculture
should increase by at least Sf. 3 million within the next
10 years. Since it is doubtful that such an increase will
be forthcoming out of private savings, we have recom-
mended an allocation of Sf. 3 million of program funds
for this purpose. We assume that these funds will be
made available to the farmers through the facilities of
the Popular Credit Bank or other appropriate banking
facilities.

(viii) The Surinam Government proposes to establish
a Bureauw of Rural Development to formulate detailed
plans for the projects included within the land improve-
ment program. The staff of the Bureau is to consist of a
director, a sociologist, a soil expert, a road and hydraulic
engineer, a forester and an agricultural economist. The
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services of other experts will be called for on an ad hoc
basis as neecled. Since this Bureau is designed speeifically
to carry out a part of the Ten Year Program and, at the
present juncture at least, is not conceived of as a perma-
nent government agency, we helieve that the estimated
cost of the Bureau is a proper charge against program
funds. Accordingly, we have recommended an allocation
of Sf. 1.2 million for this purpose.

We have already pointed out the need for flexibility
in the administration of program funds. This need is par-
ticularly great in the agricultural sector hecause of the
still provisional nature of many of the projects and he-
cause we believe that additional experience and research
may well result in adjustments in the present priovity
evaluations of the projects. 1t is for this reason that we
have suggested the creation of a Reserve Fund in the
agricultural sector and have stressed in our discussion of
many of the agricultural projects the desirability of ex-
amining the initial results hefore determining their ulti-
mate scope.

3. Tue ForesTRY SkCror

(i) The Forest Service is now engaged in making a
forest inventory, which will provide information as to
the timber stand, the topography and the location of the
wood species most in demand. Sinee this information is
essential to any rational development of logging activi-
ties, we recommend that the forest inventory project be
not only continued but accelerated so that it can be com-
pleted within the first five years of the program. To this
end we hava recommended an allocation of Sf. 1.16 mil-
lion for the project.
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(ii) The forest access projects are of two types. In
the swamp forests, there are large areas between the
rivers which can be made accessible for logging by dig-
ging canals through them from the rivers. The Forest
Service proposes to provide access to these areas by
locating and building the necessary main canals and by
constructing and clearing main waterways; private log-
gers operating in the area would be expected to clear and
dam the minor creeks and to build small feeder canals as
they do at present from the rivers. Similarly, in the dry
land forest belt, the Forest Service proposes to open up
the better timber stands by construecting main access
roads from the head of navigation on the rivers; it would
be left to the private loggers to construct all necessary
branch and spur roads leading from the main roads. In
our judgment, these forest access projects have great
merit. By opening up large new areas to logging opera-
tions, they will make possible a substantially larger and
steadier flow of logs to the wood products industries;
they should also result in substantial economies to the
loggers. Accordingly, we have recommended an alloca-
tion of Sf. 2.67 million of program funds to these proj-
ects, to be supplemented, if possible, by an additional
allocation of Sf. 400,000 from the Supplementary Pro-
gram.

(iii) The other forestry projects, although we regard
them as important, require relatively small investment.
They include the creation of a Logging Engineering staff
in the Forest Service, the formulation and execution of a
program of Technical Research and of Market Research
and Trade Promotion, Reforestation and Management
Plans. These projects are described in detail in Techni-
cal Appendix 2. We recommend that, in the aggregate,
they receive an allocation of Sf. 1.37 million of program
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funds and, if possible, Sf. 600,000 from the Supplemen-
tary Program.

(iv) As already noted, the Mission is convinced that
there are substantial opportunities for Surinam to in-
crease very considerably its production and exports of
wood products, particularly in the form of sawn lumber,
plywood and veneer, and fibreboard. This will, however,
require large private investment in the modernization
and expansion of both logging operations and the wood
products industries. We estimate that private capital
requirements for this purpose, over the period of the
program, rmay come to around Sf. 12.5 million. Because
we believe that it is important to Surinam to encourage
private investment of this magnitude in the forestry sec-
tor, we have recommended that Sf. 4 million of program
funds be reserved for ““Support of Private Enterprise”’;
as already noted, this fund is intended primarily to help
in financing the logging and wood products industries.
Should private investment in the forestry sector prove
adequate, the fund could, of course, be diverted to other
industries or allocated to other purposes.

(v) As shown in Technical Appendix 2, the Mission
estimates that, if the recommended forestry program is
carried out and the requisite private investment in forest
industries is forthcoming, the value of Surinam’s timber
products is likely to increase threefold over the 1950
level, from Sf. 4 million to over Sf. 13 million by the end
of the program, a-rise of more than Sf. 9 million. In-
cluded in {his estimated increase are additional exports
of something over Sf. 7 million, which wounld bring the
total value of timber product exports during the last
year of the program to about Sf. 10 million, as against
approximately Sf. 2.5 miilion in 1950,
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4. Thue TRANSPORT SECTOR

As shown in detail in Technical Appendix 5, Suri-
nam’s existing transport facilities are fairly adequate
for the present volume of traffic in the narrow sense that
the natural network of navigable rivers, supplemented
by some main roads, gives access to all the main economie
zones now under exploitation. However, many of the fa-
cilities are in poor condition or of obsolete character,
resulting in excessive freight rates. Prompt improve-
ment and expansion of the transport system appears,
therefore, to he an urgent need, hoth to permit the pres-
ent volume of traffic to be moved at more reasonable cost
and to take care of the greatly increased traffic antiei-
pated as a result of the Ten Year Program. There is also
need to provide some new facilities designed to link to-
gether dispersed productive regions and to remove them
from their present isolation. The tranport projects in-
cluded within the recommended investment program to
accomplish these objectives are the following:

(1) Road T'ransport. The major investment proposed
by the Government in the transport sector is for the im-
provement of existing local roads, particularly the re-
conditioning of the Paranam-Domburg road (42 km.),
the provision of better surfacing and drainage for cer-
tain local stretches (totalling 188 km.) of the main roads
which serve the Commewijne, Saramacca, Coppename,
and Nickerie districts, and the improvement of the entire
mesh of country roads (totalling 204 km.) in the agricul-
tural areas around Paramaribo. The roads to be im-
proved traverse major productive areas from which
Surinam gets the bulk of its food for domestic consump-
tion and export. Better farm-to-market roads in general
will enable a larger volume of goods to be moved more
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efficiently and at lower cost, and improvement of the
Paranam-Domburg road in particular will facilitate the
bauxite mining operations near Paranam, besides bene-
fitting the farmers in the area. An additional advantage
of the project is that it should result in a substantial re-
duction of road maintenance costs. We have accordingly
included in our recommended program an allocation of
Sf. 7.15 million for carrying out the entire road improve-
ment projeci. This proposed allocation is somewhat less
than the cost of the project as estimated by the Govern-
ment-(Sf. 7.46 million). The reduction has been made for
technical reasons explained in Technical Appendix 5.

We have also included in the recommended program
an allocation of Sf. 2.8 million for the completion of an
Fast-West trunk highway running all the way from Para-
maribo, via Coronie and Wageningen, to Nickerie. Much
of the route already exists; its completion requires only
the construction of a 20-km. stretch from Garnizoenspad
to the Saramacca River, the acquisition of a car ferry
and the installation of ferry facilities at Coppename
Point, and the construction of a new 68-km. road from
Coronie, via Wageningen, to Nickerie. The Garnizoen-
spad-Saramacca connection is desirable in and of itself
as a penetration road to open up new farming areas. The
Coppename car ferry project is also of high priority
sinee this relatively small investment will for the first
time permit through motor traffic from Paramaribo as
far west as Coronie. The extension of the highway from
Coronie to Nickerie, via Wageningen, is not of equal eco-
nomie urgency since the immediate traffic potential is not
heavy ; presumably for this reason it was not included in
the provisional program. We recommend, however, that
the project be carried out because of the stimulus which
we helieve il would give to the development of the entire
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western coastal region of the country. Although impos-
sible to measure, we are convinced that the existing isola-
tion of this region acts as a serious deterrent to the real-
ization of its substantial productive potentialities.

(ii) Inland Waterways. The provisional program in-
cludes two projects for improving the inland waterways
system. The first is to deepen and widen the Saramacca
Canal and enlarge the locks; the second is to clear the
Arrawara Creek of the fallen trees and logs which
presently clog it and perhaps to widen and deepen it at
certain points. For reasons pointed out in Technical Ap-
pendix 5, we regard both projects as essential and as
fully warranting the expenditure (estimated at Sf. 1 mil-
lion, of which Sf. 0.1 million would come from the Pros-
perity Fund) necessary to carry them out.

We recommend a third inland waterway project
which was not included in the provisional program,
namely, the expansion and improvement of the river-
coastal fleet of the state-owned Surinam Navigation Com-
pany (SMS). This expansion is necessary in view of the
increased production expected to result from the Ten
Year Program. Moreover, SMS’s present barges are
small and slow. After the Arrawara Creek and Sara-
macca Canal have been improved, it would be desirable
for the Company to use larger eraft capable of operating
at lower cost. For SMS to be in a position to purchase
the new craft, however, the Government will either have
to make the Company a loan or provide it with additional
equity capital. We have included an allocation of Sf.
750,000 in our recommended program for this purpose.

(i1i) Railroad Re-equipment. Surinam’s single rail-
road, the state-owned line running from Paramaribo to
Kabel (133 km.), is of very limited utility. It carries little
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freight and few passengers, its equipment is very anti-
quated, and its operating revenues amount to only 40-
90% of its operating costs, with resulting annual
operating deficits of Sf. 300,000 to 400,000, apart from
additional deficits attributable to the use of the Beek-
huizen works for the repair of railway rolling stock. The
railroad is not at present an important transport fa-
cility, but it may become very significant if the proposed
hydroelectric project at Brokopondo materializes. If the
Brokopondo project does not go forward, expenditures
on the railroad should be kept to a minimum pending its
ultimate replacement by a highway utilizing the same
right of way. If, on the other hand, the Brokopondo
project does materialize, the railroad should be re-
equipped by replacing the 50-year-old woodburning steam
locomotives now in use by a few diesel-electric engines.
Although this project does not apear in the provisional
program, we have included in our recommended alloca-
tion a contingent item of Sf. 750,000 for the proposed re-
equipment.

(iv) Port Installations. The existing port facilities at
Paramaribo, the only general cargo port of any conse-
quence, are inefficient and .inadequate. With any large
increase in traffic, such as the Ten Year Program con-
templates, they would soon become seriously congested.
Accordingly, the Government proposes, as part of the
Program, to construct and equip new piers, warehouses,
and sheds on the industrial waterfront at Paramaribo
which would replace the present installations on the
commercial waterfront further downstream. Compared
with the existing port, the proposed new installations
would be able to load and discharge more goods more
rapidly and would have several times more storage
capacity.,



62 SURINAM

Two different plans have been drawn up for the new
port. One provides for the construction of piers large
and strong enough to bear warehouses; the other pro-
vides for smaller, lighter piers serving warehouses
ashore. Although the first plan would permit of faster
vessel turnaround, it would involve an investment of
Sf. 6.1 million as against Sf. 3.5 million for the smaller
project. In the opinion of the Mission, traffic require-
ments have not yet been studied thoroughly enough to
permit the conclusion that the advantages of the first
project justify its additional cost. Accordingly, we have
proposed a firm allocation of only Sf. 3.5 million for the
new port (including Sf. 1.25 million expected to be avail-
able from the Prosperity Fund) but have suggested that
an additional Sf. 2.6 million might be made available
from the Supplementary Program if public revenues
permit and if further study demonstrates that the larger
project should be carried out.

(v) Aewrfield. The provisional program includes a
project to construct a new state-owned international air-
field at Zorg en Hoop on the outskirts of Paramaribo to
replace the Zanderij field which is located about 50 km.
south of the town and is owned by a Surinam subsidiary
of Pan-American Airways (PAA). Although Zanderij
i1s not in first-class shape, particularly for handling the
DC-6s operated by KLM, and is an hour’s drive from
Paramariho, the Mission is convinced that an investment
of roughly Sf. 3 million to construet a new airfield would
not he economically justifiable. It recommends, instead,
that the Government take whatever action may be neces-
sary to assure that the condition of Zanderij is improved
sufficiently to handle DC-6s properly. It has been argued
that PAA is under obligation, by the terms of its conces-
sion, to undertake this work at its own expense; it may
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do so voluntarily in any event, since it is reported that
PAA plans itself to operate DC-6s in and out of Zanderij
in the next few years. Even if it should prove necessary
for the Glovernment to exercise its right, reserved in the
concession, to acquire Zanderij from PAA and improve
it as a public property, the cost should not be more than
half of a new airfield. We have accordingly not made
any provision in our recommended program for Zorg en
Hoop; we have, however, included a contingent item of
Sf. 1.5 million for the acquisition and improvement of
Zanderij, but we recommend that this course be followed
only if repair of the field cannot be assured by any other
means.

(vi) Awrstrips. Private Dutch interests are prepared
to operate a charter air service within Surinam, utilizing
initially small two- or three-passenger planes, provided
the Government construets a network of minor air-
strips, estimated to cost a total of only Sf. 100,000. Since
the proposed air service would meet an acute need for a
means of fast travel and rush freight, we regard the
project as being of a priority nature and recommend
that it be pushed forward promptly.

(vil) Comstruction Equipment and Machine Tools.
The Government-owned Beekhuizen Works operates as a
central pool of construction equipment for all public
works projects and also as a central repair shop. The
provisional program contemplates additions to this
equipment pool to carry out the public works included in
the transport section of the program. In estimating that
Sf. 2 million will be required for this purpose, however,
we believe that the Government did not make adequate
allowance for the availability of the equipment already
in the pool and may have envisaged a larger civil works
program than is actually likely to be undertaken. We
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estimate that the additional construction equipment re-
quired for the transport projects may not cost in excess
of Sf. 1 million and have made provision accordingly in
our recommended program.?

Because of the additional maintenance demands which
will result from the Ten Year Program, we recommend
an allocation of Sf. 400,000, not provided for in the pro-
visional program, for new machine tools for the Beek-
huizen repair shop. ,

(viii) Telephones. The Government telephone and
telegraph burean (LTT) has formulated a ten-year ex-
pansion program, providing for the extension of the
existing telephone lines and cables of the Paramaribo
district into further areas of the rural hinterland, and
for building some new lines between outlying communi-
ties such as Nickerie-Wageningen, Coronie-Coppename
Point, and Moengo-Albina. This program is intended as
a first step toward substituting a nation-wide network of
land lines for the present system of radio-telephone cir-
cuits for trunk calls. As yet, however, there has been no
thorough technical survey of the kind needed to establish
the economic merit of the proposed program; it is at
least arguable that all of the essential objectives of the
project might be realizable by much less costly means.
In the provisional program presented to the Mission by
the Planning Bureau, an allocation of Sf. 217,000 was
proposed for telephones, a cut of two thirds from the in-
vestment suggested by LTT; no definite project for the
investment of this Sf. 217,000 has, however, been worked
out as yet. In the circumstances, while the Mission has

2This estimate does not include equipment for the new port which
will presumably be constructed by a private contractor with his own
equipment, nor equipment for Zorg en Hoop.
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included in its recommended program a tentative alloca-
tion in the amount proposed by the Planning Bureau, it
believes that the whole problem needs further study by
the Government hefore any final decision is reached.

5. TaE Socian Skcror

(i) Housing. There will be substantial need for new
housing during the period of the program. Included
within the anticipated increase in the over-all population
is an estimated growth in the population of Paramaribo
of roughly 32,000. Assuming an average occupancy of
five persons per dwelling unit, 6,400 additional dwellings
will be meeded in Paramaribo to take care of this in-
crease. Moreover, another 1,000 to 1,500 dwellings are
likely to be needed by 1962 to replace existing houses
which will have to be abandoned by reason of obsoles-
cence. Even if the average cost per dwelling could he
reduced to a level as low as Sf. 3,000 per unit through
employment of more locally manufactured construction
materials and the use of the latest building techniques,
additional urban housing requirements over the period of
the program are likely to run as high as Sf. 22-24 mil-
lion. In addition, with the growth of towns and villages
in the district areas, at least some investment will prob-
ably be required in district housing projects.

Private capital may reasonably be expected to finance
a large part of the necessary housing investment; pre-
cisely how much private housing will be construeted,
however, is impossible to estimate with any degree of
precision. Because of the resulting uncertainty as to the
extent of the demand for public funds for housing pur-
poses, and because public investment in this field can
easily, and should appropriately, be expanded or con-
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tracted depending upon the availability of budgetary
funds, we have recommended that provision for housing
be made in the Supplementary rather than in the Ten
Year Program; within the Supplementary Program,
however, we believe that housing should have high prior-
ity. If public funds are available, an investment in hous-
ing of up to Sf. 15 million (the precise amount depending
upon the extent of private house construction) would
appear to be justified.

(i1) Health. The public health services are of high
quality, particularly in Paramaribo. They are seriously
handicapped, however, by the fact that the only public
general hospital in the country consists of old and obso-
Iete pavilions which are laid out inefficiently and are per-
manently overcrowded. There is no room for expansion
of the present facilities to take care of the additional
load which may be expected with the anticipated increase
in the urban population. The Government accordingly
proposes to construct a new general hospital at an esti-
mated cost of Sf. 5 million, which, as we understand it, is
to be in addition to a contribution of Sf. 1.25 million ex-
pected from the Prosperity Fund for a tuberculosis wing
for the hospital. The Mission believes that the project is
important and should be carried out; it seems to us prob-
able, however, that the estimated investment is unneces-
sarily high and that it could be substantially reduced
without sacrificing any essential facilities. We under-
stand that the Government has requested the help of the
Pan American Sanitary Bureau in reviewing and, if ap-
propriate, revising existing plans for the hospital. We
believe that a review of this kind is essential before the
project is carried further. Pending the results of such
review, we have suggested a tentative allocation of Sf.
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3.5 million for the hospital, in addition to the Sf. 1.25
million expected from the Prosperity Fund.

The other health projects included in the provisional
program have been included in our recommended pro-
gram without change, except that the proposals for an
institute of tropical diseases and for a preventorium for
lepers, which we were informed have a somewhat lower
priority than the others, have been put into the Supple-
mentary rather than into the Ten Year Program.

(i) Education and General Welfare. Although the
level of primary education is high, the schools are badly
overcrowded. It is estimated that, in the districts, there
are about 10,000 children of school age who live in the
neighborhood of existing schools but are not attending
either because the schools have no facilities for them, or
because they are working or otherwise unable to attend.
The present facilities must obviously be increased if the
school system is to continue to function at its present
level of effestiveness for the increased number of chil-
dren who will come of school age during the period of the
program. We estimate that, by the end of the program,
more than 110 new classrooms will he needed for the
Paramaribo primary schools and more than 250 new
classrooms for the district primary schools. In addition,
because of the anticipated population increase, perhaps
40 new classrooms will be required for the U.L.O.,
M.U.L.O. and high schools. On the basis of a cost of Sf.
7,000 per classroom in Paramaribo and Sf. 6,000 per
classroom in the distriets (excluding teachers’ housing),
plus St. 2,500 per classroom for equipment, the total in-
vestment required for all these new facilities would be
at least Sf. 3.6 million. Housing for the necessary addi-
tional district teachers may require the investment of
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another Sf. 1 million. The provisional program provided
for an allocation of only Sf. 2,525,000 for new schools. In
view of the extent of the requirements, we believe that
this allocation is too low; in our recommended program
we have provided for an allocation of Sf. 3.5 million out
of program funds, to be supplemented if possible by an
additional Sf. 1 million out of the Supplementary Pro-
gram.

We regard the modernization and expansion of the
technical school as perhaps the single most impertant
educational need (see Chapter VI). Accordingly, we have
increased the proposed allocation for that purpose from
SE. 250,000 to Sf. 350,000. Our recommended allocation
for the normal school is the same as that contained in the
provisional program; the proposed domestic science
school investment, on the other hand, appears of some-
what lower priority and it has therefore been reduced
from Sf. 125,000 to Sf. 100,000 and put into the Supple-
mentary rather than the Ten Year Program.

We have included in our recommended allocations,
without change, all the proposed general welfare projects
included in the provisional program. These projects, all
of which are small, appear to have been well selected.

(iv) Water Supply and Town Improvement. Para-
maribo has a good water supply system, as is shown by
the low rate of incidence of intestinal diseases in the eity.
However, the size of the city is outgrowing the capacity
of its water works and water is already short in the dry
scason. The villages of Nickerie, Coronie, and Comme-
wijne have no water supply system at all. Adequate
though rudimentary installations in these last three com-
munities would cost approximately Sf. 920,000, while ex-
pansion of the Paramaribo facilities would cost about
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Sf. 1.35 million. We regard these projects as important
and have accordingly included them in our recommended
allocations.

On the other hand, we believe that the proposal in the
provisional program to invest Sf. 9 million for other town
improvements in Paramaribo is too ambitious. Para-
maribo does need to pave more of its streets, to provide
the older parts of the city with adequate sewers, and to
improve the drainage of the canals and ditches which
serve as outlets to the sewerage system. However, satis-
faction of all these needs would, in our judgment, divert

an undue amount of resources from other economic and
~ social projects which we regard as having a somewhat
higher priority. We recommend, therefore, that only the
most urgent town improvements be undertaken and have
suggested an allocation for this purpose of Sf. 3.5 mil-
lion. Similarly, in the case of Nickerie, we suggest that
the proposal to invest Sf. 900,000 in development of the
town be revised so as to provide for an expenditure of
not in excess of Sf. 500,000.

‘We have included in our recommended program an
allocation for the full estimated cost (Sf. 450,000) of the
new market which the Government plans to construct in
Paramaribo. Since the present market is old, crowded
and inadequately equipped, its replacement appears to
be necessary, particularly in view of the increase in busi-
ness which may be expected from the anticipated rise in
population.

D. RATE OF DISBURSEMENT AND FOREIGN
EXCHANGE REQUIREMENTS

As already indicated, we believe that the Ten Year
and Supplementary Programs should be pushed ahead
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as rapidly as possible. The rate of progress will depend
primarily on the amount of funds available in any par-
ticular year, the time required to formulate definitive
plans for specific projects included within the program,
and the availability of sufficient technical skills to carry
out those projects.

During the first year of the program, it is unlikely
that disbursements could exceed around Sf. 13 million,
because of the state of project preparation; perhaps Sf. 3
million of this amount might come from the Prosperity
Fund. Major expenditures would presumably be in con-
nection with the land improvement program, the Wa-
geningen project, the construction of farm-to-market
roads and the first stages of the forestry and social in-
vestment programs. In the following four years, assum-
ing that sufficient progress has been made in the formu-
lation of projects and no serious labor shortage is en-
countered, it might well prove desirable to step up the
rate of investment to as much as Sf. 15 million per year.
However, since budgetary resources available for devel-
opment are likely to be larger in the latter part of the
program period than in the earlier years, achievement
of this rate of investment in 1953-57 will probably require
that a substantial part of whatever external financing is
secured for the program be available for dishursement
during the first five years.

Because of the preliminary state of the planning for
many of the projects, it is not possible to make any ac-
curate forecast as to how the estimated cost of the pro-
gram may be divided as between foreign exchange and
Surinam guilder requirements. Very rough and tenta-
tive calculations would indicate, however, that for plan-
ning purposecs it might reasonably be assumed that the
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local currency costs would amount to around 60%, and
direet foreign exchange costs to around 40%, of the total.
The indirect foreign exchange requirements of the pro-
gram will undoubtedly be much greater than this assumed
division would indicate, since a sizable part of all wages
represents a demand for imported consumer goods.

E. INVESTMENT IN THE PRIVATE SECTOR

During the last three years, the bauxite mining com-
panies have undertaken a program of capital expansion
which should enable them, without any further major
investment, to produce considerably in excess of the as-
sumed level of three million tons during the program
period. These companies should certainly be in a posi-
tion to finance out of their own resounrces their require-
ments. for maintenance, replacement and any further
plant expansion which may be necessary.

" In the fields of trade, finance and the services gen-
erally, the capital requirements for expansion are also
likely to be low. Existing facilities appear to be adequate,
in general, to serve the expanded population expected by
the end of the program period. In these fields, as in
bauxite, it is reasonable to expect that whatever capital
expansion takes place will be largely financed out of
earnings.

New private investment in agriculture, manufactur-
ing and housing is likely to present a greater problem.
Monetary savings of the farmers are not now sufficient
to meet their needs; for this reason, the Ten Year Pro-
gram recommended by the Mission contains an allocation
of Sf. 3 million for agricultural credit. Some private in-
vestment in agriculture will also take place as farmers,
by their own labor, improve their properties; improve-
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ments of this character, which we estimate may be valued
at Sf. 2-3 million per year, are not reflected in Surinam’s
statistiécs or in the national accounts as presented in
this Report. The large manufacturing firms may be able
to bring in new capital from abroad, and it is likely that
credit to the extent of Sf. 400,000-600,000 per year may
be available from the Herstelbank and other banks.
Moreover, the program recommended by the Mission in-
cludes Sf. 4 million for the support of private enterprise.
Nonetheless, because of the low level of personal savings
and corporate earnings (except for the bauxite and wood
products industries), we behieve that a capital shortage
may develop; in our judgment, it may prove to be par-
ticularly acute in the field of housing. In this event, pro-
vision will have to be made for additional credit to the
private sector, either through revision of the Ten Year
Program or of the Supplementary Program, or through
use of any budgetary surplus which may exist after the
Government’s contribution-to both programs has been
made.
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CHAPTER IV

ADMINISTRATION AND FINANCING
OF THE PROGRAM

A. PROPOSAL FOR A DEVELOPMENT BOARD

to the success of any long-term public investment
program. To the extent possible, investment de-
cisions should he made on the basis of an objective, long-
term view of the best interests of the country as a whole,
free from the influence of current political pressures.

To achieve this .objective, we recommend that, once
agreement has been reached between the Netherlands and
Surinam Governments as to the size, objectives and gen-
eral content of the Ten Year Program, administration of
the program be entrusted to a Development Board, to be
created jointly by, and to be responsible jointly to, the
two Governments. The Board should, we suggest, be
small in size and composed of the most highly qualified
men available.

The precise form, responsibilities and methods of op-
eration of the proposed Board would, of course, have to
be the subject of a detailed agreement between the Neth-
erlands and Surinam. On this matter, the only sugges-
tions which the Mission feels qualified to offer are the
following:

1. The Board should have its main headquarters in
Paramaribo.

2. The Board should have full authority to make all
investment decisions required to carry out the program

73

C OMPETENT, NONPARTISAN administration is essential
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as agreed to by the two Governments, and should also
have a limited discretionary authority to make minor
changes in the program.

3. The Board should not be authorized to make major
changes in the agreed program. It should, however, be
responsible for proposing to the two Governments for
their study and decision any major changes whlch it be-
lieves to be necessary or desirable,

4. There should be a periodic (perhaps annual) re-
view of the work of the Board by the two Governments
jointly.

5. T'he coordinating and planning funetions at pres-
ent discharged by the Surinam Planning Bureau, as well
as the assets and functions of the Prosperity Fund,
should be transferred to the new Board.

6. The Board should not be responsible for carrying
out development projects ineluded within the Ten Year
Program. lts functions should be confined to planning;
making investment allocations within the limits of its
authority; deciding upon the appropriate agency to be
entrusted with the execution of particular projeets; and
supervising the dishursement and utilization of program
funds. The actual work of executing the projects should
be performed either by the appropriate government de-
partment or agency, by private firms operating under
contract with the Government, or by organizations such
as the Stichting which might, in special cases such as
Wageningen, operate under direct arrangements with the
Board.

B. FINANCIAL ARRANGEMENTS

As already noted, it is anticipated that the funds for
the public investment program 'will come from three
sources: (1) budgetary contributions from the Surinam
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Government totalling at least Sf. 40 million; (2) a loan
from the Netherlands in the amount of Sf. 40 million; and
(3) additional external financing in the amount of per-
haps Sf. 20 roillion.

For the proposed Development Board to operate ef-
fectively, it raust have assurance at least as to the mini-
mum amount of funds which will be at its disposal to
carry out the investment program and as to the rate at
which such funds will be forthcoming. The Mission be-
lieves that it is essential, therefore, that, before the plan
is put into effect, the Surinam Government enter into a
firm commitment to make available to the Development
Board a specified amount each year from budgetary re-
sources. Similarly, before the program becomes effective,
an understanding should be reached concerning the pro-
posed external financing, the proceeds of which should
also be put at the disposal of the Development Board for
investment in projects included within the program. As
we have already indicated, it would, in our judgment, be
desirable if arrangements could be made for at least a
substantial part of the external financing to be available
for disbursement during the first half of the program pe-
riod. Such disbursements, at whatever rate might be
agreed upon, would presumably be conditional upon sat-
1sfactory progress by the Development Board in the dis-
charge of its responsibilities.

Should the Surinam Government find itself in a posi-
tion to finance all or part of the Supplementary Program,
we believe that it would be desirable (although not essen-
tial) that the funds for this purpose should also be han-
dled through the medium, of the Development Board.
Even if this procedure is not followed, the Development
Board should be consulted before decision on the invest-
ment of such supplementary funds is made.



CHAPTER V

ANTICIPATED RESULTS
OF THE PROGRAM

of accuracy the course of events in any country over

as long a peviod ag 10 years. The actual economic
history of Surinam during the next decade will he deter-
mined, not simply by the type of development program
which may be adopted, but by a multitude of factors and
individual decisions which cannot at present be predieted.
Nonetheless, there would be little justification for the
adoption of the type of program outlined in Chapter I11
unless economie projections, on the basig of the best
hypotheses now available, indicate that there is at least
a reasonable likelihood that the program will achieve its
ohjectives. This chapter of the Report is accordingly
devoted to a brief discussion of the economic and finan-
cial developments which might logically be expected to
oceur during the program period.

] T 15 oviousLY impossible to forecast with any degree

A, PRODUCTION AND NATIONATL INCOME

It seems reasonable to expect that the production of
goods will ingrease very substantially over the next 10
vears. As a result of the reconditioning of existing farm
lands, the opening up of new lands and the execution of
the cattle-breeding and fisheries projects, the value of the
annual ontput of food and other agricultural produects
should, we believe, grow by perhaps Sf. 18 million .or

76
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more over the 1950 level! An additional Sf. 2 million
annual increase in output should come from tree crops
already planted but which were not in production in
1950. The proposed forestry investment by the Govern-
ment, coupled with .the anticipated private investment in
the logging and wood produets industries, may reason-
ably be expected to result in an increase in output in this
field of about Sf. 9 million over the 1950 level.

Bauxite production has already increased substan-
tially sinece 1950. Bauxite exports in that year amounted
to 2.1 million tons, with a value of Sf. 25.6 million. As
already noted, the 1951 production was estimated at 2.6
million tons at the time of the Mission’s visit, and in 1952
and the years immediately following, we believe that pro-
duction will come to at least three million tons and may
substantially exceed that figure. Fven on the basis of
three million tons, without any change in price, the an-
nual value of bauxite production would be Sf. 11.3 million
above the 1950 value; in fact, the increase in value may
be considerably greater.

There will almost certainly be at least some increase
in industrial production in addition to the forest indus-
tries already mentioned; we believe this expansion is
likely to be largely in the field of agricultural processing.
The amount of the increase is, of course, very difficult to
predict because it depends on so many individual invest-
ment decisions. For planning purposes, however, it
seems reasonable to assume that the growth-in the an-
nual value of industrial production over 1950 may he of
the magnitude of around Sf.-4:6:million. Similarly, there
should be, we estimate, an increase in the annual output

1The increases in income expected to result from the increases in
gross output values cited here and below are set forth on p. 78.
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of construction materials (other than timber products)
and of the construction trade amounting to anywhere
from Sf. 2-4 million.

On the basis of these rough estimates, which we be-
lieve to be generally conservative, the value of goods pro-
duced should, by the end of the program, have increased
by around Sf. 45-50 million above the 1950 level. This is
probably equivalent to an increase in income by about
Sf. 30-35 million.?

In addition, of course, there will be an expansion in
services. The Government will need additional personnel
for the new schools and medical facilities which are pro-
jected, as well as to administer other expanded services
provided for in the development program. As explained
in more detail below, these additional services may rep-
resent an increase in national income of roughly Sf. 4-5
million. In addition, it may safelv be assumed that the
growth in income from services in other sectors, such
as trade, banking, the professions, utilities, rentals
and transport, will be at least proportional to the growth
in the production of goods. Since services in these sectors
accounted for income of around Sf. 18 million in 1950, we
estimate that they may account for income of around Sf.
28 million by the end of the program.

As already shown in Table VI, the gross national

2The spread between the fizures for the value of goods produced
and the income accrued to residents will probably be larger in 1962
than in 1950. This is due principally to anticipated changes in the
agricultural and mining sectors. In 1950, value added in agriculture
was quite close to value of product. The transfers of profits and in-
terest payments implied in the agricultural sector of the development
program would broaden the gap. In mining, the expected reduction in
unit costs of production, the inerease in transfers of profits abroad,
and the reduction in local investment activities would also tend to in-
crease the spread bhetween value of product and value added.
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product in 1950 was around Sf. 96 million. On the basis
of the projections we have made, we believe that it is
reasonable to expect that, by the end of the program, the
gross national product will inerease by about Sf. 45-50
million to reach a level of roughly Sf. 140-145 million.
This estimate is, in the nature of things, conjectural; we
have computed it, however, on what we believe to be con-
servative assumptions.

This anticipated increase in the gross national prod-
uct, if realized, would be more than sufficient to enable
Surinam to achieve the objectives of its development
program as set forth in Chapter II. It would represent
an increase In per capita gross income from the 1950
level of roughly Sf. 500 to somewhere between Sf. 540
and Sf. 555 and would imply not only maintenance of the
present level of per capita consumption expenditures but
a probable increase in that level of about 1% per year.
Such a rate of increase is, in our judgment, well within
Surinam’s capacity to achieve.

B. INVESTMENT

Gross investment is not expected to exceed an average
of Sf. 18-22 million in the period 1950-62. Of this total,
about Sf. 9-10 million will presumably be applied to main-
tenance and depreciation. On this basis, we estimate that,
by 1962, the net value of the capital stock will be roughly
Sf. 475 million.

Under these conditions, it can be expected that, after
the end of the program period,. depreciation would be
roughly Sf. 11.5 million per year, and capital require-
ments to maintain the new population at the level of in-
come then obtaining would be about Sf. 11.5-13.5 million,
assuming continuance of the present rate of population
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growth. A gross capital formation of roughly Sf. 23-24
million would thus appear sufficient to maintain per
capita expenditures at their new high level.?

In all probability, not all of this investment will have
to be met by Surinam. New net capital inflows, including
the maintenance of a military establishment by the Neth-
erlands, might reasonably be expected to decrease the
amount to be met out of local savings to Sf. 21-22 million
at most.

-As already noted, local savings were ahout Sf. 8.5
million in 1950. In order to meet anticipated require-
ments by 1962, they would have to grow by roughly Sf.
12.5-13.5 million. The Government is expected to provide
Sf. 7-8 million of this margin out of taxes. The private
sector will therefore have to save about Sf. 5 million out
of the additional income of roughly Sf. 35 million likely
to be available to it. This is a low margin of savings. It
is all the more possible of realization since much of the
additional income is likely to accrue to the classes of the
population which in the past have shown the greatest
tendency to save, and since higher per capita incomes
may substantially affect the savings habits of the other
groups.

C. BUDGETARY SITUATION

In 1950, the Government’s current revenues amounted
to Sf. 26.83 million and its current expenditures to Sf.

3The explanation for the difference between the estimated invest-
ment requirement of Sf. 23.24 million mentioned ahove and the figures
of Sf. 21-22 million mentioned in Chapter IT on p. 28 is that, in Chap-
ter 1T, we estimated the requirement on the basis of a maintenance of
the present per capita consumption level, while in this Chapter we fore-
cast an increase in that level, thus requiring a correspondingly higher
level of investment. :
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24.45 million (see Table TII). There was thus Sf. 2.38
million available from budgetary sources for extraordi-
nary -expenditures. As shown by the breakdown which
appears in the footnote below,* Sf. 8.6 million of the 1950
revenues (or about 32% of the total revenues) came from
bauxite mining and transportation; the income and ex-
cess profits taxes on the bauxite mining companies were
based on their 1949 production of 2.1 million tons, valued
at Sf. 25.4 million. On the basis of bauxite production of
three million tons in 1952 and succeeding years, we esti-
mate that Ctovernment revenues from bauxite alone
should increase by something in the neighborhood of
from Sf. 5-8 million in 1953 and subsequent years. We
have made this estimate on the assumption that a 50%
increase in produection is likely to result in a considerably
greater percentage increase in the profits of the mining
companies, with the consequence that their income and
excess profits tax payments may more than double. We
assume that other tax receipts depending directly on
bauxite production will increase directly in proportion to
the increase in output.

Other Government revenues, amounting to Sf. 18.2

‘Government receipts in 1950 may he classified as follows (in mil-
lions of Surinam Guilders) :

Bauwite Other Sectors

Income Tax . 3.2 Income Tax ... 2.3
"Excess Profits Tax... ... 1.9 Import Daties: .. 6.9
Royalty ... 1.8 Other Indirect .. . 2.3
Harbors 1.0 Work Beekhuizen _....__ . 0.5
Rivers—Pilot Fee ... 0.3 Pensions 0.4
Land Conecession ... 0.4 Others . 3.0
—_— Stocks 2.8

Sub Total ... 8.6
Sub-Total ... 18.2

Grand Total ... ... 26.8



82 SURINAM

million in 1950, are likely to increase more slowly. How-
cver, with the anticipated expansion in production, and
as a result of the efforts being made to increase the cov-
erage of the income tax, we think it may conservatively
be estimated that these other revenues will gradually
grow until, by the end of the program, they should be at
least Sf. 5 million above the 1950 level.

There is no reason to believe that current expenditures
of the Government need expand at the same rate as the
estimated increase in Government receipts. The adminis-
tration of Surinam is large relative to the size of the pres-
ent population;® it should be able, without any significant
increase in personnel except in a few fields, to serve the
needs of the expanded population expected by the end of
the program period. There will, of course, be need for
more teachers and more medical personnel, the mining
bureau and the agricultural and forestry services will
have to be expanded, and, as the number of public works
increases, the costs of maintenance will grow. In addi-
tion, assuming foreign borrowing of Sf. 60 million for
the public investment program, average annual interest
charges on these loans may amount to around Sf. 1.75
million. Taking all these factors into consideration, we
estimate that current expenditures may grow from the
1950 level of Sf. 24.45 million to around Sf. 30-32 million
by the end of the program.

It appears, therefore, that the Surinam Government
should have no difficulty in making a vearly contribution
of Sf. 4 million to the Ten Year Program from budgetary

‘8(Government expenditures (excluding those financed by the Nether-
lands Government) represented more than 30% of the gross national
produet in 1950. The ratio prevailing in most South American coun-
‘ries is eloser to 20%.
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sources, that it may well be able to carry out the entire
Supplementary Program, and that, by the end of the pro-
gram period, it should he able to continue to balance its
budget and still maintain a rate of public capital expen-
diture of perhaps Sf. 7-8 million. Obviously, the major
determining factor will he the actual course of bauxite
production. - As already indicated, however, we believe
that our estimate of three million tons per yvear is a mini-
mum figure; if, as seems likely, production rises consid-
erably above this figure, the Government’s hudgetary
position will be correspondingly strengthened. On the
other hand, if for any reason bauxite production should
decline below the three million ton figure, the Govern-
ment might find itself in a financial squeeze which would
require revision of the investment program.

D. BALANCE OF PAYMENTS

As shown in Table IV, Surinam had a current
deficit in its balance of payments in 1950 of Sf. 14.3 mil-
lion, of which perhaps Sf. 3 million represented abnormal
inventory accumulations due to the Korean war.

Substantially increased exports receipts may be ex-
pected during the program period. Here, again, bauxite
plays a dominant role. On the basis of production and
exports of three million tons in 1952 and succeeding
vears, and no change in price, annual trade receipts
should increase by Sf. 12 million above the 1950 level by
reason of bauxite alone. In addition, the estimated in-
crease in agricultural production of Sf. 20 million by the
end of the program is likely to include, we believe, export
goods to the value of perhaps Sf. 13 million. In the for-
estry sector, exports of lumber and wood products are
estimated to increase by over Sf. 7 million. From these
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major sectors alone, therefore, we anticipate an increase
in current trade receipts, over the 1950 level, of perhaps
Sf. 32 million by the end of the program period.

Import requirements will, we Dbelieve, grow more
slowly. While the expansion in population and the antici-
pated increase in income, particularly in the low income
category, will create a large additional demand for con-
sumer goods, we helieve that the potential pressure on
consumer goods imports will he more than offset by the
inereased availability of domestically produced foods for
Iocal consumption and by the increase in savings of at
least some elements of the population. This opinion is
founded on our evaluation of the response of various
racial groups fo increases in income, and on ouv estimate
of the relative changes in the economic importance of
these racial groups in the future. On the basis of these
factors, we cstimate that the additional value of cou-
sumer goods imports at the end of the program may he
around Sf. 10 million above the 1950 level. If the increase
cannot be kept within these limits, it is probable that
the additional drain on imports will be compensated by a
larger availability of local agrieultural products which
eould be marketed abroad. In any event, we believe that
pressure on imports could he kept within manageable
limitg by controls, if necessary, without substantial ad-
verse consequences.

The transfer of profits is likely to increase consider-
ably, particularly if there is no need for further invest-
ment to expand bauxite production over the three million
ton level expected in 1952. These transfers of profits, we
estimate, may run about Sf. 5 million above the 1950
level. Additional invisible payments (including interest)
may add another Sf. 3 million to the current pavment re-
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quirements. On the other hand, the requirement for capi-
tal goods imports is not likely, in our judgment, to ex-
ceed greatly the level reached in 1948-50. While total
investment by 1962 may be much larger than in recent
years, we helieve that much of it will involve purchases
of construction materials which by then may be produced
locally. Furthermore, a much larger share of investment
is likely to be applied to wages of construction workers.
Altogether, then, current payments may increase by
Sf. 18-20 million over 1950, as contrasted with an esti-
mated increase in current receipts by at least Sf. 30
million.

If these estimates prove reasonably accurate—and
they may prove too pessimistic if bauxite exports sub-
stantially exceed three million tons—the current account
deficit, if any, in Surinam’s balance of payments by the
end of the program should be small. It seems reasonable
to anticipate that any small current account deficit is
likely to be covered by a net inflow of capital.

It has already been noted that most of Surinam’s ex-
ports of bauxite are sold in the dollar area, while a large
proportion of its imports come from the KEPU area, par-
ticularly the Netherlands and the United Kingdom. Since
there is no reason to expect any significant change in the
direction of trade, Surinam should not he confronted with
any problem of exchange convertibility. To the contrary,
it should have a substantial trade surplus with the dollar
area out of which it will have to finance a trade deficit
with the rest of the world.

E. LABOR SUPPLY

In the absence of up-to-date and detailed statistics on
manpower, any discussion of the problem of labor must
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unfortunately be hased on incomplete and inadequate in-
formation.

It has been estimated that in 1950 a little more than
one half of the population of 193,000 belonged to the 14
to 54 age group which constitutes the potential lahor
force. Population actively employed in the distriets ap-
pears to have been hetween 40,000 and 50,000 and in the
town about 13,000 (excluding housewives and domestic
servants).

There were wide differences between the potential
and the actual labor force. In the districts perhaps 70%
of the potential was actunally working. This ratio ecan be
considered high and it is doubtful that it can be increased.
In Paramaribo, however, the labor statistics show less
than 35% of the people in the active age group as actually
working. This is largely explicable by the fact that most
of the women are housewives or domestic sevvants and
these groups are not included in the labor statisties.
There were, however, about 3,000 to 5,000 adult males in
Paramaribo who did not work, or who were only em-
ploved in odd jobs. It ig hecausec of the existence of this
labor pool that it should he possible to carry out the con-
struction works contemplated in the Ten Year Program
without ereating serious labor shortages in other ac-
tivities.

It may fairly he expected that, Trom 1930 to 1962, the
age group 14 to H4 may increase hy around 25,000 people.
Taking into account the present unemployment and un-
deremployment, a maximum uge of the manpower poten-
tial available might increase the availability of workers
in 1962 by around 30,000.

A very rough estimate by the Mission of the probable
Jahor requirements indicates that only 20,000-25,000 ad-
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ditional workers may be nceded by the end of the pro-
gram period. We estimate that the various classifications
of employment may need to be increased as follows: agri-
culture, 13,000-16,000; industry, trade and government,
6,000-8,000; mining, 400. Basic to these estimates are the
following assumptions:

(1) That the mines will need new workers to handle
a higher level of output, but perhaps less manpower for
construction and other capital projects.

(2) That the Government will require an increase in
staff by only about 300. The new staff members will pre-
sumably be highly skilled—such as doctors, agricultural
specialists, mining and forest engineers and teachers.

(3) That the peak lahor force required to implement
the construction projects under the Ten Year Program
will be about 3,000. Inasmuch as they will engage in
projects now being carried out wholly or in part by the
Government, the Prosperity Ifund, or the Stichting, this
will not he a net addition to the current requirements of
construction workers.

(4) That while the forest products industry in Para-
maribo may treble its production, it will not need to in-
crease employment proportionally.

(9) That the additional services expected to he pro-
vided by trade and transport could he performed by in-
creasing employment in this field by 20%.

The availability of labor for agricultural employment
bears particularly careful scrutiny. It is usually reported
that Surinam is short of agricultural labor and popula-
tion, and that immigration will be needed to cope with
this deficiency. It should be noted, however, that the ac-
tively employed agricultural population is estimated to
increase by from 13,000-16,000 people, while the planned
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inerease in agricultural land is 26,000-29,000 hectaves of
which 7,000-10,000 hectares will be included in the Wa-
geningen project. On the basis of these estimates, the
increase in productivity of the small farmer required to
cultivate the additional land which will he available to
him should easily be capable of realization.

The major foresecable difficulty is that, while the
pressure on the manpower potential seems bound to in-
crease in the districts, unemployment or underemploy-
ment seems likely to increase in Paramaribo. Most of the
additional staff requived by the Government will have to
live in the districts, at least one half of the peak labor
force required for the construction works included in the
Ten Year Program will have to work outside of Para-
maribo, and the increased manpower requirements in
trade, transport and services will prebably also originate
primarily in the growing villages rather than in the
town. However, given proper incentives, it is believed
that many workers, ov potential workers, in Paramaribo
may well he willing to migrate towards the country. It
is not expected that this population originating from the
town will dedicate itself to agriculture, but the demand
for labor in construction and mining, as well as in trade,
transport, services, and similar activities in the new vil-
lages, may be sufficient to absorb all surpluses which de-
velop. Recent migrations of a substantial number of
Creole construction workers from Paramaribo to the
Wageningen project and the bauxite mines at Moengo
demonstrate that there are no basic obstacles to such a
development.

Although, for the reasons given, we believe that the
over-all supply of labor should be large enough for a de-
velopment of the type contemplated in the Ten Year Pro-
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gram, spot shortages may well occur in different sectors
of the economy at various times during the program pe-
riod. Even more serious, there will in all likelihood be
severe shortages of skilled labor for jobs which require
technical knowledge, or which involve the exercise of or-
ganizational or supervisory talents. It is therefore rec-
ommended that strenuous and prompt efforts be made to
increase and improve the technical training program,
and that, while this training program is being carried
out, young Dutch technicians be encouraged to come to
Surinam to provide the skills not yet present there in
sufficient quantities.



CHAPTER VI

SUPPLEMENTARY MEASURES
NECESSARY FOR SUCCESS
OF THE PROGRAM

URING 1T$ $TAY In Surinam, the Mission concen-
trated its attention primarily on the proposed
public investment program; it did not attempt to

analyze in detail all the various governmental policies
and practices which affect, directly or indirectly, the pace
of Surinam’s development. Nevertheless, since the sue-
cess of any investment program must depend in large
part on the effectiveness of governmental action in such
fields as fisecal and monetary policy, exchange controls,
vocational training, agricultural research and extension
and the like, and upon the character of governmental
regulation of private economic activities, we have felt it
appropriate to set forth briefly in this concluding chap-
ter a few major recommendations on these matters which
we believe to be of substantial importance to the execu-
tion of the Ten Year Program. Other more detailed rec-
ommendations in various fields will be found in the Tech-
nical Appendices.

The general principle which has guided us in formu-
lating the recommendations in this chapter is that gov-
ernment controls of all types should be avoided to the
extent practicable and that the Government should seek
to achieve its economic and financial objectives, not
through direct intervention in the economic life of the
country, but rather indivectly through the exercise of its

90
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power over such matters as credit, banking, taxes and
concessions.

A. FISCAL POLICY

So far as we could determine, the tax system of Suri-
nam is well designed and, in comparison with most other
underdeveloped countries, is well administered. None-
theless, there is still room for considerable improvement.
Income tax collection in the past has not been very effec-
tive; returns have been filed by only a small part of those
with taxable incomes. We urge, therefore, that the Gov-
ernment push forward with its plan to tighten the tax
administration.

We further recommend that, as a matter of general
policy, all public expenditures during the period of the
program be covered out of current revenues and external
borrowing; the larger part of voluntary savings within
Surinam should not be tapped for Government expendi-
tures but should be left available for the private scctor.
There should also, of course, be no resort to note issues
to finance public outlays, as has happened on occasion in
the past.

We recommend that, shortly after the end of each
year, the year-end cash position of the Treasury be pub-
lished; changes in the cash position from the previous
vear should be reconciled with statements of actual Gov-
ernment revenues, expenditures and other financial op-
erations during the year. Expenditures should be broken
down not only as between ministries but also as between
salaries, other current payments, expenditures for capi-
tal works and other types of transfers: Information of
this type is essential for the formulation of proper eco-
nomic and financial policies,
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B. MONETARY POLICY AND BANKING
FACILITIES

The Surinamsche Bank operates as a central bank, is
by far the largest commercial hank in the country, and is
the depository of most of the funds of the Foreign Ex-
change Board and of the Glovernment. Its policy regard-
ing credits, overdrafts and rediscounts determines to a
large extent the fluctnations of the money supply, the
liabilities of Surinam towards the I8PT area, the volume
of credit, and price levels in the country.

For all practieal purposes, there is no limit on the ex-
pansion of the money supply by the Surinamsche Bank.
Moreover, as long as the Surinamsche Bank is ready to
increase its liabilities to the Nederlandsche Bank, and as
long as the Nederlandsche Bank is ready to increase its
advances, there is no cffective check on the amount of
conunercial credit which can be extended to facilitate im-
ports. CGold and bullion reserves against note issues by
and deposits with the Surinamsche Bank are theoreti-
cally 30%. The mere fact that actual reserves are 50%
of the current money supply indicates that the credit ex-
pansion potential is considerable. Furthermore, Surinam
is a gold producer and the Surinamsche Bank can decide
at any time to issue more notes in order to purchase ad-
ditional gold and thus to increase its reserves.

In these circumstances, it is clear that the mainte-
nance of monetary stability depends primarily upon de-
cisions taken by the Surinamsche Bank. In our judgment,
the present management of that Bank properly empha-
sizes the maintenance of a stable price level and the pro-
tection of foreign exchange reserves in formulating its
operating policies. We helieve that these shonld continne
to be the major objectives of Surinam’s monetary policy
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and that the Government should give every possible sup-
port to the Surinamsehe Bank in pursuing these objec-
tives.

The banking facilities already available appear to he
reasonably adequate, from an institutional standoint, to
meet the country’s requirements, except that (1) the
Popular Credit Bank or other institution designated to
handle the increased agricultural credit provided for in
the recommended program needs to have adequate offices
in the districts for this purpose, and (2) some provision
needs to be made, either through the expansion of an ex-
isting institution or the creation of a new one, for home
mortgage financing. From the standpoint of resources, the
available facilities are considerably less adequate. It is
for this reason that the public investment program rec-
ommended by the Mission includes allocations of Sf. 3
million for additional agricultural eredit and of Sf. 4 mil-
lion for support of private enterprise. If these alloca-
tions are made, it would appear desirable that steps he
taken to channel some of the personal savings now on
deposit with the commercial banks; and some of the funds
of insurance companies and ofher institutional investors
now deposited with the Surinamsche Bank, into the
financing of housing.

C. EXCHANGE POLICY

The increase in foreign exchange receipts which we
anticipate over the period of the Ten Year Program
should eventually obviate the need for foreign exchange
controls and trade restrictions. However, during the next
few years at least, while Surinam is launching its devel-
opment program and simultaneously amortizing its large
outstanding liability towards the Nederlandsche Bank.
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the present control systems will have to be maintained to
counter the pressures on the halance of payments which
seem likely to occur.

At the present time, only trade with the dollar
area is subject to restriction; imports from the Nether-
lands and the rest of the EPU area are unrestricted. Be-
cause of this sitwation, Surinam will, in all likelihood,
tend to have a continuous deficit with the EPU area, al-
though through the imposition of a ceiling on commer-
cial loans any rapid accumulation of large liabilities could
be prevented. If this deficit with the KPU areca can bhe
covered by a surplus with the rest of the world, without
adversely affecting the economy of Surinam, there would
appear to be no particular cause for concern; Surinam
would then be in a position to finance its trade defieit
with the Netherlands by transferring gold and dollars.
If, however, it should become clear that an over-all hal-
ance of payments equilibrium cannot be maintained un-
der the present system, the only way for Surinam to
avoid the necessity of foregoing essential purchases in
the dollar area, or of purchasing goods in the EPU area
at higher prices than thev are obtainable eclsewhere,
would be to relax restrictions on dollar imports and re-
duce imports from the FPU arca hy monetary or other
measures.

D.TREATMENT O FOREIGN PRIVATE CAPITATL

The pace of Surinam’s development will, of course,
be directly affected by the amount of foreign private
capital which may flow into the country for investment
in productive enterprise. Unfortunately, few foreign in-
vestors know Surinam, and there are no special fiscal.
legal ov financial advantages to attract them. Accord-
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ingly, the stimulation of a greater flow of foreign capital
will require vigorous and positive action by the Gov-
ernment.

In the judgment of the Mission, the first step which
should be taken is to remove all restrictions on the move-
ment of capital. Due to the fact that, in the past, private
business ventures have often proved unsuccessful, Suri-
nam has unfortunately acquired a bad reputation in in-
vestment cireles. In an attempt to avoid any repetition
of these failures, the Government permits foreign capital
to enter the country only if satisfied that the proposed
private undertaking has a rcasonahle prospect of sue-
cess. The Mission believes, however, that it is neither
appropriate nor desirable for the Government to pass
judgment on whether a proposed private industrial en-
deavor is likely to prove profitable; nor is the Govern-
ment well equipped to perform any such function. While
we agrec that foreign capital wishing to enter Surinam
should he registered, that the prospects of new foreign
enterprises should he carefully studied and that an opin-
ion on such prospects should he given to the investors by
the Government, we strongly recommend that the inter-
vention of the Government should go no further.

As a second step to attract more private eapital from
abroad, the Mission recommends that, for at least a lim-
ited period of time, appropriate fiscal advantages in the
form of income tax exemptions and favorable rates of
depreciation should be extended to desirable types of
foreign enterprises. Specific proposals to this effect are
under consideration within the Government ; we urge that
the matter be pushed forward promptly.

The mining concession policy of the Government
should also he re-examined. Concessions are now granted
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to private companiés only after the Burean of Mines has
fully explored the area in question and has become fully
aware of the extent, quality and estimated mining costs
of deposits therein. With the limited number of men
available, this becomes time consuming. The Mission
recommends that reputable private concerns be given the
privilege of doing their own exploratory work, provided
they give the Bureau of Mines full access to all data, and
provided final terms of the concessions are based on the
data obtained from the exploratory work. This would
permit Surinam’s minerals to be exploited more rapidly
and thereby accelerate the country’s over-all develop-
ment, ,

Finally, we recommend that some means be devised.
for making more information about Surinam available
to prospective investors; such information services are
particularly needed in financial centers such as New York
and Amsterdam. Through direct contact with individ-
nals and corporations in businesses of the type most
likely to flourish in Surinam, and the preparation of spe-
cial studies on projects most likely to attract them, it
should be possible to arouse at least the preliminary in-
terest of a few important investors. If this is accom-
plished, the representatives of those investors should
then be invited to visit Surinam to study on the spot the
projects in which they are interested, if necessary at the
expense of the Government.

E. VOCATIONAL TRATNING

We have several times in this Report emphasized the
need for additional skilled labor as one of the major pre-
requisites for successful execution of the Ten Year Pro-
gram. Since that Program contemplates substantial
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further mechanization of Surinam’s productive plant, the
demand for engineers, mechanics, tractor drivers, car-
penters and the like will undoubtedly increase consider-
ably. There is as yet, however, no well-formulated pro-
gram for training labor in these skills. While Paramaribo
does have a technical school, its facilities are woefully
inadequate to meet the country’s requirements. As a re-
sult, most enterprises requiring skilled lIahor have up to
now had to give their employees most of their training
on the job.

The improvement of technical training is, we believe,
one of the country’s most urgent necessities. We strongly
recommend, therefore, that the technical school be pro-
vided promptly with adequate personnel, equipment and
buildings and that a program of vocational training he
drawn up, if necessary with foreign technical assistance,
to assure effective use of these improved facilities.
Among the important objectives of such a program
should be to teach unskilled laborers in Paramaribo how
to operate and maintain industrial, mining and construc-
tion machinery, and young farmers how to operate and
maintain agricultural machinery and equipment. Provi-
sion should also be made within the educational system
for courses in business and government administration.

It will take some time, under the best of circum-
stances, for sufficient Surinamese workers to be trained
to fill all the country’s requirements for men with tech-
nical skill and supervisory or managerial talent. In the
meantime, as we have already indicated, Surinam should
encourage the immigration of young Dutch technicians—
engineers, mechanics, doctors, administrators, foremen
and the like—who can provide skills of which the country
is still badly in need.
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. AGRICULTURAL MARKETING

By and large, the methods of agricultural marketing
in Surinam are antiquated and disorganized. As a result.
the producer earns less than he should, the consumer
pays too much for low quality food, and there is consid-
erable waste and spoilage of perishables. If the Ten Year
Program is to be of maximum effectiveness in inereasing
agricultural production, it will have to be accompanied
by improvement, of the present marketing system. The
necessity for this is recognized by the Government.

The main crop in Surinam today is rice, and one of
the major results expected from the Program is a multi-
plication of rice output. Yet the present state controls
on both internal and export sales of rice considerably
hamper the production drive. As is explained in some
detail in Technical Appendix 6, the present system pro-
vides the rice growers with a fixed price considerably he-
low the world market price; it thus reduces the incentive
to maximize rice production which a free market would
provide. We recommend, therefore, that the Government
decide, as a matter of policy, to effect a gradual decon-
trol of rice prices with the idea of ultimately establish-
ing a free rice market. In Technical Appendix 6, we
outline a series of measures by which we believe this
policy can be carried out over a period of years while at
the same time safegnarding urban consumers against any
steep or sudden risc in prices.

Tnereased production of citrus fruits iz also hampered
by poor marketing, particularly for export, although in
this case the difficulty is not state controls but the lack of
any adequate marketing organization. We urge that the
export growers who comprise the membership of the
Citrus Fruit Growers’ Association (CFGA) consider its
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transformation from a mere sales agency into a complete
cooperative instrumentality for improving the quality,
grading, and packing of Surinamn’s export citrus, as well
as for promoting export sales. A number of measures
which might be taken by the CFGA and the Government
jointly to achieve the objective of larger sales of better
quality fruit with less spoilage and deterioration are out-
lined in Technical Appendix 6.

It may fairly be expected that the internal distribu-
tion of food will be substantially improved as a result of
several proposed projects included within the Ten Year
Program, in particular the new Central Market, the new
fish market, the central milk depot and the improved
slaughter house. In addition, we recommend that the
Government: (1) formulate more stringent rules and
establish -tighter controls than now exist to assure the
purity and quality of local foods for local consumption;
(2) assist the dairy farmers of the Paramaribo region to
organize a producers’ cooperative, possibly ecquipped
with its own dairy and perhaps operating the projected
central milk depot; (3) provide more short-term eredit,
through the Peoples’ Credit Bank, to small farmers, fish-
ermen and food merchants who now must frequently
either sell their wares at once for what they can get
for them or else borrow short-term working capital at
exorbitant interest rates; and (4) encourage private en-
terprises, through financial assistance if necessary, to
construct modern facilities for the storage, treatment
and processing of perishable food.

G. TRANSPORTATION

Technical Appendix 5 contains a number of sugges-
tions for administrative action which, in the opinion of
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the Mission, would substantially improve the efficiency
of Surinam’s transportation facilities. The major rec-
ommendations may be summarized as follows:

(1) Modern methods of accounting, budgeting and
inventory control should bhe introduced to improve the
operational efficiency of the Department of Public Works,
the Beekhuizen Works, the Paramaribo bus lines and the
railroad.

(2) The possihilitics of increasing state purchases of
bauxite ore as a road-building material should be thor-
oughly explored with the mining companies.

(3) Closer public control of the maintenance of the
Zanderij Airfield should be exercised to the extent con-
sistent with the existing concession.

(4) Existing tariffs for the internal transport of
freight by truek, barge and rail should be reviewed, with
a view to encouraging the most efficient forms of trans-
portation for the various types of goods and to effecting
a reduction in the general level of haulage charges.

(5) Negotiations with KNMS, other vessel operators
and fruit companies should be intensified in an effort to
have fast refrigerator shipping assigned to the Para-
maribo run.

(6) Negotiations should be pushed forward for the
grant of concessions in favor of the private Dutch inter-
ests which wish to start internal air services within
Surinam.

H. STATISTICS

In comparison with many other underdeveloped coun-
tries, Surinam’s statistical services are reasonably good.
However, there are still large gaps in the statistical in-
formation available, which are particularly important to
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fill now that the country is engaged in formulating and
carrying out a long-term developnent program. In par-
ticular, considerable work should he done in connection
with recalculating the national income and comparing
it with the total value of goods and services produced in
the country. There should also be thorough and regular
study of the structure of gross and net capital forma-
tion. Full population and labor force statistics should
be maintained and indices should he kept of the cost of
living and the cost of import, export and local goods
and services.

We believe that the necessary additional statistical
work implied by our suggestions, including the compu-
tation of national accounts, could he performed by the
Statistical Office with only a slight increase in staff. We
suggest, however, that the objectives of the statistical
work, as well as the interpretation of the data available,
should be worked out by the Statistical Office in con-
sultation (among others) with the proposed new Devel-
opment Board.






TECHNICAL APPENDIN NO. 1

AGRICULTURE

urINAM is about five times as large as the Nether-

lands. lts population is very small in relation to its

size and its productive agricultural area covers only
about 30,000 hectares, little more than 1% of the total
cultivable area.. Yet its range of agricultural possibilities
is wide and most interesting, and there are sound reasons
for confidence that present produection can bhe expanded
many times.

Only the coastal regions need be considered, for the
interior has hardly any population or agriculture. The
coastal regions enjoy a very agreeable, equatorial climate
with temperatures moderated hy sea hreezes. There are
no hurricanes such as those which every few yvears wipe
out much of the agricultural production in Jamaica, and
serious dry spells are uncommon. The rainfall is good
and well distributed; humidity is high. Hours of sun-
shine—zix per day—are low for the tropics.

In the coastal strip there are large areas of clay soils
of high fertility; with the aid of fertilizers the sandy
soils, too, can probably be maintained at a commercial
level of production, if care is taken to conserve the or-
ganic matter in the top layver of the soil. On these two
tvpes of soils a large variety ol tropical crops can be
grown, some of which alveady give high returns per
hectare.

With a climate so admirably adapted to tropical crops,
it is at first surprising that Surinam has such a minute
area under crop. And, in fact, the area under crop was
at one time very much larger than it is today. A variety
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of reasons, chief among them the almost complete ahsence
of scientific methods for the control of the many crop
diseases which are always to be expected, accounts for
the reduction in the cultivated area.

There is now in Surinam a small namber of scientists
with many years of experience in tropical agriculture in
Indonesia; this number will no doubt be increased and
problems of this type can be tackled vigorously. Greatly
increased production should follow—a production which
will need the protection and insurance which only mod-
ern seientific knowledge can give.

A, PHYSICAT, SETTING

Climate. Among the factors Favoring agricultural de-
velopment are:

1. The ahsence of hurricanes which frequently devas-
tate neighboring countries; instead there is a constant
sea hreeze (trade wind) that makes temperatures bear-
able.

2. The climate i classed as ““rain-forest™ which is
the most suitable for perennial tree crops.

3. There is no cold season, no period when tempera-
tures at night are low enough to check tropical growth.
Paramariho has a vearly average temperature of 27° C
(80.6° 1"). Night temperatures rarvely fall helow 21° C
(70° I'). The hottest month is September with 28° C (82°
17). Paramaribo hag never recorded a temperature of
38° C (100° F).

4. There are two rainy seasons, which means that the
distribution of the 2,000 mm. or so of rain (say 80 inches
to 90 inches) is spread rather widely and the two dry sca-
sons are short. The high humidity reduces the loss of
moisture from soil and vegetation in the dry scasons.
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The unfavorable factors are few:

1. There are occasional years, perhaps every 12th or
14th, when the short rainy season is missing. In 1912,
1926 and 1940 rainfall was low. The lowest recorded rain-
fall at Paramariho was 48 inches in 1899,

2. In the dry seasons, when irrigation is needed, the
river water is brackish to saline for many kilometers
from the coast and, below the brack-water line, cannmot he
used for this purpose.

Rainfall. The wettest months are April through July
(peak in May, 300 mun.) with a second wet season in
December and January (December peak, 210 mm.). In
the driest month, October, the average rain is 70 mm.
The wet seasons will be termed “‘long’” and “‘short™
rains in this Appendix.

The humidity at Paramaribo averages 819 rvelative
humidity.

The rainfall increases as one goes inland and also
towards the east; the heaviest rvainfall is thus found
towards the southeast corner where the average is 2,400
mm. or nearly 100 inches.

The Sois. The agricultural arcas can he divided into
three zones which are almost parallel to the direction of
the eoastline but widen to the west.

1. The young coastal plain of about one million
hectares of flat land, composed largely of heavv clay
(Demerara Series).

2. The old coastal plain, more undulating, of 114 mil-
lion hectares—Ilargely light soils (Lelydorp Series).

3. A very sandy strip, composed of coarse white
sands (Zanderij Series).

All three zones were originally covered with forest
exeept for some open grassed areas in the sandy zone.

Inland beyond these coastal arcas are 13,000,000 hee-
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tares of coarse, infertile, lateritic soils which have re-
ceived little attention; their potential is not known but is
regarded as very low, although Bush Negroes manage to
raise crops in places. Much of the area has not vet heen
surveved.

Most of the agricultural development has taken place
in the young couastal plain. Compozed of highly fertile
clay areas interspersed with sandy ridges, this zone is
about 10 miles wide in the east and 40 miles in the west.
1t has been formed from Amazon silt deposited by ocean
currents. There are a few large areas of sand ridge well
above sea level composed of sand brought down by the
local rivers. In the west there are large and more or less
uniform areas of clay while in the central districts patches
of clay and sand are found.

The area is largely below the level of high tide and
this has nceessitated the use of dykes and sluices to keeps
out the sea and drain the soil. Normally there are only
a few inches of soil above the permanently wet zone. All
these heavy soils can grow rice, sugar, cacao, citrus, soya
and pasture grasses. The soils are, in general, acid (pH5
to pHG), but there are patches of alkaline clays and the
profile of the acid soils becomes less acid with depth. The
caleium content of these soils is very low while magne-
sium is high.

The typical heavy soils have a very high percentage
of clav—90% —and a high content of organic matter—
4-5% humus. They are low to medium in phosphate hut
contain sufficient potash and, because of the presence of
a large amount of organic matter, it has been concluded
that the use of fertilizers will not be necessary for a few
vears. Much has to be learned about these clays but their
fertility has been established by many decades of cultiva-
tion in Surinam and British Guiana. Moreover, when
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drained, these soils can carry heavy tractors. They are
very short of caleium hut liming seeins to have little ef-
fect. The preparation of a suitable crumbly top-soil layer
of several inches depth is very desirable if crops other
than rice and sova, which do well without it, are to be
grown.

X-ray studies have shown that the clays contain con-
siderable amounts of a shiny clay mineral, probably illite
(a potash-containing clay mineral), and of kaolin.

The old coastal plain can he divided into two strips,
hoth with very patchy soils—the northern part (about
40% of the total) composed of fine sandy soils and the
southern part (about 60% of the total) composed of dust
clays. The site of the Lelydorp Project is in the sandy
portion and more is said about the soils when discussing
that project. In the old coastal plain, fertilizers will be
necessary to give good crops but not enough work has yet
been done to know what is required. Several tree crops
do well in the newly cleared areas—oil palms, cacao,
coconuts and citrus; and also peanuts, sweet potatoes,
pineapples, hananas, ete. The acid soils are very deficient
m phosphates and rock phosphate will probably have to
be used on all crops. Much of the old coastal plain has
not been soil surveyed but it is known that there are
many variations in soil. The low-lying swampy areas
have heavier soils, suitable for rice and fodder grasses.

Much of the zone is well drained hut the natural drain-
age lines (crecks) need to be opened up and kept clear of
vegetation. Further, if large arcas including the big
swamps are opened up, it will be essential to install
regional drainage systems. Portions of the zone are
scheduled to be surveyed by men specially trained in the
Netherlands.

An aerial photographic survey hag heen made and the
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large-scale (1710,000) photographs have been of great
assistance in discussing the program of land utilization.
The combination of aerial photographs with soil and
vegetation knowledge obtained on foot is the soundest,
most effective and least expensive way of studving the
problems of land utilization in new areas. In the low-
lying areas of Surinam the levels for drainage have to be
meticulously exact, for a few centimeters can be of criti-
cal importance.

The Polder System. The distinetive feature of Suri-
nam agriculture is its polder system. (Polders are areas
enclosed by dykes or walls from which water can he
draimed at low tide quickly enough to avoid damage to
crops.) In Surinam, with much of its eoastal plain areas
helow sea level at high tide, to empolder was to ‘“make a
virtue of necessity.”” Kmpoldering comes naturally to
the Duteh and the system was introduced for sugar-canc
growing centuries ago; as the area under sugar de-
creased, it was uged for a variety of plantation crops and
the larger part of the cultivated arcas (past and present)
is now empoldered. T'he soils are generally deep, heavy
clays or peat over clay with zome sandy strips.

The system ig expensgive in money and labor and re-
quires that the crops grown give a large monetary return
per acre. It is, however, an ahsolute essential and has
some great advantages as well. Given irrigation, as is
generally the case, the polder svstem is an insurance
against dry spells. In addition to protecting the area
against salt or hrackish water, it enables flood water and
storm water to be drawn off through the sluices ut periods
around low tide. The polders arve frequently flooded dui-
ing the heavy tropical showers in the short rains and the
drainage canals must be large cuough to draw off 50-60
mm. of rain rapidly, for, apart from rice, few crops can



TPECHNICAL APPENDIX 109

stand flooding more than a few hours. There are usually
large swamp areas of shallow water, on the land side of
the polders, which supply the irrigation water to the
polders.

The construction of large polders (up to thousands ot
hectares) entails careful surveying and levelling, and,
since large slunices have to he installed, a knowledge of
polder engineering. Empoldering in the Nickerie district
costs about Sf. 400-500 per hectare in a large polder; this
figure does not include the cost of clearing, which in
swamp areas 1s generally low.

From the point of view of hwnus and of soil and silt
conservation, the polder is an ideal system for rice or
sugarcane. Soils are also markedly improved in fertility
by what is known as ““flood fallowing,’” i.e. keeping the
soil for several months or a year under water not less
than 30-40 centimeters deep. Then water weeds grow vig-
orously and the soil ig changed and improved in struc-
ture and in organic matter content.

On the other hand, drying out the soil periodically also
noticeably improves its fertility. With the good drainage
system found in polders, this can readily be done in the
case of annual crops and Surinam’s two dry periods
facilitate the drying out of all well-drained soils. One
result of effective draining is to dry out and harden
the clay subsoil, which can then carry heavier tractors.
The cost of maintaining sluices and ditches in good ovder
is low. With proper maintenance, the life of a polder can
be extended indefinitely.

The polder system ig, of course, admirably suited to
rice growing and the same clay soil that gives a high rice
vield has been found to produce a good yield of sova in
the short rains. Maize can be grown in place of soya but
it is more sensitive to soil conditions.
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The polders are flat areas with only slight differences
in level over areas of hundreds ol hectares—but these
differences are important. Uniform flooding is most de-
sirable for rice, especially when water is in short supply.
Areas which are lower than other portions of the same
polder tend to be poorly drained; they do not dry out in
the comparatively short dry seasons and cannot grow
sova or maize in the short rains. Where feasible, levelling
should be done vear after vear until inequalitics have
heen smoothed out.

It should be added that the typical empoldered arca
does not have complete water control. Damage may
oceur

either through flooding from the tropical rains
which the sluices, opening only at low tide, may not he
able to carry off, or hecause the normal drainage obtain-
able does not allow sufficient depth of dry soil for the
roots of trec crops to develop adequately. To insurc
complete control a system of pumping is necessary.

The Prince Berwhard Polder for Mechaized Rice
Production. Thiz experimental polder of over 250 hec-
tares was started in 1949; it was partially planted up in
1950 and almost tully planted up in 1951. On this polder,
regarded as a necessary prelimmary step in the Wagenmn-
gen mechanized project deseribed later, a variety of agri-
cultural methods, new crops and mmachines is heing tried
out by experienced Dutch farmers. It has already been
shown that, with the help of irrigation water, sova will
do well (1,200 or 1,400 kilog per hectare) in this soil in
the short rains. The top soil after drainage and cultiva-
tion is in a good crumbly condition but it is probably not
deep enough for maize and most annual crops; with cul-
tivation, however, this top layer wilt undoubtedly become
deeper.
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Rice vields vary considerably from ficld to field and
much study may be necessary to isolate the causes of the
differences. Fortunately, excellent rescarch work, espe-
cially in the production of hetter tyvpes of rice and other
crops, is being carried on.

The greatest difficulty, thus far, is the weed problem.
Weeds can be controlled by various methods: ¢crop rota-
tion; inundation, when the weeds are not rice or other
water-loving plants; cultivation by man and machine;
and spraying or dusting with plant hormones (rice stands
up well under this selective weed-killing). All are being
studied but up to now the problem has not been solved.

The Prince Bernhard polder gives Surinam an excel-
lent opportunity to study mechanized agriculture under
polder conditions. It has already proved a valuable fac-
tor in the further development of rice mechanization and
in the next few years should set a high standard of
achievement in efficiency of mechanization and in crop
production.

In the British Guiana mechanized rice area, it has
been found advisable to replace rubber-tired wheels by
steel wheels which ean be made on the spot and readily
repaired or modified as necessary. Stecl-wheeled trac-
tors can work under wet conditions better than rubber-
tired vehicles.

The River System. While the most striking artificial
feature in Surinam is the polder, the river systemn is an
equally striking natural phenomenon. How these rivers
came to be so deep and so winding and to parallel the
coast for so much of their length is not for discussion
here. These characteristics have, however, had a vital
bearing on agricultural development. For example, the
depth of the river beds explains the presence during the
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dry seasons ot brackigh water many kilometers above the
estuaries.

Being tidal, the rivers are the outlet at low tide for
the floodwater (rain water) from the plantations, as de-
scribed later. Tt was this fact and the ease of access given
by the navigable rivers which led to the riverine develop-
ment of Surinam’s agriculture from the beginning of the
slave plantations. There were no roads, but plantations
were casily reached by river and all produce could he
loaded into river boats from the plantation wharves. The
swamp or forest arcas which constituted the hinterland
of the plantations were the reservoirs for their water
supply in the dry season, while all drainage water passer
through sluices into the rivers around low tide. Thus the
rivers of Surinam were a controlling factor in the estah-
lishment of the plantations and the tvpe of agriculture
introduced.

B, TYPES OF FARM LABOR AND THEIR
REGIONAL DISTRIBUTION

Surinanm’'s agricultural producétion is shared between
(Creoles, Hindustani, Indonesians and a few Duteh
settlers. The other racial groups are Bush Negroes and
Amerindians who live in the interior and who are negli-
gible as agriculturists. The former are employed chiefly
on logging and theirs is a “shifting’’ agriculture (milpa).
The Amerindians, too, practice milpa; they occupy very
little land in the coastal strips.

The total population outside I?aramaribo is about
115,000. Most of these are on small holdings and only
about 20,000 live on the plantations.

The Creoles. While the Creoles form the largest
racial group (82,000), they live largely in Paramaribo



TECHNICAT APPENDIX. 113

and only a minority has taken to farming. The percent-
age of literacy among the Creoles is high. They are good
at mechanical work, for example, as tractor drivers in the
bauxite industry, but have had little opportunity to use
thig ability in mechanized farming.

The chief Creole farming area is at Coronie, where
Creole farmers have successfully estahlished 1,200 hee-
tares of coconut trees and 400 hectares ot rice. Coronie
is on a coastal sandy ridge, hetween the Coppename and
Nickerie rivers. 1t is an isolated area with no river con-
nection. The village has no services or amenities and it is
an wrgent task to make the area more attractive to its
inhabitants as well as to increase greatly the avea under
crop to meet the needs of the rising population.

The Land Improvement Program of the Government
includes both a project for the development of Coronic
and one for the development of Para, the second Creole
Tarming avea. It is thus hoped to stop the drift of Creoles
to Paramaribo, as well as to overseas conntries. With the
opening of larger rice farins in which mechanization will
play a part, Creoles may also find profitable employment
as tractor drivers.

The Hmdustani. The Hindustani, who form the next
largest racial group (67,000), live for the most part on
the land, This ig in sharp contrast to their tendency in
other tropical countries to move to urban centers. There
is no solely Hindustani area comparable to the Creole
area at Coronie. Hindustani are found scattered on small
farms in all the rice-growing districts, chiefly in the
neighborhood of Paramaribo and around Nickerie. A
number of them are dairy farmers. Hindustani are show-
ing a great interest in the larger holdings which the Gov-
ernment will be offering in the new empoldered areas and
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it seems likely that the larger vice farms, i.e. those over
four or six hectares, may be taken over largely by Hindu-
stant and developed with more or less mechanization.

The Indonesians. Recent importations of labor have
heen almost entirely Indonesian. Numbering nearly
40,000, almost all of them live on the land, chiefly as small
farmers who work parttime in industry to supplement
their incomes. They are to he found in all the rice-grow-
ing areas, especiallv on small Government farins of one
to two hectares within a few miles of Paramaribo, scat-
tered along the Commewijne, at Nickerie and on the plan-
tations; indeed, the plantations depend very largely on
Indonesians for their labor. There has recently heen some
drift to Paramaribo.

The Dutch. Most of the 5,000 Furopeans in Surinam
are Duteh, but the total number of Dutch farmers is very
small. They have seftled primarily at Kwatta, in the
neighhorhood of Paramaribo, where they have 61 hold-
ings (averaging 12 hectares) and engage in dairyving.
The Kwatta settlement is over 100 vears old; it is strug-
gling under adverse conditions, poor drainage in particu-
lar, which are described elsewhere. The Wageningen
project is to a great extent designed for new Dutch
farmers from the Netherlands with a good knowledge of
mechanized farming.

C. THE RISE AND FALL OF THIE
PLANTATIONS

Sugar was established over 300 yvears ago and cacao
and coffee some 200 vears ago. These were the main
plantation crops until the 20th century when bhananas and
citrus were also grown. While a century ago there were
200 plantations, emploving 50,000 workers largely in
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sugar production, today there are only 24 plantations
with 5,000 cultivators growing sugar, coffee and citrus.
The average size of the cultivated area on plantations in
1950 was about 200 hectares, the total arca of plantation
crop being roughly 5,000 hectares.

1. CHier Pravrartion Crops

Sugar. Sugar was the first and most important prod-
uct of Surinam during the old slave days, and at one time
1t was even legal tender. It is still the chiel crop of
British Guiana and of the Caribbean, but in Surinam it
has fallen away to three small areas which together do
not produce the 6,000-7,000 tons consumed locally. Once
grown on over 100 plantations, sugar began to decline
with the liberation of the slaves. By the beginning of the
century there were only 5,000 hectares under cane pro-
ducing 9,500 tons of sugar and 1,200 tons of molasses. As
sugar beet in the Netherlands and sugar cane in Indo-
nesia were grown in increasing amounts, the arvea under
cane in Surinam continued to diminish. In 1732, as a
result primarily of modernizing the Marienhurg estate,
production reached 25,000 tons, but the closing down of
estates because of the world slump and the advent of the
froghopper pest, followed by the loss of labor in World
War I, combined to reduce sugar production to its pres-
ent small proportions. The areas arc now too small for
efficient mill production and fertilizers are hardly used at
all. ,

Cacao. Cacao is a native of South America and the
world’s supply came from that continent until other
areas, in particular West Africa, developed cheaper pro-
duction. After the abolition of slavery in Surinam, cacao
developed rapidly as it replaced the coffee which went out
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of cultivation. The first cacao mtroduced was Criollo,
from Trinidad; later the higher-yvielding Forestero was
brought in. Production reached its peak in 1895 with
4,400 tons produced on 5,400 hectares, a vield of over 800
kilos per hectare.

Then witch-hroom disease attacked the trees and pods
so that the present arca under old cacao is only a few
hundred hectares. Today, with new highly productive
strains from Trinidad, which should give two to three
times the previous vield and which include some types
immune to witch broom, there ig hope that cacao may
again become a gignificant export.

Coffee. Coffee has heen a Surinam crop for centuries.
In fact, it was from Surinam that the cultivation of coffec
spread to Brazil and other American countries. Arabhica
coffee was grown at first and in the 18th century exports
reached 13,000 tons. The attack of the leaf disease
(Hemileia), which has attacked Arabica in most parts of
the world, and the shortage of labor after the liberation
of the slaves led to the introduction of Liberica coffec
from West Africa. The Liberica coffee tree is resistant
to disease and pests and can be harvested over long
periods instead of a short peak period as with Arabica.
Tiberica has, however, a marked flavor which many coffee
drinkers do not like. Nearly 7,000 hectares were in pro-
duction up to 1939 but by 1950 the effects of the war had
reduced the area to 2,500 hectares with a production of
D67 tons, less than half the former yvield per hectare. The
trees have heen neglected and have grown to a great
height so that picking is very difficult. In recent years a
new fusarium wilt has been killing the trees.

Bananas. Conditions in Surinam are very suitable for
bhananas. In 1906, by an arrangement hetween the Suri-
nam Government and the United Fruit Company, the



TECHNICAL APPENDIX 117

Grovernment undertook to plant up 7,500 acres with Gros
Michel bananas and to deliver to the Company 1.5 million
bunches a year. A labor shortage, an unfavorable season
and the outhreak of Panama disecase delayed the first
shipments and by 1909 the disease had destroyed most of
the crop. The Congo (a Cavendish type) banana, which
was practically immune to Panama disease, was intro-
duced but the Government hy this time was not prepared
to find any more money for the scheme and it collapsed
in 1911. The maximun export (to the United States) was
650,000 bunches a year in 1909 and 1910.

After the first World War, banana export was again
considered but in 1933 the leaf spot disease (Cercospora),
which does not kill the trees but seriously reduces pro-
duction, had spread to such an extent that all develop-
ments ceased for a period. Given control of disease,
Surinam can, however, undoubtedly grow good bananas
on both its heavier and lighter soils.

Citrus. When coffee failed, the Government encour-
aged the planting of ecitrus, the last of the crops to be
planted in any quantity on the plantations. The total area
under citrus is 2,000 hectares, of which a little more than
half is on plantations. Export was started but met with
great difficulties and very little fruit is being exported
today in spite of the modern processing and packing
plant.-which has been erected in Paramaribo. There are
plans for a juice factory in Paramaribo to take the un-
exportable fruit, but no substantial development of citrus
growing can he expected without a vigorous export trade.

Oul Palms. This is a new crop in Surinam. A few
palms were established successfully on a small area near
Lelydorp in 1930 hut the trees were neglected during the
war and little information is available about their pro.
duction. New sgeed from Sumatra and West Africa has
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been obtained and it is hoped that on suitable soils oil
palms can be highly productive.

2. THi Furukk oF THE PLANTATIONS

Sugar, cacao, coffee and bananas have all suffered
from or have even been wiped out by dizcases and pests.
For successful operation in the future it seems clear that
plantations must have:

a. at least two or three marketable erops on cach

plantation;

h. the assistance of the latest methods of discase con-
frol, including the introduction of new strains,
modern sprayving methods, soil hygiene and the
like;

. highly productive types which can be rapidly mul-
tiplied ;

d. better drainage in aceordance with the standarvds
of the scientists of the Paramaribo Experimental
Station

e, export markets, without whiceh there ecan be neither
development nor stability; and whieh in turn re-
(uire

t. a high standard of quality and processing.

(iiven these, the remaining and all-important problem
is lahor. The plantation managers insist that the short-
age of lahor is their greatest handicap. They argue that
better wages will not attract labor bul may have the
effect of reducing the number of hours which existing
laborers will work.

In addition to the present producing plantations,
there are several thousand hectares of abandoned planta-
tiong which were at one time ¢leared and drained at great
expense. These could he hrought back into production
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if they were turned into small rvice farms, but if they are
to remain as plantations the, three problems of produe-
tion, marketing and labor will have to be tackled without
delay. Production can be increased if the new straing of
cacao and oil palms do well; it cannot he assumed as yet,
however, that oil palms will do well on typically heavy
plantation soils. The marketing and shipping of citrus
1s essential for most of the plantations; this is a difficult
problem and one which the plantations by themselves
sannot be expected to solve.

Finally, theve is the problem of attracting labor. At
Lelydorp the authorities hope to develop a cooperative
system of farming (initially cooperating in purchasing
and marketing and later perhaps in spraying, harvesting
and processing), and farmers will be assisted to acquire
their holdings. A cooperative scheme for the plantations,
if one could be worked out, might also help in attracting
more labor and stimulating better work. For example, a
large portion of many of the plantations is not in use;
perhaps such aveas could be leased conditionally to the
workers who might be helped to plant up these holdings
with good material.

In the opinion of the Mission the possibilities for
establishing cooperative or private sharing systems on
the plantations should be carefully studied. The planta-
tions were not laid out for mechanization and without
some such device for increasing the productivity of labor
it is difficult to see what advantages plantations have over
small farms, provided the latter get the full henefit of
scientific advantages such as new varieties. The Slootwijk
project, described later, should also help in finding ways
to improve the present agricultural methods of the plan-
tations.



120 SURINAM
D. SMALL FARMS

History and the Conditions of Tenure. With the abo-
lition of slavery and the abandonment of plantations in
the latter decades of the 19th century, small farms began
to be established under a variety of conditions reflected
in the present-day lack of uniformity as to size, tenure
and the like.

1. “Government Settlements’ consist of small ten-
ant farms ranging in size from less than one to three hec-
tares for which a rent of St. 10 per hectare is paid. Here
the Government is responsible for maintaining the drain-
age system. Farms in the settlements total 6,300 and
cover 9,000 hectares.

2. In the ““Outside Settlements’ (i.e. outside the
Government Settlements), maintenance is the responsi-
hility of the tenants and a lower rent is charged—=St. 3
per hectare. Faring in Outside Settlements number 12,800
and cover 13,600 hectares.

3. There arc a number of cases where a small farmer
has come to some arrangement with a plantation owner
to lease a holding or has acquired a long lease direct from
the Government. '

4. In the new Government-built polders at Nickerie
farms of somewhat larger size (usually four hectares but
up to 32 hectares) are allotted to applicants.

In recent years portions of the Government Settle-
ments have been handed over to ‘‘village’’ communities
with powers of self administration; the village commu-
nity is granted a long lease on its whole area which it
sublets to tenant holders. In the polder areas the admin-
istrative body is the Cooperative Water Board. Out of
this should arise a very useful type of public body, which
might even override racial groupings. Polder farming is
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necessarily to some extent collective Tarming and it re-
(quires some centralization of administration.

Importance of the Small I'arms. The plantations cul-
tivate 5,000 hectares out of a total of 30,000 hectares. The
25,000 hectares occupied by the small farmers have a
population of about 80,000, i.e. some 16,000 families with
an average of 114 hectares cach.

Today there is a strong feeling, which the Mission
shares, that the rehabilitation of small holdings, an in-
crease in their number and size, and the opening up of
new polder areas for small to medium farms, constitute
the most important, least speculative and most far-reach-
ing task of the Government.

Conditionis on the Small I'arms. Most of the small
farms are in an unsatisfactory condition.

The first impression gained from a visit to several
peasant arcas near Paramaribo was the almost universal
insufficiency of the drainage systems. Probably these
systems were originally installed without sufficiently
accurate surveys, and in any case the drains have gener-
ally been long neglected. Many areas now need to be re-
surveyed and the drains deepened and connected up to
regional systems. One or two feet may make all the dif-
ference between a dry sandy ridge and a marsh. Full
advantage must be taken of all natural drainage lines.
Roads and polders in the past were often made with but
little regard for soils and levels.

Poor drainage is a problem in pasture (dairying) and
in rice areas. Most of the pastures are in misecrable
shape, yet they consist for the most part of valuable re-
claimed (empoldered) land which at one time was far
more productive. As a result of the lack of drainage,
cattle suffer badly in the wet season and go down in con-
dition, while pasture production is reduced to less than
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half. On the whole, the farmers have little idea of what
good pastures are like, or what they can produce, cither
in grass or milk. The improvement in pasture in three
months of dry weather as a result of draining the pas-
tures at the Animal Hushandry Farm in Kwatta should
he a convineing demonstration of what can be accom-
plished in a short time. Pasture improvement must, of
course, be linked with improvement in stock.

But the most important product of the small and
medium-sized farms is rice. The typical small farmer
grows rice as the main crop. Here, too, improved drain-
age is necessary, chiefly in order to enable a rotation crop
such as soya heans to he grown; at present nothing is
grown in the short rainy season bhetween the rice crops,
50 that annual production is nearly halved. Proper drain-
age and the growing of a leguminous crop should, as ex-
plained later, also help to increase rice yields. Lt should
be noted, however, that, in many areas of Surinam, rice
vields are already very high tor the tropies; on the
Saramacca River, for example, vields are probably the
highest in the tropical world.

The small farms produce nearly half the total citrus
fruits of Surinam and these provide a useful cash income
for the peasant. Other crops, such as bananas and vege-
tables, are of less commercial importance although they
are very important for the family food supply.

Improvement of the Small Farms. To improve the
drainage on individual farms is generally useless unless
the regional drainage has heen improved. The Govern-
ment has in view large schemes to improve drainage con-
ditions but its efforts thus far have been limited by lack
of money. In 1951 the Government improved the drain-
age of (Government Settlements near Paramaribo, total-
ling an area of 1,600 hectares at a cost of Sf. 35 per hee-
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tare. This will increase yields by 15% on land under cul-
tivation and make more land cultivabhle.

In 1952 five other Government Settlements will e
tackled—a total of 2,400 hectares to cost Sf. 60 per hec-
tare—and four Outside Settlements consisting of over
2,000 hectares at a cost of Sf. 76. In these latter arcas the
increases in the yield of rice should he 209 over the pres-
ent figure of 2,700 kilos. This work is not at all spectacu-
lar, but it is most valuable and should be speeded up
until all such areas have been rehabilitated and reallo-
cated. By allowing sova to be sown in the short rains it
will very considerably increase the valuce of the produc-
tion per hectare.

The need for increasing the size of the small farms is
also recognized, but expansion depends first of all on the
availability of oxen for plowing. Without oxen, a farmer
cannot prepare an arvea larger than half a hectare to put
under rice. With oxen, farms can be increased to at least
four hectares-—quite a considerable vice farm in com-
parison with those in, say, Japan.

Whether a peasant now holding a farm about one
hectare in size can manage a four-hectare holding will
depend, not only on the man himself, but often on the size
of his family. A sarvey made during the war showed that
peasants with farms of about one hectare obtained nearly
half their income from other employment while the
holders of four hectares ohtained only 8% of their total
earnings outside the farm. With the development of soya
beans as a rotational crop with rice, good farmers should
he quite independent. A four-hectare holding, if in good
condition, should bring in—with two crops a vear, rice
and sova—a grosg veturn of SFf. 2,000, with direct ex-
penses Sf. 500, giving a remuneration of about Sf. 4 per
day for the farmer. In comparison, plantation workers
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get ST. 1.5 per day, although they can sometimes inerease
this to Sf, 2.5-3 whea on piece worlk.

In most eascs expansion of a one-hectare farm to four
hectares will not be possible without some financial as-
sistance from the Governimment to the farmer to enable
him to purchase the oxen, impleinents, larger quantitics
of seed and similar items that will be required for the
larger area.

Future of the Swall Ferms. The Mission helieves that
the growth of small farms in the next few vears will he
largely in the dirveetion of:

1. More cooperative enterprise. The Lelydorp ven-
ture is to a large extent a cooperative development, there
1s a cooperative rice mill at Nickerie, a cooperative oil
press at Coronie and other indications of an increase in
cooperative working.

2. Commercial farming at Nickerie on farms of, say,
16 hectaves or more. While the total area of small hold-
ings is small today, the prospects, thanks to the new out-
look and new knowledge of the Departinent of Agricul-
ture. are very healthy and-encouraging.

What part the new cacao tvpes and later the new oil
palms will play in the development of the small to
medium farme we do not know. At present these farms
are regarded as primarily rice farms but there are all the
conditions in parts of polder areas and in the old eoastal
plain of a high standard of mixed farming, i.c. annual
crops, tree crops and pastures.

. CROPS

Crop Yields. The following table gives the areas and
vields per hectare of the chiel erops. Tn the ease of the
legs important erops the arveas and vields vary consider-
ably from vear to vear.

fP
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TABLE 1

Cror PRODUCTION

Crop Area (hectares) Average Yields
per liectare
Riee oo 18,000 2,700 kilos
2,500 7,000 nuts (Coronie)
2,300 250 kilos
Citrus 2,000 50,000 fruit.

(1,200 in procduetion)

Jananas and

Plantains ... 1,400 650 bunches
Sugar cane ... 1,300 3,300 kilos (sugar)
Beans . 600 500 kilos
Caca0 wooee . 530 200 kilos (old trecs)
Maize 450 1,000 kilos (on cob)
Peanuts ... 400 800 kilos (in shell)
Soya ... N 100 900 kilos

Casava, vams and

sweet. potatoes .. several tons
Oil Palms ... Only a few palms giving 4 tons fruit, 1 ton kernels
A large variety of vegetables and tree fruits is also grown,

The areas under rice and sova are being rapidly in-
creased. Those under tree crops will increase consider-
ably in the near future in the case of coconuts and cacao
and more slowly in the case of oil palins as young trees
hecome available from the Experimental Station.

Citrus, banana and pineapple production cannot ex-
pand substantially unless and until regular exports are
assured.

Rice. Rice has recently become the foremost crop in
Surinam, in both area and value of total production.
Roughly 25% of the population lives on farms primarily
devoted to rice. There are large flat areas of clay soils in
the young coastal plain which are admirably adapted to
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rice cultivation. Tt presents very few disease or pest
problems until it gets into storage, where insects and
rodents do more harm than is done in the field.

Add to these {favorable tactors the high rainfall, the
high temperatures throughout the vear (or rvather the
absence of any cold spell), the fact that much of the
potential rice area is under swamp vegetation which is
easily and cheaply cleared and that soya can be grown as
a gecond scason crop, and it secmns clear that there are
substantial opportunities for the further development of
rice production.

Because of the shortage of labor and because the flat
rice lands lend themselves to mechanical treatment, the
possihilities of fually mechanizing rice production are
being worked out. The major problem of mechanization
is to grow a high-vielding rice capable of being veadily
combined.

The swamp arcas which cover the hinterland of the
present rice areas supply the irrigation water which in-
sures early sowing of rice and the additional water for
periods of low rainfall and for the second season erop.
River water ahove the hrack is available in some places,
notably at Wageningen, and thus insures supplies in the
occasional dry vears.

An important piece of work on rice which is heing
carried on at the Paramaribo Experimental Station is to
test the possibility of growing rice with the hrackish
estuarine water which is available in most of the rice
growing areas. If this brackish water could he nsed at
{hines ot emergency, the effect in dry vears would be in-
portant. The high rainfall should insure adequate leach-
ing out of the salt under the right conditions.

The most striking feature of rice growing in Surinam
is the high vield, especially in certain areas of good soils
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—vields much higher than elsewhere in the tropics. Some
varieties of rice are not at all adapted to the short equa-
torial day, and it has often been claimed in countries like
Malaya, Indonesia and Ceylon that, owing to the short
day, it is not possible to produce the high vields per hec-
tare of Japan, Italy and other countries in the sub-tropies
or temperate regions with longer summer days.

In the Saramacca area of Surinam, however, vields of
five tons of paddy per hectare are sometimes realized.
With poor drainage this yield falls to half—showing how
important soil drainage is for rice. The Saramacca vields
are obtained without the use of fertilizer, rotation or
fallowing. With a crop of sova as a second season crop,
vields should increase. Japanese yviclds average five tons
per hectare, hand grown; in the United States, where
production is mechanized, yields are much lower. The
average yields per hectare in well-drained soils of Suri-
nam are: Skrivemankoti, 3.5 tons; Rexora, 2.7 tons. The
next highest yield in the tropiecs is in British Guiana
where rice averages 2.5 to 3 tons per hectare, indicating
the high fertility of the coastal clays which are common
to British Guiana and Surinam. Morecover, Surinam
erows a crop of rice each vear whercas in some countries,
for example in the United States, only about one crop
cvery three years is grown. It is also worth noting that
in Surinam about 120 days a year are spent on rice cul-
ture per hectare contrasted with 170-180 days in Japan.

The area under rice in 1945 was 14,600 hectares, pro-
ducing 37,000 tons of paddy; in 1950 17,800 hectares pro-
duced 50,000 tons of paddy. Most of this was exported
and the whole of the export was acceptable to the Furo-
pean market.

Coconuts. Coconut palms have been growing for cen-
turies in Central and South America. Next to the African
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oil palms they are, measured by production per hectare,
the most prolific source of o1l. Coconuts do well in Suri-
nam, especially at Coronie where diseases and pests are
almost unknown. Some trees produce 200 nuts per year—
at 8¢ Surinam per nut the crop from such a tree is worth
St. 16 and there arc about 120 trees to the hectare.

Coconuts are prone to a variety of discases and every
effort should be made to keep Coronie free from these
and from the various borers which are such a curse to
coconuts in other parts of Surinam.

While the drainage at Coronie is good, this does not
apply to many other parts of the country where poor
drainage seems to be the chief cause of the death of the
voung trees. With bhad drainage the trees appear to be so
physiologically weakened that they sucecumb to various
diseases which otherwise would he less troublesome. In
Nickerie hud-rot is also serious.

Coconut oil was imported in 1950-1951. A small
amount of oil from the copra (the dried flesh of the coco-
nut) is expressed locally at Coronie in a not very modern
press. It is more profitable, however, to export coconuts
in the shell than to express and sell the oil for soap-
making and feed the residue to pigs.

The vield of oil is 800 to 1,000 kilos per hectare and
with selection of trees and better expressing this figure
could undoubtedly be increased considerably. If this fig-
ure is compared with the production of, say, 300-400 kilos
of groundnut oil per hectare (which entails annual plow-
ing, sowing, weeding and harvesting), the economics of
coconut growing look very attractive; hut between the
wars, with the low prices of fats and oils, even the coco-
nut industry had a very had time.

At Lelydorp, where it is proposed to grow coconuts,
there will he more trouble with discases and pests than at
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Coronie. Fertilizers will be used but there is little knowl-
edge available about the yield of nuts or the effect of fer-
tilizers. Much will depend on the success of the efforts to
maintain the top soil ot the torest undisturbed.

The dwarf type of coconut has heen introduced into
Surinam but there are no records of production. It will
be planted up at Lelydorp.

Coffce. Since the war there has been no difficulty in
selling Liberica coffee, primarily to Scandinavia. How-
ever, because the flavor of other coffees is generally pre-
ferred, any substantial improvement in the world supply
of coffee might make export from Surinam difficult. Dr.
D. S. Fernandez, until recently Director of Agriculture in
Surinam, has developed a simple process of treating the
coffec which is said to change the flavor and long storage
is reported to have a similar cffect. '

In Slootwijk there are a few trees of Cuanephora
(Robusta) which give a better coffee. Canephora will
present somewhat the same difficulty as did Arabica be-
cauge it has to bhe picked during a short period. To meet
the problem of securing labor during this peak period,
consideration should be given to the use of school chil-
dren from Paramaribo at picking times. They could be
transported by water in a few hours to most plantations;
it would be a ‘‘holiday with pay.”” This might solve one
of the limiting problems of the plantations. In Kngland,
for example, all hops ave picked by Tondoners who travel
perhaps 60 miles and live in the hop gardens; and fruit
picking is largely done by people who take their holidayv
that way. Children in Paramaribo might grow up with
a different idea ahount the countrv and about working
on the land if given the opportunity while young to he-
come familiar with farming conditions.

In the meantime Liberica coffee is being grown and
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exported. It is remarkably free of leal disease and inscet
pests, and if the wilt disease can he controlled, the flavor
improved and the young trees pruned so that picking is
easy, then Liberica should have a futurce even if compe-
tition again becomes acute. But it would be safer to plant
up the Caneplhora or other types of good coffee (for
example, Congolensis) and study their possibilities.

Bananas. Surinam can undoubtedly grow good ha-
nanas on both its heavy and lighter soils. The problem
of Panama disease which ruined earlier hanana projects
has heen solved fairly satisfactorily by the introduction
of the Congo banana, which is said to be rather better
than the Lacatan banana now heing exported from Ja-
maica. The control of Cercospora is still difficult but
hy no means impossible.

(iiven control of disease, the conditions for banana
growing are good. Soils are fertile and produetion is
rapid, and also very uniform throughout the year if irri-
eation water is supplied in the dry seasons. As already
noted, however, fresh water all the vear round is only
to he found in the upper reaches of the rivers.

Apart from occasional small shipments there is no ex-
port of bananas at the present time. The fruit itself is
very satisfactory but the lack of refrigerated holds pre-
vents any growth of export. There is a standard size
hunch of nine hands known as a ““‘count’” bunch, but this
is rarely found in Surinam today owing, we believe,
largely to the damage done to the leaves by the Cerco-
spora digease. The average hunch of bananas in Surinam
is only seven hands. With spraying, it should be prac-
ticable to produce nine-hand bunches wherever soil con-
ditions are good.

The absence of shipping Facilities iz most serious. Un-
less and wntil regular shippings of hananas (with citrus
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and perhaps pineapples) arc made, Surinam will never
develop its hanana production substantially.

There are certain small outlets for other hanana prod-
ucts—dried hananas, ‘‘chips,”” ‘“‘flakes’’ and flour—all
of which are supplied from hanana exporting countries
and which are worth considering; but the bhasis of a

¢

banana industry is the regular export of fruit in large
quantities.

A Banana Plantation. Many vears ago it was sug-
gested that a banana plantation should be started under
the best conditions available in Surinam. These would
be (1) rich virgin soil, (2) fresh water for irrigation at
all times, and (3) deep-water loading of ocean-going
ships alongside the plantation.

A site for a large (4,000-hectare) banana plantation
on the Cottica River was chosen by a Surinam firm he-
fore World War IL. Growing conditions would, it is he-
lieved, he unusually good and should permit a steady
supply of at least 50,000 bunches of bananas cach week
all year round, i.e. one ship a weck. Loading could be
divect from the estate to ocean-going refrigevator ships
with no interference from wind or wave.

Despite the technical advantages of this project, it
cannot be carried forward unless an adequate supply of
labor can be assured, sufficient capital interested, and
arrangements made for weekly refrigerated shipping
service. These difficulties, particulavly the labor prob-
lem, may prove insuperable, but the possibilities of the
scheme appear sufficient to justify discussions with a
fruit shipping company. In connection with the lahor
problem, immigration might be considered. A banana
plantation in a new area might offer an opportunity for a
new approach to an enlightened immigration policy com-
bhined with a cooperative agricultural development.
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Citrus. The growing of eitrus, like that of hananas,
can be considerably extended it a dependable export mar-
ket for the fruit, and also for fruit juice, can he devel-
oped. Only about 1,200 hectares of citrus are now in
full production. Production per tree is 600 fruit on the
best plantations and this could easily be increased with
more knowledge, better drainage, spraving and, on light
soilg, fertilizing.

Since the war the Paramaribo Kxperimental Station
has demonstrated that good ¢uality oranges, rich in sweet
Juice and of fairly good appearance, can he grown. Since
1945, 300,000 voung trees have heen distributed, i.e. suf-
ficient for over 1,000 hectares. As elsewhere in equatorial
coastal regions, the oranges ave green or greenish-yvellow
when ripe but they can be tinted artificially when gomg
through the packing house. If protected agaiust rustmite
(by spraying the trees with ‘““wettable’” sulphur), the
appearance of the fruit i1s still further improved. Above
all, the fruit must be protected against storage rot and
this cau he effectively done by dipping the fruit in Dowi-
cide A. Stem-end rot is not troublesonme on the tree hut
develops rapidly in storage. In addition to chemical
treatment, the storage of the fruit in cold rooms daring
the long voyage to FKurope is essential. When cooled to
helow 10° C. the percentage of rot in four weeks is only
1% of the fruit affected. Improved appearance and qual-
ity would prohably bring double the present price in the
Netherlands.

Fertilizers, when needed, improve the quality of the
fruit and reduce stem-end rot. On sandy soils fertilizers
are essential and zine must be applied. Complete ferti-
lizers (NPK) plus manganese are needed on these soils
and may increase the ¢rop yvield many times. In the clay
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soils no zine or manganese is required but phosphate
may be.

The citrus trees throughout Surinam seem to be lack-
ing in foliage. This may very possibly be due to a lack
of nitrogen caused by poor drainage conditions in the
heavy soils. It is significant that, on one plantation where
the level of the drains between the rows of citrus was
lowered and kept low by pumping after every heavy
rain, there was a marked improvement in the foliage of
the trees in a short time.

The chief local orange variety is known as Kwatta
202. Tt is high in sugar and low in citric acid (content
of Vitamin C is not known). The local grapefruit is very
good, sweet rather tham sharp; and a very good mandarin,
King Variety, is grown.

The citrus problem is now primarily a marketing
problem. This is discussed elsewhere.

Sugar Cane. Sugar should do very well on the Suri-
nam coast. The froghopper pest can now he controlled
by chemical dusting; varieties resistant to ““leaf seald,’”’
a serious bacterial discase, are now available; and yields
‘can be considerably increased by the use of sulphate of
ammonia. Furthermore, Surinam is entitled to obtain
the newest cane varieties produced as a result of the
British West Indies research organization working at
Barbados. In British Guiana, sugar cane yields 3.2 tons
per acre. There is no reason why Surinam yields could
not quickly be vaised to at least two tons per acre, equiva-
lent to five tons per hectare.

The chief and haunting problem is that of labor.
Wages are low in comparison with those paid in industry
in Surinam. At least two lots of immigrants from the
Caribbean (St. Lucia and Barbhados) returned home after
working at Marienburg only a few weeks. Beecause of
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the labor shorvtage, the manager of Marienburg is anx-
ious to mechanize his erop as much as possible. As the
cane fields were not laid out for mechanization and have
numerous ditches, this ig not easily accomplished. The
Mission had the impression that Marienburg had heen
starved for money and for scientific work.

1f the Marienburg mill is to be nsed effectively, the
area under cane must be increased to keep the mill work-
ing for a longer period. The mill also needs to be im-
proved and further mechanized. But the labor problem
remains, Labor must be attracted if more cane is to he
planted and more sugar per hectare to be produced.

It 1s not suggested that Surinam should attempt to
hecome a considerable sugar-producing arvea again since
1t would probably be unahle to compete in the world mar-
kets. More efficient production could, however, make the
country self-safficient in sugar with a small surplus for
export.

Cacao. The heavy, generally hadly drained, soils
which cacao is found are snch a contrast to the ““deep.
well-drained friable loams™ which agricultuvists usnally
recommend for free crops that it is surprising that the
cacao tree does so well in Surinam. The Misston saw
trees 40 and 50 years old—witeh-broom-infected, 1t is sad
to add—and there is no doubt that the tree grows well on
the coastal plain. fts root systems have adapted them-
selves to a heavy clay with harely two to three feet of dry
soil in the dry season above the permanently wet zone
which we may crudely call a “water table.”” Instead of
the usual long, main taproot, the cacao tree here sends
out fairly strong laterals with numerous fibrous roots or
has a root system composed almost entirely of a mat of
fibrous roots. Tn those cases where decper roots had
penetrated the water table, the roots had died.
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The umportance of drainage is ohvious—another foot
or so of dry soil above the water table would be very
advantageous. Mulching is recommended to reduce the
drying out of the soils during the dry seasons.

Cacao is attacked by witch broom, black-pod, “‘die-
back” and insect thrips—all diseases which have been
brought under control in other countries. If all growers
cooperate, witch broom can unquestionably he controlled.
The right amount of shade given both by the shade trees
and by cacao trees themselves is important for the health
and productivity of the trees. Although for 150 vears
cacao was planted without shade, it is now always grown
under the shade of the Koffie-mama tree.

There are now strains of cacao which are resistant to
witch broom, but even more important, high-yielding
strains have been developed by the Imperial College of
Tropical Agriculture in Trinidad. If these high-yielding
straing can be given the right conditions for their growth
and production, cacao could hecome a profitable new crop
for the small farmer, for the old plantations and perhaps
for new estates.

Recent work at the Paramaribo Experimental Station,
following on the introduction of high-yielding clones from
Trinidad, has rapidly multiplied these strains and there
has been a speedy distribution of the rooted cuttings.
About 150,000 young plants from cuttings were distrib-
uted in 1951 and 200,000 will be sent out in 1952. At 500
trees to the hectare, this should plant up about 600 hee-
tares which will be giving cacao beans in ahout three
vears. The rate of production of cuttings could be dou-
bled to plant up 600-800 hectares per annum. The rooted
cuttings cost 40¢-each. Many of the plantations were vis-
ited and the young trees were vigorous, except perhaps
where sufficient shade had not heen provided. Tt is usnal
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to plant ““‘low shade™ and “tall shade’ hefore setting
out the cacao trees.

High-yielding cacao may give 1,200-1,500 kilos per
hectare, compared with the present Surinam yield of
200-250 kilos and the Gold Coast vield of 600-700. With
the constant support of the Scientific Section of the De-
partment of Agriculture, cacao may become one of the
hopes of Surinam.

African Ol Palm (Elucts guineenensis). Next to the
coconut, the African oil palm is the world’s chief source
of supply of vegetable oil. In 1941, the United States
alone consumed 300,000 tons of coconut oil and 135,000
tons of palm and palm kernel oil. The production per
acre of oil from the African oil palm is about twice the
production from coconut palms and ten times that from
groundnuts.

In Sumatra a good production of oil from trees grown
with pedigree seed is five tons per hectare plus one ton
of kernels. In West Africa, under ““natural’’ forest con-
ditions and primitive methods of obtaining the oil, the
vield is often only 200-300 kilos per hectare.

African oil palms are heing grown suecessfully in
Brazil, in Central America and in a wide area of the
Caribbean, and there is no reason to doubt that they will
also grow in Surinam. Native palms bearing oil seed are
widely scattered through Surinam’s forests and mention
has already been made of the pateh of African oil palms
growing near Lelydorp. Seed of known productivity has
recently been imported from Sumatra and West Africa—
20,000 seeds from Sumatra (which should give 14,000
seedlings) and 5,000 from West Africa. With 150 planted
to the hectare, there should be 120 hectares of oil palms—
presumably on varying soils—which should provide the
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answer to many questions about prospects for the Afri-
can oil palm in Surinam.

Conditions suitable for African oil pals are a warm
climate, sea level, abundant sunshine and rainfall over
1,500 mm. with no marked dry period. The pahn does
well in deep, well-drained loams and it does not do well
in heavy or swamp soils with poor drainage. (This de-
seription of the palm’s requirements is taken from the
Report of the recent Mission to Venezuela of the Food
and Agriculturée Organization to study oil seed produc-
tion.) Exeept for the well-drained loams, the conditions
in Surinam are very suitahle. Certainly the African oil
palm can do well on the light, well-drained soils such as
are found at Lelydorp, if fertilizers are used; it is not
known how it will produce in the heavy clay soils but
probably, once again, drainage will be the controlling
factor.

The African oil palm is not free from enemies. Borers
attack and kill the trees and there is a serious wilt disease
in both West Africa and Surinam due to Fusarium oxy-
sporum. However, the variety of oil palms doing well in
Surinam encourages the hope that severe attacks of dis-
ease or pest can he avoided. Some pest troubles are, of
course, to be expected but if they are dealt with by secien-
tific methods as they arise, they can he kept from becom-
ing too serious.

The FAO Mission to Venezuela recommended that the
African oil palm be planted up there on a large seale. Tt
also recommended that the American oil palm, Corozo
oleifera (frequently referved to as Elais melanococca),
he planted up on an experimental scale. There may he
a place for this or other local paling on the poorer soils
of Surinam where little clse will grow.

The modern Pioncer Mill (which is being erccted in
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West Africa in large numbers) can turn out 240 tons of
oil and 150 tons of kernel per annum. It costs (1950)
£5,000-6,000. One mill conld deal with perhaps half the
area of palms to he grown from present seed supplies.

F. LIVESTOCK

Cuttle. There arce about 30,000 cattle in Surinam. Of
these, about 4,000 are dairy cattle and the remainder are
used as draft animals and for beef. The cattle are mostly
native herds, although from time to time Dutch farmers
at Kwatta have brought in a few European cattle. The
heef weight of the local cattle is only a little over 100
kilog, the milk vield only three liters a day. Only a third
of the minimum amount of fresh milk required is pro-
duced locally; 500 tons of milk and other dairy products
were imported in 1950.

Fauropean breeds are ill suited for wet tropical con-
ditions. For them, the optimun temperature for hoth
production of milk and reproduction is about 10° C
(50° F); they suffer considerably when kept under con-
ditions of high temperature and high humidity with no
cooling off at night and with no cool season. In recent
vears, the factors that make for adaptation to tropical
conditions—-color, skin, hair, bodyweight, type—have
been under study in several countries and progress has
been made in developing tropical dairy herds.

With the constant wet, swampy conditions m the pol-
ders during the rainy seasong, the use of water buffaloes
for milk, beet and draft animals would be advantageous.
Although apparently the water buffalo is not liked and
its meat ix regarded as inferior in Surinam, considera-
tion of its use in the coastal area would geem desirable.

A new animal husbandry station hag recently been
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huilt near Paramaribo. Areas have been planted up with
various tropical grasses and a secetion for the study of
pasture grasses has been started at the Kxperimental
Station. In the near future rice hy-products, which are
very rich in protein and fat, should bhe available in quan-
tity for feeding.

There are few serious livestock discases—remarkably
few for the wet tropies.

It has been suggested that cattle would do well in the
open grassed patches of the sandy savannah zone. These
grasses are poor and little has been done so far to follow
up the suggestion hecause g0 much remains to he done
in the coastal plain.

Pigs. The Mission learned very little about pigs in
Surinam except that their bacon was unattractive, prob-
ably due to the fact that they are fed largely on copra
residues which contain too much oil. There are about
7,000 pigs in the country, halt of which are in the coconut
growing district of Coronic. Pigs will also he kept on
the new farms at Lelydorp.

Conditions in the tropics arc difficult for pigs as they
suffer from the heat. Their food requirements, except
for the requisite small quantity of animal protein (meat
meal, tankage and fish waste), are well established and
can readily be met in Surinam. As pigs are a very im-
portant source of animal protein, there is a place for
them in a country of low protein production and con-
sunmption.

Berkshire, Large Black and Duroe Jersey pigs have
been imported to improve the breed. In Indonesia the
chief types of pigs are crosses between the small, dark
Chinese pig and the FKuropean hreeds; crosses of this
type should be tried in Surinam.
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(. THE PROJECES

Most of the following projects were under considera-
tion for inclusion in the Ten Year Program at the time
of the Mission’s visit to Surinam. Work on some of them
has actually commenced, hut most are still in the study
stage and are far from being in definitive form. Other
projeets being considered may bhe added to the list or
substituted for projects now on the list.

1. Saramacca (River) I’older
2. Kwatta Reorganization

3. Gromingen Reorganization Under the dirce-
4, Tout Lui Faut Reorganiza- tion of the Bu-

tion " reau of Rural
5. Coronie Expansion Development

5. Saramacca Canal
7. Para

8. Wageningen Directed or man-

9. Lelydorp aged hy the
10. Slootwijk - Stichting

11. Fisheries
12, Cattle breeding
13. Agricultural Research

1. Saramacca (River) Porper

It has already been pointed out that the rice yields
in the Saramacca River area are the highest in Surinam.
New polders and sluices are required to improve drain-
age conditions. The crops to be grown are rice, sova and
pastures (for dairying). This project, although not fully
worked out, is plainly important.

2. Kwarta RrorcaxntzaTtiox

Kwatta is a dairyving area adjoining Paramaribo. Pas-
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tures are very poor owing to lack of drainage and are
so wet in the rainy scasons that cattle paddle about dis-
consolately and go down badly in condition. Half the
area is occupied by Hindustani on two-hectare farms, a
third by Dutch on 11-hectare farms, and the remainder
by Creoles and Indonesians. The total area is over 2,300
hectares of which 1,000 is pasture and nearly as much is
under rice. Although the soils are waterlogged, they are
fertile and could be made far more productive merely hy
improving drainage. Topographical and soil surveys, as
well as a social and agricultural economic survey, have
already heen made. Now the land needs to he redistrib-
uted in accordance with these surveys and new regional
drainage canals should he dug.

This sound and very neccessary project is alveady
under way and is scheduled for completion in 1952.

3. GroxtNGeEN ReorcaNizatiox

There is an old polder of ahout 1,500 hectares along
the Saramacca River which is lying largely uncultivated
and covered with forest. The object of the scheme is to
redesign the whole polder with new drainage canals and
to lay out farms with regard to the different soil types.
A large part of the 1,500 hectares will he allotted to 35
young Dutch farmers from the Kwatta area, cach of
whom will get a farm of 20 hectares. There will also
be 75 small farms of four hectares each which will be
allotted to Indonesians and 25 improved farms of 10
hectares each in the arcas presently occupied. The 20-
hectare farms will be divided into eight hectares of rice
(alternating with soya) on clay soil, seven hectares of
pasture on sandy soil and five hectares of cacao, also on
sandy soil.  On the improved pasturce it should he
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possible to keep 14 head of selected milk cows. The small
Indonesian farms will be devoted to rice and soya.

The estimated cost per hectare of the reorganization
of this polder for small and mechanized farms is high
and no explanation of the high figure is given in the proj-
ect description; presumably it is due to the fact that part
of the area has yet to be empoldered and a large part is
still under tall forest.

The reorganization of old polders of this type is a
most important matter since there arve large areas under
similar conditions. Through ‘‘land utilization’” methods
and improvement of the drainage and irvigation systems,
these areas can be made eapable of profitable production.

4. Tour Lur Faur REORGANIZATION

The rehabilitation of the Tout Luil Faut area, south-
cast of Paramaribo on the Suriname River, is an impor-
tant project as it is typical of much of the agricultaral
land around that River. Of the total area of 6,000 hec-
tares, 4,400 arc in the voung coastal plain and 1,600 are
in the old coastal plain. Only the area in the young
coastal plain is being developed under this project, leav-
ing the old coastal area for later treatment. A thousand
farms of four hectares each are projected. The scheme
entails first of all a better drainage system (draining
the surplus water into the river) in order to stop the
recurrent flooding of the farms; it involves, in addition,
a reallotment of land. The project is already under way
and large canals are being cut.

5. Coronte Expaxsiow

The increasing population of this isolated coastal set-
tlement makes it necessary to expand the area under crop.
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Fortunately a further sand ridge can he devoted to coco-
nuts and there is also a large swamp area which can he
put under rice.

It has already been noted that rice in Surinam re-
gquires about 120 man days of Iabor per hectare and coco-
nuts 60 man days per hectare. On this bagsis a man should
be able, with some help from his family, to farm four
hectares (three of coconuts and one of rice), provided
he has a common pasturage on which to graze his draft
OXEll.

The project contemplates extension of the coconut
arca over a ten-year period by nearly 3,000 heetares, and
of the rice areas by 2,000 hectares, with 700 hectares of
grazing land where the draft cattle can be left when not
working. The facilities of the area also badly need im-
proving; hetter water supplies, lighting and somie central
huildings are the least that shounld bhe supplied.

The yields of eoconuts and rice per hectare are well
cstablished. Coconuts in Coronie are remarkably [ree
from disease and pests; by nsing nuts from only the best
vielding trees, the present production of 7,000 nuts per
hectare could easily be increased to 10,000, The copra
produced in the enlarged area will he expressed in a mod-
crn factory. The rice should be milled locally so that the
valuable by-products can be fed to the pigs and cattle.

At present pigs are fed on copra residues. In addi-
tion to rice bran they should be given sweet potatoes and
a little animal protein. When the scheme is in full pro-
duetion it is expected that 8,000 pigs will he slaughtered
every year.

This is a most desirable project and should he speeded
up and so laid out that the best possible drainage condi-
tions are assured. With good drainage, soya could be
grown in the rice areas i the short rains as a second
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crop, although there was no mention of this in the project
description.

6. Saramacca Caxar,

When the Saramacca River is high in flood, much of
the Saramacea Canal area can no longer be drained effec-
tively. Soil and crops suffer as a consequence. Part of
the area affected is in the Kwatta district and comes
under the Kwatta project.

The canal must be widened for shipping, as well as
decpened for the improvement of drainage. Existing
farms on 2,000 hectares of paddy fields and on 500 hec-
tares of sand ridge soil will be improved and these areas
will he inereased by 1,000 hectares and 350 hectares re-
spectively. This development will permit 350 hectares
of sand ridge soil to grow cacao and 500 hectares of simi-
lar soils to be devoted to pasture for 1,000 milking cows.
In addition, the new 1,000-hectare clay area will he put
under rice with sova. A large part of the cost of im-
proving the canal will he charged to transport. The cost
per heectare of the project appears reasonahle and the
Mission helieves that the project should be carried out.

7. Para

Little need be said of this project as it is a sunple,
desirable and inexpensive attempt to encourage some of
the rural Creoles to hecome settled farmers. A group of
them around Para have shown an inclination to take to
agriculture and the object of this project is to establish
cacao farms on the light soils of that district. Plans call
for 300 cacao farms of four hectares each to be estah-
lished in forest clearings. It would seem wiser to plant
the trees in standing forest, with shade trees gradually
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replacing forest trees, as is being done at Lelydorp. The
workers will be paid wages while the cacao is heing estah-
lished. Bananas and vegetahles should he grown on the
cleared areas during the four or five vears’ interval be-
fore the cacao trees are producing a reasonable amount
of pods. '

This project is desirable both from the agricultural
standpoint and from the standpoint of attracting the
local Creoles (and perhaps some from the ecity) into
settled agricunlture.

S. Wacexixarx

The history of this project for the mechanized pro-
duction of rice and the Mission’s views concerning the
scale of the project in the light ot the economic and tech-
nical factors involved are set forth in some detail in the
main Report.* This discussion is therefore limited to an
examination of the technical aspects of the project and
to those factors in particular which led to the Mission’s
conclusion that the project should be regarded as still
experimental.

The Wageningen project is located near Nickerie on
the north hank of the Nickerie River. The site, which
consists of representative clay soils, was chosen hecause
at this junction of the two rivers the water is never salt
and therefore irrigation can always be relied upon. Rice,
the main crop, will be grown during the long rains, and
soya or maize during the short rains. Areas will also be
allotted to pastures. The size of the individual farm
units, to be cultivated by carefully selected farmers from
the Netherlands, is yet to be decided and, as explained in
the main Report, the total size of the project is still un-
der consideration.

*See Chapter TII, pp. 40-45,
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Rice prices today are high and rice growing on the
small farms is very profitable. The Wageningen Project
has several advantages over smaller holdings:

1. It is based on river irrigation which is a much
more reliable source of water, especially in a dry year,
than the shallow swamps.

2. Tt will uge pumps to insure complete control of
water.

3. Tt will have experienced farmers to demonstrate
for the first time in Surinam the use of expensive and
heavy machines.

4. The promoters bhelieve in research work.

On the other hand, it is not necessarily correct to as-
sume, as have most of the reports and articles which have
heen written about Wageningen, that, it the pcasant
could grow 3,000 kilos of paddy per hectare, a scientifi-
cally directed, mechanized enterprise could do much more.
In British Guiana, for example, the vield per hectare on
a 2,000-hectare mechanized farm is lower than that on a
good hand-grown rice farm. The problem is twofold:
first, achieving a high rate of mechanical efficiency,
and second, finding or producing a type of vice which will
give a high yield and can also be readily harvested by
machine. Thus a high degree of mechanical skill and ex-
pert tropical rescarch are requived. This is a combina-
tion to which the Dutch have shown themselves particu-
larly well adapted. Nonetheless, it is likely to take a few
vears to bring the cost of techanized production down
to that of hand-grown rice.

To justity the costs of mechanization, machinery must
have a long life operating not less than 1,000 hours per
vear and should make it unnecessary to use more than a
negligible amount of hand labor, if any at all. In this
connection, mechanical control of weeds is all important.
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As noted earlier, in the experiments on mechanized rice
production at the Prince Bernhard polder this has proved
to be a stubborn problem. Last year, for example, in ad-
dition to three machine man hours, 52 hours of hand labor
per hectare were spent in killing weeds. Pre-emergence
applications of selective weed-killers and a variety of
other methods are now being studied.

The second big problem is finding or producing a
high-yielding type of rice which can be harvested by com-
bine. At present, the two types of rice being grown at
Nickerie and the Prince Bernhard polder are Skriveman-
koti and Rexora. High-yielding Skrivemankoti is very
difficult to harvest mechanically for it lodges badly and
the grain shaiters easily with consequent loss at harvest
time. Its tendency to sun cracks means a large percent-
age of broken rice, though this percentage could bhe re-
duced by parboiling. Rexora yields are 20-22% smaller
but otherwise it is an excellent all-round rice. As five or
six hours have been required to combine one hectare of
Skrivemankoti as against two hours for one hectare of
Rexora, it has been decided to discard Skrivemankoti and
to use Rexora for the time being for the mechanized areas.

Tied in with this problem is the question of the cause
of the rather substantial variations in the yields of differ-
ent fields. As noted earlier, it may take some years of
experimentation to discover whether the variations are
due to inherent soil differences or some other factor.
There is, however, already some evidence that yields
after soya will probably be higher than after a bare fal-
low (weeds). On the basis of experience in the Prince
Bernhard polder, it is estimated that 7,000 hectares at
Wageningen (of which 1,000 would be under grass) could
yield approximately 15,000 tons of paddy rice, in addition

“to 7,000 tons of soya beans.
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The scheme is sound so far as site, soil, crops and
water control arve concerned. Initial installation of pump-
ing facilities for a large area would make the cost per
hectare somewhat less than for a smaller area. On the
other hand, the experience and knowledge gained in the
first few years’ working of a smaller area may make it
possible to realize substantial savings in later extensions.

For example, the experimental work now heing done
in clearing the more heavily timbered river front areas
may well lead to cheaper methods of clearing. If the tree-
poisoning method is suceessful, then the two frontal arcas
which drain naturally into the river can he brought in
at less cost per hectare for drainage and irrigation canals.
Mechanization of these two areas of 2,000 hectares each
might be the best way of extending the project area.

There are, of course, ag pointed out in the main Re-
port, other social and economic factors invelved in a
decision as to the scale of investment in the Wageningen
project. From the purely technical standpoint, it is an
undertaking of unusual interest and can have a far-reach-
ing influence on Surinam’s agricultural development. Un-
til, however, there is greater assurance that the technieal
obstacles can be suecessfully overcome, it must he re-
garded as essentially experimental in character.

9. THe Leryporr Praw

As already stated, the Lelydorp project is an experi-
ment being conducted just south of Paramaribo to deter-
mine the practicability of opening large areas of the old
coastal plain to agricultural development.

According to present plans, the farms are to be leased
on a hereditary basis at a low rental and all produce is
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to be handled on a cooperative basis, including transport,
processing and export.

The area cleared at the end of 1951 was about 330
hectares and the project, as recently revised, has been
reduced to these dimensions. There is much to be learned
from operating this area and there is no need to develop
immediately 125 farms as first suggested; 25 or less are
sufficient until techniques of clearing and establishment
and cropping have been worked out. This project is not
a commercial enterprise compared with, say, Coronie,
where there is much experience on which estimates can
be reliably based, although it is fully as important as
Coronie when considering the future of Surinam.

When the scheme was first drawn up, it was thought
that a farmer with some assistance from his family
would be able to work 16 hectares of mixed crops. 1t was
later realized that the average farmer would probably
not be capable of dealing with 16 hectares of the several
different types of cultivation suggested (10 in all, al-
though not all on each farm). The original scheme has
accordingly been revised and it is now suggested that the
largest farms should be reduced to 11 hectares and that
most of that area be devoted to tree crops.

Because the soils in the Lelydorp area are light, it is
of the utmost importance that, wherever possible, the top
soil developed under forest, even secondary or degraded
forests; should be maintained. In banana plantations in
Central America and in the rubber plantations of Malaya,
by poisoning the trees the forest is changed over into
plantations with, most important of all, minimum dis-
turbance of the soil. The poisoned trees are removed
gradually or left to rot while the banana or rubber trees
are growing. This method not only preserves the top soil,
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but is also much cheaper than drastic clearing; wherever
possible it is being followed at Lelydorp.

Trees such as cacao need to be established in shade;
this is being done at Lelydorp by clearing by hand small
patches a meter or so wide in forest areas without re-
moval of the trees. The erythrina (Erythrina glauca)
shade tree is planted alongside the young cacao, together
with bananas as quick growing shade. Oil palms and
coconuts can be grown without shade.

In addition to tree crops, bananas and plantains are
to be grown in the early days of the establishment of
cacao and other tree crops; and hananas will also be
grown in association with coconuts. In the original scheme
five hectares out of the 16 on each farm were to be under
annual food crops, but annuals are not included in the
revised scheme. The growth of annuals would certainly
be worthwhile as an experiment, but they will require a
good deal of hand labor (especially at sowing time, which
1s a difficult peak period for labor) and the essential culti-
vation operations are likely to be very destructive of the
topsoil and its fertility. Preference should be given to
annuals that cover the ground more or less completely
for a large part of their growing season, for example,
cover crops such as cowpeas and the runner type of
groundnuts ; erops such as maize and upland rice should
be regarded as more dangerous. Where possible legu-
minous cover crops should be chopped up and plowed
into the top few inches of soil, some being left on top
where this does not interfere with the next seeding. It
has been suggested that two leguminous crops and one
cereal should be grown per year.

In the original scheme four hectares were to be al-
lotted to pasture. In the new scheme one hectare only is al-
lotted to pasture, but 114 hectares are to be under forage
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crops. If ferfility is to be maintained with annual crops,
it will prohably be necessary to rotate them with pasture
grasses after two or three years and to keep cattle; the
farmyard manure would then be used either on the pas-
tures or on the annual crops. The pastures must be ferti-
lized generously and treated as a valuable and intensive
crop.

It will be seen from the above that the scheme is a
very flexible one. The layout of the farms and the areas
to be allotted to the various crops will vary according to
the types of soil on each farm. At this stage it is difficult
to estimate the production per hectare. If oil palms of a
highly productive type are successtul and if cacao grown
from the high-yielding Trinidad types is also successful,
then one would be very hopeful of the success of this
courageous experiment. Much will depend on these two
tree crops, and it is interesting to note that in the revised
scheme they will cover more than half the 11 hectares
on each farm. The success of citrus will depend largely
on whether citrus can be successfully exported, as fruit
or as juice. Coffee is not included among the tree crops
to be grown at Lelydorp.

TABLE 1I
COMPARISON OF THE ORIGINAL AND REVISED SCHEMES
FOR LELYDORP

Hectares per Farm
Original Scheme  Revised Scheme

Coconuts ... 1 1
Oil Palm ... 2 3
Citrus oL 1 1
Cacao oo . 2 3
Groundnuts ... 1 -
Rice and Soya oo . 2 -
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Bananas ... . 1 (3) with cacao
Maize 1 -
Tubers . . 1 -
Pasturves . .. 4 1
Pineapples oo - (2) with cacao
Yorage . . - 114
Vegetables ... - 14

16 11

One would at first expect that the cost of preparing a
farm at Lelydorp would be much less than that of cem-
poldering the same area for rice. In fact, however, the
cost of Lelyderp is about Sf. 1,000 per hectare, twice as
much as the cost per hectare of a farm in a large polder
at Nickerie. In the case of Lelydorp the land ig cleared
and put under crop by the authorities, whereas at Nick-
erie the cost does not include any clearing or planting,
both of which are done by the farmer, so the comparison
is unfair. Again, at Nickerie the farmers who take up
holdings in the empoldered rice areas have already had
farming experience. At Lelydorp, on the other hand, the
farmers are to be trained while working for wages on
the project until they have shown they can take over the
farms. The scheme may succeed or fail according to the
type of persons chosen for the first few farms.

At the time of the Mission’s visit, the planted areas
looked good—many crops had bheen suceessfully estab-
lished although the soil on the area cleared by bulldozers
and windrowed had suffered considerably. The estab-
lishment of cacao in standing forest was a sound piece
of work. Altogether a good first year’s work had been
done and much had been learned. A wider range of small
to medium tractors, plows and the like should he avail-
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able so that the best machines can be chosen and the
workers can become accustomed to their use.

Therc is no need to utilize the poorest soils except
as small experimental areas. Given leguines, pasture
grasses and fertilizers, one need not despair of improv-
ing the fertility of the poorest soils—but this is an ex-
pensive study and should not be allowed to divert effort
from the exploitation of the better soils. The lighter soils,
especially on slopes, are liable to erosion. With torren-
tial rains it is difficult to prevent the separation and
floating away of the finer particles of humus and colloids
and with them the stored fertility which has taken dec-
ades to produce. Working according to contours and
with ridged crops whenever possible should be standard
practice where the forest cover has to be removed and
the soil plowed. Along the drainage lines it may be best
to grow elephant grass or other deep-rooting or soil-
binding grasses. Mulching with vegetable debris is ad-
visable for various reasons.

If a technique can be found by which fertility can be
not only maintained but enhanced, much will have been
learned which can be applied to very large aveas of light
soils. The main principles ave: (1) use of pastures with
mixed or complete fertilizers, rotating the pastures with
annuals; (2) use of legumes with rock phosphate; (3)
minimum disturbance of soils; (4) maximum crop cover-
ing of soils; (5) use of mixed crops; and (6) working on
contours with crops on ridges. These factors are fully
appreciated by those in charge of the work; they are
stressed here because it is important not to push on with
the sowing of large areas of annuals until these problems
have been solved.

Little is known about fertilizers in these soils and a
study of their use should be undertaken without delay.
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Especially with tree crops, careful and prolonged scien-
tific experimentation is required. Maximum use should
be made of rock phosphate combined with legumes to add
phosphate and nitrogen to the soil. Potash will also prob-
ably be needed. Work at the Paramaribo Experimental
Station has shown that there arve deficiencies of minor
clements in some of Surinam’s sandy soils which have a
marked effect on citrus and may reduce the yield of other
Crops.

10. Scoorwirk

Slootwijk is a 3,500 hectare abandoned sugar planta-
tion on the upper Commewijne River, on which experi-
mental work is being conducted under the supervision of
the Stichting, to determine whether either totally ov par-
tially abandoned plantations can be brought hack to life
and made profitably productive. In all, there are 30,000
hectares of such plantations on good clay soil. Their soil
areas are divided up into long, narrow beds separated by
deep drains and transport canals. Such areas are difficult
to mechanize, yet if mechanization is not possible and
hand labor is not available, the plantations must close
down. The Slootwijk project envisages a thorough study
of the possibilities of mechanization and, if these are
promiging, of the immigration of labor.

Slootwijk ts below the brack-water line during the dry
season and 1t presumably cannot be considered as an
irrigation area although a certain amount of water would
always he available for small areas of 50 to 100 hectares
such as are contemplated in this project.

Sugar cane and groundnuts on plantation scale are
being grown elsewhere in Surinam by private interests
and these are not being studied at Slootwijk. Other crops
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can be roughly divided into annuals and tree crops; the
former need much labor at sowing time and the latter at
harvest. Coffee has been grown in the past at Slootwijk,
chiefly Liberica coffee in recent years. Neglected during
the war and postwar years, the trees have grown to a
great height so that they are difficult to pick and the yield
has fallen from 700 to 250 kilos per hectare. Experi-
ments with Canephora (Robusta) are planned. There is
a coffee factory at Slootwijk capable of dealing with 40-
50 tons a year.

If annual crops are to be grown, they must be mecha-
nized. This is not impossible but it will require a good
deal of investigation and probably adaptation of the beds.
Moreover, it is very doubtful that machines can accom-
plish the weeding necessary in the heavy rainy seasons
at Slootwijk. [n the sugar areas of British Guiana where
drainage and irrigation canals are also used, the Mec-
Laren outfit is employed—i.e., a cable drawing a plow is
suspended between two diesel engines mounted on barges
in parallel canals. When attached to a high-wheeled
(steel wheels) carriage, the plow or sub-soiler crosses
drains four feet deep and four feet wide with ease.

While this is a possibility, it might be wiser to grow
high value perennials such as cacao and oil palms which
do not make heavy seasonal or peak demands on labor.
Basically, it is the problem of labor supply which is all
mmportant to the rejuvenation of the old plantations.
Only if Slootwijk can grow valuable crops can it afford
to obtain the necessary labor.

The crops suggested for the Slootwijk experiment are
coffee, cacao, coconuts, oil palms, fibers and citronella
grass. Plantings will be made of various native oil-bear-
ing palms. The fibers to be tried are Ramie, Urena, Hi-
biscus and Corchorus (jute). The project is entirely
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experimental and quite small, using five plots of 10 hee-
tares each. There is no cstimate of production.

11. Tur Frisuaerics Proracr

Supplies of fresh fish are insufficient to feed the popu-
lation of Paramaribo and the prices are very high, The
total Jocal supply is only 400 tous per vear, about onc
pound per head per month. The total fish consumed is
over 1,000 tons, the difference being made up by dried
imported fish. Tuvestigation has shown that the quickest
way to increase supplies of fresh fish is to develop arti-
fieial inland water fisheries rather than sea fishing or
river fishing,

There is an arca adjoining the coast to the north of
the Matapicea River, which, being below sea level, can
be inundated with brackish water, as the high tide floods
into the adjoining creeks.

About 1,200 hectares of this flooded area have been
used for native fishing but with poor results. A much
larger arca, nearly 4,000 heetares including the ahove
1,200 hectares, is now to be developed at the rate of 450
hectares per year, using modern seientific methods based
on experience in Indonesia, the Philippines and other
countrics. Feeder canalg, gluices and fishgates will be
constructed. Production costs have been figured on the
basig of a catch of 230 kilos per hectare of edible fish
which would be refrigerated and taken hy river trans-
port to Paramaribo to be sold at 40¢ per kilo—much less
than half the present price. Annual production would
then total Sf. 100 per hectare. In time, however, it is
thought that actnal produection is likely to he 400 kilos
per hectare.

The ponds are very shallow except for deep diiches
on the borders, The clay soil containing a Tew percent
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of organic matter is suitable for the growth of a mat of
blue-green algae provided the right conditions are main-
tained. The feeding habits of the chief varicties of fish
are known, and it has been tfound that the use of green
manure (the coarse grasses of the ponds) at the rate of
two tons per hectare enhances fish production. Artificial
fertilizers have not given positive results in brack-water
fish production. With the correct degree of salinity there
is a high production of myxophyceae (blue-green algae)
and diatoms on which fish feed. Periodically, perhaps
three or four times a year, the soil must be dried up. One
essential precantion is to keep down the number of
carnivorous fish which are liable to get into the ponds
with the incoming young fish.

The first vear’s work has shown that the expected
amount of fish of marketable size can he produced. Com-
mercial quantities of shrimp are also caught. With more
knowledge of the local conditions this project should be
very successful. Some effort may be needed, however, to
persuade the people of Paramaribo to prefer the kinds
of fish available.

An essential part of the project is the establishment
of a refrigerated store on the site and another at the
fish market in Paramaribo (see Technical Appendix No.
6). The production of fish meal and the possibility of
canning are being considered hut their practicality needs
to be carefully examined. It should be added that far
more can be done to increase fish production than is visu-
alized in this project description.

12. CartLrE BREEDING

Present plans call for milk production to he a little
more than doubled over a ten-vear period. This is oh-
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vicusly too small a scheme and should be revised.

In addition to better drainage and pastures, improve-
ment is to be effected by crossing Zebu cows with Fries-
land bulls; later artificial insemination will be used.
There are already five Friesland bulls and a few Zebu
cows, and more bulls and cows will be imported. The
Dutch predilection for their famous milking Friesian
cattle no doubt determined the choice of Friesian bulls.
Zebu cows are well adapted to hot tropical conditions but
do not do well in the badly drained, waterlogged pastures
of the polder arcas. Good types of Zebu have excellent
milk production; crossing with Friesland and then back
to the Zebu side should produce a good type of dairy ani-
mal. It should be emphasized, however, that the hreeding
of the best type of beast is a long continued process of

" selection requiring expert knowledge.

Since there is at present no livestock breeder in Suri-
nam, it would be advisable to call in an expert from the
neighboring tropies with several years’ experience to
advise on the best scheme of breeding. He will probably
advise that a tropical cattle breeder must be added to the
staff of the Department of Agriculture.

Attention should be called to the work done at Moengo
by Alcoa. Here, as a result of selection, the native breed
cows are already giving over six liters of milk a day when
fed solely on local foodstuffs and grasses. In other tropi-
cal countries native cattle giving ahout 900 kilos of milk
per lactation have by breeding and selection alone heen
brought up to over 2,000 kilos. Work on native cattle,
though slow, would produce valuable results. More
should be done with local feeding stuffs as well as with
improved grasses.

The project is a very desirable one and should be
speeded up considerahly. As it stands, it is not sufficient-
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ly courageous. One addition is certainly necessary—there
must be some way of collecting milk from the farms.
Present methods are wasteful and inefficient. The milk
should be pasteurized or sterilized and cooled in Para-
maribo.

To improve the beef cattle a few Zebu bulls will also
be imported. An experimental ranch will be started in
the Saramacca Polder on 250 hectares, and pasture plants
and pasture management are to be the subject of study
by an expert at the Experimental Station.

Large-scale cattle ranching in the savannah belt may
be possible but will have to wait until further studies
have been made of the grasses and soils in the areas
available.

13. AcgricuLTURAL REsEARCH AND KxTENSION WORK

The research work of the Department of Agriculture
is centered at the Paramaribo Agricultural Experimental
Station. Before 1948 the staff of the station was totally
inadequate and even now needs considerable expansion.
In addition to the Director, the staff includes:

1 Pedologist

1 Agriculturist

1 Entomologist All fully trained
1 Plant Pathologist university men
1 Grassland Specialist

1 Chemist

5 Medium grade technical staff—for work

on soils and crop investigation
25 Lower grade staff

In view of the large-scale developments covering sev-
eral crops and soils that arc being undertaken, this staff
needs to be substantially increased in order to give more
attention to (1) soil surveys and other soil studies includ-
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ing drainage problems; (2) ecrop research including work
on the new cacao types, oil palms and other crops new to
Surinan; (3) grassland and pasture problems; (4) meth-
ods of pest control; (5) the processing of agricultural
products; (6) cattle breeding; and (7) mechanization,

Supplementary Personnel Needed for Agricultural
Research. The present staff would be greatly strength-
ened by additional personnel as follows:

Personnel Personnel
University with with
educated secondary elementary
personnel education education
1. Soil Research ... ... _ 1 1 2
2. Pests (Entomologist) ... 1 2 4
3. Technology (Processing).. 1 1
4. Spraying Specialist ... 1 3
5. Specialist in Agricultural
Engineering ... 1 1 2
6. Marketing . 1 1
7. Cattle Breeding ... 1 1
8. Chemist ... . 1 2 2
8 7 15

Soil Research. Soil survey and research should he
extended to the whole of the coastal plain and the Zan-
derij area. Detailed studies are required on the correla-
tion hetween the height and the movement of the soil
water on the one hand, and the yielding capacity of the
crop on the other; and on the fertilizer requirements of
the various soils and the best methods of maintaining
fertility.

Entomology. The expansion of agricunlture and the
use of new insecticides will require more intensive ento-
molngical research. Over a period of many years a good
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deal of data has already been collected which needs to he
studied and written up.

Technology (Processing). One technologist is not suf-
ficient for the many new processing problems on which
work is needed. Among them are the drying, storage and
processing of a variety of agricultural products, includ-
ing fiber plants, oil seeds, citrus, banana products, maize
and casava flour.

Spraying Specialist. A specialist is needed to study
and test the application of the various chemicals used for
spraying and dusting, and to determine the machinery
and apparatus needed to combat insects, fungi and weeds.

Agricultural Machines. A specialist is needed to de-
termine which machines are most economical and labor
saving for the various crops and soil types.

Marketing. Expansion of exports will make it impor-
tant to have an official acquainted with marketing prob-
lems, including packing, shipping, freights and tariffs.

Cattle Breeding. Surinam has no specialist in the field
of cattle breeding, which is the most important task in
the livestock field.

Chemist. In connection with the expansion of soil re-
search and technological research in the processing field,
a second chemist is necessary.

The Extension Service. The Mission saw too little of
the extension service of the Department of Agrieulture
to report on its effectiveness. 1t was apparent, however,
that extension work has received far more attention than
research. The extension service now has seven officers
with Agricultural College training. They are supported
by two Chief Assistants for Field Experiments and seven
Assistants. There arc also 27 foremen. This is a consid-
erable organization considering the small area under
Crop.
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Research work and extension work must be carried on
concurrently. It is unwise and unprofitable for either
section to be far ahead, for this is a team job. Expansion
of research staff and facilities should enhance the value
of extension work. As the research program hegins to
show results and as the area under cultivation increases,
the activities and staff of the extension service will also
need to expand.



TECHNICAL APPENDIX NO. 2
FORESTRY

A. FOREST RESOURCES AND THE
TIMBER INDUSTRY

1. ForesT Risources

HE FORESTS OF SURINAM constitute one of its prime
resources. They are both vast in extent and com-
l plex in composition. Aerial photographs indi-
cate that 4.5 million of the 6 million hectares in the
northern area are forested. The 8 million hectares to the
south are also heavily forested, but these have heen little
explored. No reliable estimate of the total timber stand
1s available, but the allowable annual cut has been au-
thoritatively estimated at ‘‘2 million cubic meters for the
4 million hectares of the plains; for the hills at a mul-
tiple of this amount.”’* The present annual cut is only
130,000 cubic meters.

Forests of commercial importance are of two broad
types—swamp and dry land. The swamp forests, mainly
found in the large swamp areas of the coastal plain,
vield Baboen (Banak) and Possentrie (Possumwood),
hoth valuable for plywood, and Krappa (Andiroba), the
Surinam mahogany and leading lumber wood. The dry
land forest begins roughly at the head of navigation of
the rivers. A belt of this area averaging about 24 kilome-

1J. W. Gonggryp and Dr. D. Burger Hzn, Bosbouwhundige Studien
Over Swriname, I, Veenman & Zonen, Wageningen, 1948,

163



164 SURINAM

ters in width has been demarcated by the Forest Service
for enumeration and exploitation. The enumeration so
far of 45,275 hectares shows an average stand of 90 cubic
meters per hectare of 35 species which are presently
utilized to some extent, and 154 cubic meters per hectare
of all species. The timber in this mixed tropical forest
ranges from the hard, toredo-resistant Basra Locus
(Angelique) and Manbarklak to relatively soft Cedar and
Simaruba (Bitterwood). Swamp species are found along
the streams. The terrain is flat to gently rolling.

The savannah belt intervening between the two main
timber forest types also contains scattered patches of
mixed forest but, as these serve as protection forests for
the water supply to the communities and agrienltural
areas on the young coastal plain below, no increase is
contemplated in the rate at which they are presently
being exploited. Fringes of Mora forest border the large
rivers. Mora is the second most-used species in British
Guiana and Trinidad, but it is as vet little used in Suri-
nam.

2. ForEST ADMINISTRATION

In 1947, after 22 years of abandonment, the Surinam
Forest Service was reactivated. In addition to the usual
forestry activities of protection, enumeration, research,
inspection and collection of stumpage royalty (currently
at the rate established in 1912 of Sf. .5 per log), the
Forest Service inspects and verifies export timber and
collects export duties on logs. Its staff is small; it in-
cludes three academically trained forest officers, seven
rangers and seven traineces with secondary education, and
34 forest guards and inspectors with primary education.
The annual budget appropriation for the Service is Sf,
350,000.
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3. Tar TiMBeRr IxvUSTRY

Luuyging. For over two centuries selective cutting has
heen carried out in the vicinity of the navigable rivers
and the merchantable species are said to be largely
exhausted by now up to a distance of three kilomneters
from the river banks. In 1950, 120 concessionaires held
267 eoncessions for cutting timber, most ot them border-
ing the navigable rivers and totaling in all 1.257 million
hectares. The Bush Negroes also have cutting rights.
In 1950,60% of the logs extracted came from concessions,
25% from Bush Negroes below the rapids, and 15% from
above the rapids.

The Forest Service estimates that 75% of the logs
are produced by Bush Negroes using primitive hand-
logging methods. They use only axes for felling and
cross-cutting operations. Logs for the sawmills are gen-
erally hewn by axe into squares, tapered at one end for
dragging and bored with holes for drag-rope and rafting
pins. These practices result in great wastage of wood.
The squares are dragged to the river by hand. In Baboen
swamp logging, round logs are hand-skidded to creeks
which are dammed to raise the water level; then the logs
are worked downstream and over the dams by hand.

Mechanized operations account for the remaining
25% of the log production. Steel-wheeled and crawler
tractors are used for ground skidding. Crawler tractors
with steel pans skid as much as six kilometers, a distance
far too great for economical operation. By using motor
trucks on earth roads the year round, one operator has
reduced tractor-pan skidding to a maximum of one
kilometer. One operator in the savannah forest also uses
motor trucks and tractors. Tractor drivers include
Creoles, East Indians and Bush Negroes. Supervisors of
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mechanized operations report no difficulty in obtaining
labor as the work is easier than hand logging.

The many large rivers, navigable for roughly 60 to
120 kilometers from the coast, provide cheap transporta-
tion for logs. The larger operations load sinker logs in
barges or suspend them by slings from beams laid across
boats or barges. Floaters are tied together in flat rafts,
and barges and rafts are towed by tug boats. Timber
extracted by Bush Negroes from above the rapids is
laboriously worked through the rapids, then tied into
rafts and drifted downriver with the current and ebh
tides.

Dependence on Bush Negro hand logging with its
wasteful primitive methods constitutes the greatest
weakness in the Surinam timber industry. Although
3,500 to 4,500 Bush Negroes engage in hand logging,
they work irregularly, usually only in the intervals
between clearing forest for their shifting cultivation
and other domestic pursuits.®> Sawmill operators who
depend on Bush Negroes for their timber may find them-
selves unable to get a supply sufficient to operate efficient-
ly, since, despite cash advances, promised timber may not
be delivered; and they have sometimes had to refuse
profitable export orders because of the uncertainty of log
supply.

Sawmailling. Paramaribo is the center of the sawmill-
ing industry. It has 16 mills, only three of which have
carriage head-rigs on which logs can be turned to cut for
maximum grade. One of these is a modern band mill and
the other two are double-circular mnills.®* The remaining
mills are European log gangs or frame sawmills through

2Surinam Planning Bureau, Swurinam’s Development Possibilities,
Preliminary Report, Part IT—The Projects. Paramaribo, 1951,
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which lumber is moved by hand. Since many of the mills
lack adequate log-handling facilities, have little space
for log storage and usually none at all for yard storage,
lamber is commonly sold green to local buyers. There
are six small mills in Nickerie, a new circular mill on
the Coppename River and several small mills sawing for
the local market in the Commewijne and Marowijne Dis-
tricts. A nuraber of small planing and millwork plants
are operated in conjunction with sawmills.

A study made late in 1949 gave the lumber outturn
capacity of the sawmills as 45,000 cubic meters a year,*
but production figures indicate that the industry is oper-
ating well below this level. Only three mills are sawing
for export and the yield of export grades (excluding
round logs) has been only 30% of the lumber output.
However, this percentage is being improved. The saw-
mill operators are not organized in a trade association
and the industry is highly competitive for log supplies
and local markets.

Plywood Manufacture. A modern, efficient plywood
plant produces an excellent product which finds ready
acceptance in the export markets. The plant is equipped
with a veneer lathe, clipper, automatic drier and hot
press. Baboen (Banak) is the only species used. P’rodue-
tion in 1950 is estimated at 7,000 cubic meters,and in 1951,
10,000 cubic meters, with an increase of 1,000 to 2,000
cubic meters anticipated in 1952. Recovery is about 35%
of log input. In 1950, 6,470 cubic meters were exported,
primarily to the Caribbean and Europe. In 1951, about
65% of the total exports, estimated at 9,400 cubic meters,

3Surinam Forest Service, Memorial Concerning the Milling Capacity
of the Sawmills in Surinam, Paramariho, 1950,
4Thid.
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went to the Caribbean area. In the opinion of the Mis-
sion, plywood production could be greatly increased. We
think it is likely that over a 10-vear period thrce times
the 1950 volume of plywood exports could be profitably
marketed abroad. There is also likely to be a substantial
increase in domestic consumption.

Production. The estimated value and volume of tim-
ber production in 1950 is shown in Table 1.

TABLE 1

EsTtiMATED VALUE AND VOLUME OF TIMBER PrRODUCTION TN 1950

Domestic (est.) Export Total
Product cu. n. Sr. Destination cu.m. Sf. cu.m. Sf.
Round logs — —_ British Guiana...... 6,033 39,362

Kurope (mainly 5,459 112,537
Netherlands)....: e ——
Total 11,492 211,899 11,492 211,894

4,468 301,454

Hand Hewn

Sguares —_ — 432 28,622

4,900 330,076 4,900 330,076
Railway
Sleepers — — Netherlands 425 19,8499 424 19,899
Sawn Netherlands R332 73,264

Joumber (15,000)*% (1,335,000) Caribbean... . 364 39,620
Total 1,197 112,884 16,197 1,447,884
Plywood (530) (165,000) Netherlands........... 960 223,649

United King . 945 224,476

Cuba........... . 2,249 724,440

German 1,077 293,949

Other..coovvvveinnens 1,237 380,760
Totnl 6,468 1,847,274 7,068 2,012,274
Timher
Products (15,530) (1,500,000) 24,494 2,521,967 40,094 4,021,967

*() indicate estimated figures.

The principal exports by specic were: round logs—
Krappa, Cedar and Simaruba to be processed in British
(Giuiana mills, Bahoen and Possumwood to Europe;
squares—Basra Locus (80%), Cedar, Kopie, Manbark-
lak, Greenheart and Wana; railway sleepers—Matakkie
sawn lumber—Bahoen, Krappa, Wana, Basra T.ocus,
Kopie, Cedar and Possumwood ; and plywood—Babhoen.

Togs and squares to the number of 93,947, volume not
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given, were extracted in 1950. Kleine houwtwaeren (small
wood  wares) cxtracted totaled 1,364 cubic meters and
firewood 5,839 cubic meters. The local consumption of
sawn lumber is estimated at 15,000 cubic meters. Chat-
coal production from.crude earth kilns built where the
timber is felled is important in the domestic economy but
no production data are available.

4. PoreNTIAL MARKETS

Domestic Markets, The Ten Year Program will great-
ly increase the domestic demand for timber products. As
indicated in the main report, new houses, hospitals,
schools, community houses, markets and industrial build-
ings will need to be built. In many of these structures
wood could well be used as the basic material; its dura-
bility is attested by the number of buildings in Para-
maribo which, although centuries old, are still in use.
Fven where basic construction is of brick or concrete,
lumber, piywood and fiherboard will be needed for inte-
rior trim, doors, partitions, floors, insulation, cabinets
and furniture.

Export Markets. Tn 1950 the Netherlands imported
approximately 300,000 cubic meters of hardwood lumber,
of which only 10,349 cubic meters or little more than 3%
came from Surinam. In the same vear Surinam supplied
only a small fraction of the total amount of hardwood
lumber imported by the Antilles. Considering the close
ties with these countries, the Surinam timber industry
should be able to sell them a much larger percentage of
their hardwood lumber requirements. Cuba would also
seem to offer an opportunity for export expansion. In
1950 Surinam supplied only 94 of the 35,000 cubic meters
of hardwood lumber imported by Cuba. Tn the same year
the plywood company was able to sell Cuba twice as much
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plywood as it sold to any other country.

There 1s also a potentially large market in the United
States for Surinam timber products. United States sup-
plies of high-grade hardwood timber are rapidly dimin-
ishing and stumpage and log prices are high. The demand
is for low-density, tropical hardwoods, blonde or light in
color. These are woods which are not usually suitable for
tropical construetion, and their export would utilize a
larger percentage of the timber stand. Brown-colored
woods are also acceptable, but the market for red or
mahogany-colored woods is at present well supplied. Ply-
wood manufacturers are interested in tropical hardwoods
suitable for slicing into face veneers. While the experi-
ence of one company indicates that it is more economical
to slice the veneer in the country of origin and import the
dry veneer, others import quarter-sawn flitches for
slicing in American plants.

The interest of United States hardwood companies in
the development of tropical lumbering operations is
shown by the number of United States foresters currently
making investigations in Central America. In addition to
timber resources, logging and transportation conditions,
Surinam offers the advantages of relative political stabil-
ity and a favorable attitude toward private investment;
vet it is a virtually unknown country in the United States.

The United States interest in tropical woods has been
further stimulated by the large quantities of lumber
which are being purchased by defense agencies. For ex-
ample, 30% of Douglas fir plywood production is on allo-
cation for defense programs. The United States Navy is
financing the research program in tropical woods now
heing carried on at Yale University.’

In countries with little or no timber resources, such as
those in the Near Fast and the Mediterranean area, the
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import demand for railway sleepers is large and steady.
As mechanization of logging proceeds, the number of
Bush Negroes employed will decrease and the surplus
~ labor could be diverted to the production of hand-hewn
sleepers. In view of the quality of Surinam woods, these
should be able to compete on favorable terms with those
produced elsewhere in the world.

The shortage of teak, caused by the reduction in Bur-
mese production, offers an opportunity to market Locus
(Courbaril) for ship decking and other uses for which
substitutes for teak are being sought.

Less profitable than other timber produects, but desir-
able from the standpoint of utilizing more species in the
mixed tropical forest, is the production of box, case and
crating material from light softwoods. Export possibili-
ties both in the southern United States and in the Near
Kast, together with the expanding domestic demand for
boxes and crates for packing agricultural products, indi-
cate an opportunity for a shook factory in Surinam.:

B. RECOMMENDATIONS

The Ten Year Program for forest development rec-
ommended by the Mission modifies some of the projects
in the Surinam Planning Bureau’s preliminary report
and adds three new ones, namely Logging Engincering,
"Market Research and Trade Promotion, and Reforesta-
tion. Details of the main projects are set forth below.
The program for the forestry sector calls for total ex-
penditures over the 10-year period of Sf. 5.2 million.
Three quarters of these expenditures will be required in
the first five years. If the program succeeds as antici-
pated and budgetary funds are available, a supplemen-
tary program of Sf. 1 million is recommended for expen-
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diture primarily in the second five years. In the over-all
Ten Year Program the Mission has also included the
sum of Sf. 4 million for the support of private enterprise.
This is intended primarily to help in financing the log-
ging and wood products industries should private invest-
ment for these purposes prove insufficient.

1. Forest INnveNTORY

Knowledge of the timber stand, the topography and
the location of concentrations of the species most in de-
mand is essential to logging development. Type mapping
and enumeration of the demarcated dry land forest belt,
together with further enumeration in the swamp forest
areas to be opened up by canals, should therefore be con-
tinued and accelerated, if possible, to complete the project
within the next five years. The Central Bureau for Aerial
Mapping and the Forest Service should cooperate closely
in the preparation and use of type maps from which to
determine the best areas to enumerate. The more acces-
sible blocks, bearing the better timher stands, which
would be the first to be exploited, should be surveyed first.
It is recommended that in such areas the width of the
enumeration strip be increased from 10 to 20 meters, thus
increasing the sample from 2% to 4%. Since the larger
number of men in the field party are engaged, in any case,
in running and clearing base and strip lines, this would
involve little extra cost and would give more reliable data
on the distribution of species for planning and logging
operations. In calculating tree volume, a uniform form
factor of 0.7 has been used for all species. It is recom-
mended that measurements be taken in logging opera-
tions where felling is heing done and the true form factor
of the commercial species determined and applied.

If it is found feasible to determine the routes of the
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main roads from the type maps made from aerial photo-
graphs, roads to be built under the forest access project
should be constructed in advance of enumeration. Kven
if the roads were only ‘‘roughed out’’ to permit a jeep or
a four-wheel drive pickup truck to get over themn, a great
saving would he effected in the travel time of the field
parties to their camps in the interior. This would in-
crease the number of productive work days and expedite
the enumeration. At a later time the roads could hbe re-
aligned and improved.

In hilly terrain, location of truck and tractor roads
would be aided if contour maps, instead of the present
outline or hatchure maps, were made. Elevation data is
already available along the strip lines and little extra
time would he needed to add contours to the mapping of
streams, ridges and type boundaries between the strip
lines.

An allocation of Sf. 1.16 million iz recommended for
the forest inventory project.

2. Forest Access Proyects

Swamp Forest. Large swamp areas between the rivers
could be made accessible for logging by digging canals
through them from the rivers. Since the main canals
require a large capital investment and would serve the
country over a much longer period than the first forest
cutting cycle, their construction is properly a function of
‘the Government. The loggers operating in the area thus
opened up would be expected to clear and dam the ereeks
and to build the necessary small feeder canals as they do
at present. Since the main canals should be butlt where
they will best open up the richer eoncentrations of Baboen
and Possumwood plywood timber, it is recommended that
they he located and built by the Forest Service. In the
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forestry sector of the recommended Ten Year Program,
the Mission has allotted Sf. 350,000 for equipment and
St. 330,000 for construction of canals. We estimate this
sum should build 100 kilometers of canals.

The Forest Service proposes to carry out an experi-
ment in mechanical extraction in the swamp forest with
the Motormuli, a crawler tractor developed in Austria
with the aid of United States funds. The Motormuli is
said to have a ground pressure of only 2.5 pounds per
square inch. The trial of small power winches is also
proposed. It is recommended that Sf. 112,000 be provided
for this project, and that the equipment be sold to private
logging operators when its success has been demon-
strated.

The Planning Bureau projects include Sf. 700,000 for
““construction and cleaning of waterways, including
locks, if any.””® No details are given in the Planning
Bureau Report, and no specific information on the work
proposed to he done was available to the Mission. The
Mission, has, however, provided a total of Sf. 1 million
for opening up the swamp forests, of which approxi-
mately Sf. 800,000 is allocated to canals and the mechani-
cal extraction experiment. This would leave roughly Sf.
200,000 for necessary work on the waterways. If addi-
tional funds are needed for this or the other access proj-
ects, they might he made available under the Supplemen-
tary Program.

Dry Land IForest. Access Roads: Opening up the
dry land forest belt will require construction of main
access roads from the head of navigation on the rivers.
The lower portions of some of these roads will lie outside
the forest belt where some settlement and small agricul-

5Surinam Planning Bureau, op. cit.
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tural development may be expected. It will be desirable,
therefore, to consider these roads as part of the general
transportation system of the country and to link them so
as to provide a through east-west connection to the rivers.
Since, however, the primary objective is to open up the
forest for logging, the location of the roads should he
determined with a view to tapping the better timber
stands and serving the needs of logging operations,
rather than joining the rivers by the most dircet or
cheapest route. Similarly, the class of road to be con-
structed should depend upon the amount of log traffic
which will use the road. The Mission has already recom-
mended in connection with the Forest Inventory project
that the roads he cleared in advance of the enumeration.
In the light of these considerations, we suggest that the
Forest Service locate and construet the main access
roads. Precedent exists in other countries for construec-
tion of access roads by the Forest Service. For example,
in the United States during the period of the fiscal years
1942 to 1952, almost $40 million was appropriated for
timber access roads in the National Forests. The main
roads will make prospective concessions accessible for
inspection by private logging operators who should be
expected to construct the branch and spur roads required
for logging operations.

In all, the Mission recommends that the sum of Sf. 1.5
million be provided for access road construction in the
Forestry Sector of the Ten Year Program. Of this, Sf.
600,000 would be used for capital equipment (bulldozer
tractors, scrapers, automotive graders and pickup trucks)
and Sf. 900,000 for operations. The experience of private
logging operators in Surinam and in British Guiana in
building truck roads under similar conditions indicates
that this sum should be sufficient to build the 400 kilome-
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ters of roads now planned by the Forest Service.

Mechanical Extraction Operations. In the areas
newly opened up by the access roads, the Mission sug-
gests that in granting concessions preference be given to
operators who will follow modern logging methods. Cer-
tain minimum operating standards might even be estab-
lished as a condition to the concession. Among the prac-
tices which have proved successful under similar condi-
tions in other tropical countries such as British Guiana,
West Africa and the Philippines and which the Govern-
ment should seek to encourage, are the following:

Felling and Buihing (cross-cutting into log lengths).
Hand saws and wedges should be used rather than just axes.
‘While it is said that the Bush Negroes who do the felling
prefer to use axes, experience with similar labor in other
countries demonstrates that they can be trained to use saws,
with resulting savings in labor and raw material.

Skidding. Crawler tractors and fairlead crawler arches
arc preferable for this purpose. The size of the tractor
which offers the best combination of power and mancuver-
ability for arch skidding is the D-7, HD-15 or TD-18A.
‘Where the swamps along the streams are too wide to reach
the logs with the arch line, light power ‘‘varders’’ or logging
donkeys mounted on sleds could be used.

Loading. A variety of equipment and methods for load-
ing trucks is available. Although highest in initial cost, the
mobile converted shovel loader, mounted on crawlers or
rubber tires, is the most economical to operate. Use of a
mobile loader permits logs to be dropped by the skidding
tractor anywhere alongside the truck road since the loader
can move along the road picking up and loading the logs
on an accompanying truck. The sled-mounted hoist or winch
type of loader is much cheaper in initial cost. The time
required to move and rig up the sled-mounted loader, how-
ever, necessitates skidding to ‘‘landings,”’” or concentration
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points, located at intervals along the truek road, and the

landing area must be continuously cleared to provide space

for logs so that the skidding tractors will not be delayed.

Unloading. A power hoist can be rigged to unload trucks
and also to load barges and to dumyp foaters for rafting.
The Forest Service has been provided with drawings of
moving cable-loading and yarding systems which are also
suitable for unloading.

Logging Planning. Efficient operation of trucks and
tractors requires careful planning and layout of spur truck
and tractor roads and landings. A well-equipped workshop
for maintenance and repair of equipment and adherence to
the program of ‘“‘preventative maintenance’ recommended
by the manufacturer, are also essential to minimize mechani-
cal breakdowns and consequent loss of production.

Chemical Spraying. Trial of log spraying is recom-
mended to reduce the loss from borer attack. In the Philip-
pines it has been found profitable to debark logs of species
subject to pinhole-borer attack soon after felling and to
spray them with a portable pressure spray gun. Experience
already gained in Surinam with dipping chemicals to
inhibit borers and stain in sawn lumber should indicate the
best chemical to use.

Increasing Tractor Production. In the concessions bor-
dering the rivers where tractors are used but soil conditions
do not permit the use of trucks, the payload of tractors on
long hauls ean be increased by loading logs on Athey wagons
with erawler wheels, pulled by tractor.

Communications Equipment. In order to carry out the
enumeration and forest access projects recommended
above, and to perform the administrative tasks involved
in inereased timber cutting, the Forest Service will need
pickup trucks and more launches and outboard motor-
boats. Communication by river transport is slow, how-
ever, and the efficiency of the Forest Serviece’s operations
could be greatly increased by the use of M short-wave,
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two-way radio. Radio facilities of this type have become
indispensable in both public and private forest opera-
tions in the United States and highly efficient equipment
has been developed. It is recommended, therefore, that a
sum of Sf. 170,000 for communications and transporta-
tion equipment be included in the Forestry Sector of the
Ten Year Program.

The Supplementary Program recommended by the
Mission includes a sum of Sf. 400,000, to be applied to
either the swamp or dry land forest projects, or to hoth,
in accordance with the experience of the first five years.

3. Loceine EXGINEERING

To carry out the forest access projects, it is recom-
mended that a Logging Engineering Staff be added to
the Forest Service. This staff would make the location
surveys for the access roads and canals and would super-
vise their construction. It would carry out experimental
mechanical logging operations in the swamp forest and
would plan and lay out the new logging operations in the
dry land forest belt. To head the staff the Mission sug-
gests that two academically-trained logging engineers be
recruited abroad, their assistants and crews to he re-
cruited locally and trained in the field by the engineers.

Two alternatives for recruitment of qualified engi-
neers are suggested for consideration. One is to obtain
experienced professional logging engineers from the
United States. Whether Dutch-speaking men could be
obtained is unknown. The other is to recruit from the
Netherlands forest engineers who have had construction
and logging experience in Indonesia. If the latter are
selected, they should be sent to the United States for a
short but intensive period of training in logging engi-
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neering. This training should include practice in modern
road location and construction and logging planning
techniques, and the study of logging operations using
equipment and methods sunitable for Surinam.

Provision in the Ten Year Program of the sum of Sf.
270,000 for logging engineering is recommended.

4, TrcuNicaL ResgarcH

Forest Products Research. In the opinion of the Mis-
sion, forest products research can best be carried out by
utilizing established research agencies in other countries
which already have the necessary equipment and experi-
enced staff. This would save hoth money and time since
the data required could be obtained at less cost and more
promptly than if a laboratory were to be set up, staffed
and equipped in Surinam. The following research proj-
ects are recommended :

Plywood. Turther research is needed in the peeling,
slicing, drying and glueing properties of species which show
some promise for veneer and plywood. Species should be
selected which are found in sufficient volume to insure an
adequate supply of raw material. The demand in the United
States is for light-colored woods with an attraective figure or
grain. Two possible laboratories for this type of research
are: the Forest Products Laboratory at the University of
‘Washington, Seattle, which has excellent electronic glueing
equipment as well as conventional hot and cold presses and
complete testing facilities; and the experimental laboratory
of the Bruynzeel Co. in the Netherlands, where the research
work preliminary to the establishment of the plywood plant
in Paramaribo was done.

Fiberboard. Further pilot tests are desirable to ascertain
whether abundant woods for which no present market exists
can be used for hardboard and insulating board. It is tech-
nically possible to make fiberboard out of practically any
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wood. The cost of production and the quality and conse-
quent marketability of the products are therefore the most
important considerations. The cost data determined from
the fests conducted in Sweden on five Surinam species should
be checked by another agency. This would doubtless be done
by any company interested in the possibilities of building a
hardboard plant in Surinam. The Forest Products Labora-
tory of the United States Forest Service, at Madison, Wis-
consin, is recommended for fiberboard research in the
United States. In the Netherlands the William Pont Com-
pany, Zaandam, has a fiberboard plant and might be inter-
ested in carrying on this resecarch.

Pulp and Paper. Tropical hardwoods are being pulped
in West Africa and temperate hardwoods in the United
States. Research to determine the best methods of pulping
hardwoods and the kinds of paper that can be made from
them is a long and expensive task. The Pulp and Paper
Laboratory of the New York State College of Forestry at
Syracuse, New York, has been condueting pilot plant experi-
ments on hardwoods for several years. This work is financed
by the American Pulp and Paper Industry, which also sup-
ports the Institute of Paper Chemistry at Appleton, Wis-
consin. The United States Forest Products Laboratory at
Madison also does pulp and paper research and research in
pulping tropical woods has been done in France and in
French colonies in Africa. A pulp and paper mill involves a
very large eapital investment as compared with other forest
products plants. It also requires large quantities of pure
water and highly skilled labor. In the absence of informa-
tion on the pulping gualities of the more abundant Surinam
woods, pulp and paper develepment is not included in the
present Ten Year Program. However, research in this field
is recommended and, if the results of technical and economic
research are favorable, development could be added. One of
the Surinam forest officers attended an International Pulp
and Paper Conference in Africa in December 1951 and at
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the time of the Mission’s visit it was expected that his report
would indicate what action might be taken by the Govern-
ment in this field.

Lumber. Considerable research has been done on the
mechanical properties of Surinam woods for use as lumber.
Research has been carried on in the Netherlands for many
years, and Dr. J. T. Pfeiffer has published three volumes on
Surinam’s woods. A number of Surinam species have also
recently been tested at Yale University under the United
States Navy program of research in tropical woods. The
Forest Service recently published an excellent booklet in
English which deseribes 53 woods and includes a bibliogra-
phy of 50 publications relating to Surinam woods. However,
further research in the kiln drying of lumber and the
preservative treatment of the less durable woods to increase
the number of species usable in the tropics appears desir-
able. This research could be carried on at the institutions
named in the bibliography cited previously, and also at the
University of Washington, where one of the leading com-
mercial dry kilns was developed.

Stlviculture and Forest Management Research. Re-
search in silvieulture and forest management, currently
being carried on by officers of the Surinam Forest Serv-
ice to the extent that their other duties permit, should be
continued. This work would be aided by cooperation with
the United States Tropical Forest Experimental Station
at Rio Piedras, Puerto Rico. That station, which is the
center of forestry research in tropical America, has col-
lected considerable data from many countries which could
be helpful to the Forest Service. The Director of the
station has indicated that cooperation could be readily
arranged.

In addition to the seeding, planting, thinning and
diameter limit cutting experiments already undertaken,
experiments should be conducted on the girdling or
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poisoning of “‘wced’’ species to lessen the competition
with merchantable species and to increase the growth
rate of the latter. Information on poisoning hardwoods
is available from the TUnited States Forest Service.
Growth data can be accumulated by periodic measure-
ments of marked trees in sample plots established in
stands varying in type, composition and treatment.

Research Funds. The Ten Year Program suggested
by the Mission provides the sum of Sf. 530,000 for tech-
nical research. Most of this amount should he made avail-
able during the first five years. The Supplementary Pro-
gram includes an allocation of an additional SE. 200,000
intended, if available, for expenditure for rescarch in the
second five years.

5. Marker RessarcH axp Trane PromoTron

The financial success of the Ten Year Program de-
pends in considerable measure upon a steady increase in
exports of forest products. The Mission has already
indicated its belief that such an expansion is possible.
More than an improvement in production techniques will
be required, however, to realize the goal. Fequally essen-
tial is a vigorous research and trade promotion program
to find and develop the best foreign markets for Surinam
products. Nor should the potentialities of the domestic
market be neglected. The advantages of timber construe-
tion and the best use of native woods need to be kept con-
stantly before architects, builders and financing agencies.
Finally, to attract new private investment capital, an
organized effort is needed to make the opportunities for
new forest industries more widely known and to bring
prospective entrepreneurs to Surinam for firsthand in-
vestigation.
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In most, though not all, important lumbering coun-
tries, activities of this type are carried on by the forest
products industries through their trade associations.
For example, the world export market for United States
Douglas fir lumber was largely developed by the Douglas
Fir Exploitation and Kxport Co., and for Douglas fir
plywood by the Pacific Forest Industries. Both these
groups are organizations of manufacturers who pay dues
based on their mill production. Both in Canada and
India, however, government agencies have performed
such funections.

The timber industry in Surinam is not at present or-
ganized in any trade association. Although there is keen
competition for domestic markets, few of the mill opera-
tors are actively interested in exporting lumber. Until
such time as the companies in the timber industry are
willing and able to join together in a trade association, it
appears that leadership in organizing trade promotion,
market extension and consumer education activities will
have to come from the Government.

The Mission therefore recommends that the Govern-
ment set up an agency specifically for the purpose of
carrying on market research and trade promotion in the
timber products field. Tt should he staffed with men who
have had wide experience in the export-import trade in
forest products and who are salesmen of the highest
caliber. The staff should include an experienced adver-
tising copy and publicity writer who can prepare attrac-
tive promotional literature. As soon as the industry as a
whole is organized to do it, these activities should he
taken over by private enterprise. Meanwhile, the organi-
zation should work in close cooperation with members of
the industry.

To finance the organization, the Mission has included
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the sum of Sf. 450,000 for the first five years in its recom-
mended program, and a supplementary allotment of Sf.
200,000, if available, for the second five years.

6. REForEsTATION

To take care of the reforestation of the larger areas
proposed to be cut under the projects alveady dis-
cussed, the Mission has provided the sum of Sf. 120,000
in the Ten Year Program and St. 100,000 in the Supple-
mentary Program. We do not believe any conunent on
this item is necessary beyond pointing out that reforesta-
tion and timber stand improvement is a capital invest-
ment which will be recouped when the next forest crop is
harvested.

7. InpustriaL MoODERNIZATION AND KXPANSION

Numerous opportunities exist in the timber industry
for improvement or expansion which would bhe both
profitable to industry and beneficial to the economy of the
country. A number of these are set forth in detail in
the paragraphs that follow. While, admittedly, such im-
provements or expansion are the function of private
enterprise, there is a variety of ways in which the Gov-
ernment can encourage private companies to undertake
them. For example, the Government might make loans
to private companies for the purchase of new equipment.
Such loans should include the provision of foreign ex-
change for the necessary imports. Other methods the
Government might consider are: allowing capital invest-
ment to be amortized over a short term; granting timber
concessions to companies which now have none; and giv-
ing tax relief to new industries during the early vears
of their development.
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Logging. Modernization of logging is the most urgent
necd of the industry. Mechanical extraction equipment
would both inerease the supply of logs and make it more
certain. In view of the military demand for trucks, trac-
tors and construction equipment, orders for such equip-
ment should be placed as soon as possible. Adequate
stocks of spare parts should be ordered at the same time.
Preference in concessions should be given to companies
willing to establish modern logging operations.

Sawmills. The demands of the Ten Year Program for
labor point to the desirability of installing labor-saving
devices for the handling of logs and lumber in the older
mills. The companies would profit by the consequent
reduction in labor cost. At some of the mills, derricks
or power winches are needed for handling logs. Mills
handling lumber between the sawing machines by hand
need live or dead rolls and transfer chains. Mills without
vard storage space should be helped to acquire adjacent
land so that they can pile lumber for air-drying and sup-
ply the local consumers with a better product. Installa-
tion of dry kilns would extend the range of species mar-
ketable for domestic use and would also aid in the expan-
sion of the lumber export trade. In the experience of
United States companies with tropical lumbering opera-
tions, it pays to kiln-dry export lumber where shipping
rates are on a W.M. (weight or measurement) basis.

Log gang mills are not adapted to cutting for grade,
since the log cannot be turned as it is opened up. In
expanding capacity or replacing obsolescent frame saws,
the installation of head saws with carriages would in-
crease the percentage of export grades. At some of the
mills, the sawn lumber is passed through dipping tanks
of chemicals to inhibit stain and borer attack. This prac-
tice should he followed by all mills. Stored logs of species
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susceptible to borers should be sprayed with chemicals.

Plywood and Veneers. The owners of the present ply-
wood plant should he cncouraged to expand their pro-
duetion by the early addition of another drier and the
necessary steam boiler capacity. When additional tracts
of swamp forest are opened up and adequate supplies of
Baboen logs can he organized, it should be possible to
double present plywood production.

Experiments made by the plywood company demon-
strate that other Surinam species can be peeled for ply-
wood but they involve higher production costs. Wana
and Basra Locus must be boiled before peeling and take
longer to dry than Baboen. Possumwood peels easily but
brings a lower price. Cedar is satisfactory but the log
supply is limited. Research at Yale University indicates
that Krappa is suitable for decorative plywood and Gron-
foeloe, Simaruba and Quaruba are suitable for utility
plywood.

The research projects already recommended will de-
termine the possibilities of slicing face veneer for export.
Many ornamental woods would make attractive decora-
tive plywood, providing their slicing, drying and glueing
properties are satisfactory. The flitches for slicing shounld
he quarter-sawn for figure of grain and dimensional sta-
bility. If the results of research are favorable, it is rece-
ommended that the Government endeavor to interest a
foreign plywood company in establishing a veneer-slicing
plant in Surinam.

Fiberboard. The Defibrator Aktiebolaget of Stock-
holm, manufacturers of machinery for making fiberbnard,
have conducted experiments in making hardboard from
Bebe, Mierenhout, Possumwood, Koffieemama and Kan
Kan (Ceiba). Estimates have been prepared of the capi-
tal and operating costs of plants with annual capacities
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of 6,000 tons and 10,000-12,000 tons. The production cost
per ton in the larger plant is estimated to be 81% of the
cost in the smaller plant while the capital investment is
only 61% more. In a report on the possibilities of estah-
lishing a hardboard plant, the Surinam Planning Burcau
came to the conclusion that, with the 12,000-ton capacity
plant, hardhoard for the world market could be produced
in Surinam at United States production cost level.

The establishment of a fiberhoard plant would have
many advantages. The industry is a fast-growing one
and it offers an excellent opportunity for utilization of
species of Surinam woods which are not marketable for
Iumber or plywood. The more species that can be utilized
from the mixed tropical forest the greater the volume
per hectare that can be extracted; this, in turn, reduces
the fixed per-hectare costs of truck and tractor roads and
hence lowers unit logging costs. A fiberboard plant could
also use some of the sawmill waste, with consequent bene-
fit to the sawmill industry.

The Mission urges the Government to take active
steps, as a matter of priority, to interest a ecompany ex-
perienced in the manufacture and marketing of fiber-
board in building a plant in Surinam.

8. Tur ForesT SERVICE

The Ten Year Program will greatly increase the work
of the Forest Service which is already small in size com-
pared with those in other tropical countries. In British
Guiana, for example, the Forest Service has a sanctioned
strength of eight academically-trained senior staff
(Colonial Forest Service Officers), seven intermediate
staff, and 29 forest rangers; Trinidad and Tobago, with
a forest area of only 618,061 acres, have six Colonial



188 SURINAM

Forest Service officers, five intermediate staff, and 30
rangers. The Planning Bureau projects inclnded a sum
ot Sf. 300,000 for forest management and administra-
tion. Sinee, however, the expansion of the Forest Serviee
will necessitate annual reearring expenditures extend-
ing beyond the Ten Year Program, it is recommended
that the regular annual budget be increased to provide
the necessary staff to handle the increased administrative
load.

When a forest inventory project is completed at the
end of five years, it is recommended that the Service put
concentrated effort on the preparation of sustained yield
management plans. For the special staff that will be
required for this work, an allocation of Sf. 100,000 has
heen recommended in the Supplementary Program.

As all Forest Service activities expand under the Ten
Program, securing trained personnel to serve as rangers,
forest gnards, export inspectors, enumerators, surveyors
and the like, will be a problem. At present, the needed
personnel has to be trained in the field. Field training
should bhe augmented, whevever possible, by short train-
ing courses of about two weeks’ duration conducted hy
forest officers for groups of men from the field. To inter-
est boys in entering the Forest Service or the timber
industry special lectures in the schools ave also recom-
mended. In time it may be possible to incorporate some
special training facilities in the high school course.

Scholarships might also he established by the Govern-
ment to send promising young Surinamese to the Tropi-
cal Forest School at Wageningen, Holland, for training
as forest officers or forest industry engineers; their edu-
sation ought to include as well study tours of lumbering
operations in the United States. Young forest officers
might also be deputized to the U. S. Forest Service in
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Puerto Rico which accepts foresters from other tropical
American countries for short periods of on-the-job train-
ing in forest administration and management.

Mechanies, truck and tractor operators, and other
skilled labor needed in the timber industry and in the
construction operations of the Forest Service, can be
trained in the vocational trade school at Paramaribo.
Modernization and expansion of this school are recom-
mended in the main Report of the Mission.

C. ANTICIPATED RESULTS OF THE
PROGRAM

The annual production volume which the Mission
believes can he achieved by the tenth year of the recom-
mended program is set forth in the following table.
Values are calculated at slightly under 1951 rates. This
estimate is based on the following assumptions: (1) the
recommendations of the Mission relating to projects
which will utilize timber products domestically will he
carried out; (2) the recommendations of the Mission
relating to the forestry sector will be followed; and (3)
private enterprise will be encouraged to make the neces-
sary capital improvement in equipment and plant.
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TABLE I1

EsTiMATED ANNUAL IPRODUCTION AND VALUE OF TiMBER PrODUCTS
IN THE TENTH YEAR OF THE PROGRAAL
(All Figures in Thousands)

Domestic Export Total
Product ci.m. ST, ce.m. Sf. cu.m. Sf.
Logs" oo 6 120 6 120
Squares, hand hewn" 5 330 5 330
Sleepers, hand hewn 5 250 5 250
Sub-total 16 700 16 700
Sawn lumbert ... 29.6 2,650 94 1,150 39 3,800

Plywood and veneer® 1.2 360 188 6,016 20 6,376
Sub-total 30.8 3,010 282 17,166 59 10,176

tons tons tons
Tiberboard® .. 0.7 168 9.3 2232 10 2,400
trand total 3,178 10,098 13,276
1950 Production ... 1,500 2,222 4022
Gain over 1950 1,678 7,576 9,254

aMainly from Corantine River to British Guiana mills. Export of
round logs to Europe to be replaced by manufactured products of
higher unit value,

bMainly toredo-resistant woods for marine construction. Could
possibly be increased.

“Local production at abhout twice the 1950 level. Exports equivalent
to 11% of imports of hardwoods from all sources by the Netherlands
in 1950, plus 5% of imports of hardwoods from all sources by the
Caribhean area in 1950.

dExports at about three times their 1950 levels and two times the
1951 level. Loeal production 6% of total output, or twice the 1950-51
level.

*Based on one 10,000-ton eapacity plant.
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A breakdown of estimated expenditures for forestry
under the recommended Ten Year Program is given in
Table IX in the main Report. Total estimated expendi-
tures by years are as follows:

TABLE 11I
EsTIMATED EXPENDITURES BY YEARS
(Thousand Surinam Guilders)

Ten Year Supplementary

Year Program Program

1,112

1,076
545
533
477
292 320
292 320
291 120
291 120
291 120

Totals 5,200 1,000
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TABLE IV

ESTIMATED CAPITAL EXPENDITURES OF THE PRIVATE SECTOR FOR
MODERNIZATION AND EXPANSION
{Thousand Surinam Guilders)

Logging
Swamp mechanical logging equipment ... 300
Dry land forest logging equipment and
capital investment in roads ... 2,500

River transport equipment, tugs and barges 1,200

Total 4,000
Plant
Modernization of sawmills 1,000
Plywood expansion 1,500
Sliced veneer plant : 1,000
Fiberboard plant 5,000

Total 8,500

Grand Total 12,5600
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MINING, INDUSTRY AND POWER

(ExcLupine Broxoroxpo)

A. MINING

iINERAL RESOURCEs. An aerial survey of the
M northern half of the country was completed in

1948. The data obtained, when checked by
ground work, will be the basis for a badly needed geo-
logical map. The map is not expected to disclose new
minerals, but rather will show the extent and location of
those which are known to exist, thereby greatly facilitat-
ing the work of the mining engineers in proving their
commercial value.

Mining activities other than bauxite are not sub-
stantial. Considerable capital was at one time invested
in the production of gold but, after a brief boom at the
end of the 19th century, gold production declined rapidly.
In 1950 the total value of all gold mined was about Sf.
300,000. Surface investigations by mining engineers indi-
cate that there are also some deposits of diamonds, cop-
per, cobalt, platinum, quartz, low grade iron ore and
perhaps other minerals. Whether any such deposits are
commercially exploitable, however, remains undeter-
mined. So far as the Mission is aware, no substantial
mining concessions have yet been granted for any of
these other minerals.

Although Surinam has no coal or petroleum resources
for fuel, it does have large reserves of timber suitable
for making charcoal, and also substantial hydroelectric

193
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power potentialities (see Technical Appendix No. 4).

Proven reserves of high quality bauxite which may he
economically mined and shipped have been estimated at
50 million tons. There are additional known deposits of
bauxite which have not heen proven because of their in-
accessible location and there may well be other deposits
in areas not yet fully explored.

Bauzite Mines. The mining of bauxite by the Surinam
Bauxite Company (a subsidiary of Alcoa Mining Com-
pany) and by the Billiton Mining Company is the leading
nonagricultural economic activity in Surinam. Together
these companies employ approximately 3,000 workers.

Mining operations at Moengo are rather simple, since
there is little or no overburden and since the purity of
the ore is such that no washing operations are required.
In other localities, however, mining operations require
the removal of a substantial overburden and subsequent
reduction of impurities by washing.

The training of many different types of skilled labor
by the mining companies is of great importance to other
segments of Surinam’s economy. This will become even
more important as mechanization in industry and agri-
culture inereases.

The wages paid to labor, which average from 50 to 60
cents (Surinam) per hour, and the other henefits received,
are also important to the country’s eecenomy and tend to
set a pattern for industry as a whole.

Royalties and taxes on bauxite are now sizeable and
are equivalent to ahout one fourth of the annual Govern-
ment budget. This, of course, will be more pronounced in
the future should mining operations inercase. At the
time of the Mission’s visit, 1951 exports were estimated

—~

at 2.6 million tons. Exports in 1952 are likely to exceed
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3 million tons; in 1953 and the years inmmediately follow-
ing, they are not likely to be lower than 3 million tons and
may substantially exceed that figure.

1. Burrau or Mixes

Present Status. The Bureau of Mines was started
in 1943 and until 1947 consisted of just one man. The
Bureau now has, in addition to the head of the Bureau, a
staff of five, of whom three are geologists, and two are
mining engineers. The program of the Bureau is three-
fold:

1. to get a good geological map of the northern part
of the country by making ground checks on the recently
completed aerial survey;

2. to determine whether exploitation of any mineral
deposits discovered through the geological survey is
economically ;justified ; and

3. to complete the draft of a new mining law.

At present, emphasis is being put on the geological
survey. Kven this work, however, is going forward
slowly. To accelerate the whole program it is now planned
to increase the Bureau’s personnel.

Concessions. A change in the method of granting con-
cessions is not included in the Bureau’s program. Con-
cessions are now granted to private companies only after
the Bureau of Mines has fully explored the area and has
hecome fully aware of the extent, quality and estimated
mining costs of deposits therein. With the limited
number of men available, this becomes a time-consuming
process. The Mission recommends that reputable private
concerns he given the privilege of doing their own ex-
ploratory work, provided they give the Bureau full
access to all data, and provided final terms of the conces-
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sions are based on the data obtained from the exploratory
work. This would permit Surinam’s minerals to be ex-
ploited more rapidly and thereby accelerate the country’s
over-all development.

B. INDUSTRY

Industry is as yet little developed. This is to be ex-
pected in view of the very limited domestic market. In
recent years, however, in addition to the Bruynzeel ply-
wood factory and the sawmills discussed in Technieal
Appendix No. 2, several small enterprises have been
started, some of which are operating on a profitable basis,
and some of which can, we believe, be profitably ex-
panded.

Haeven Lid.—DBrick Factory. This is a very small
plant producing only 18,000 hricks per week. The quality
of brick is very good and operation of the plant in gen-
eral is quite efficient. Tack of mechanization, however,
gives a high lahor cost.

This plant could be doubled in size and semi-mecha-
nized, and possibly make other clay produects, especially
tile roofing and flooring, to advantage.

Britesh American Tobacco Company. This company,
which has been in operation sinece 1937, makes various
hrands of cigarettes from imported tobaceo. The quality
of cigarette produced is good and sells for about two
thirds the price of imported international brands. De-
spite these favorable circumstances, the company has
been unable, however, to obtain more than one third the
available market.

The factory has ample facilities to inerease produe-
tion as needed.

Leo Victor Cigar Co. This enterprise, until 1951, cen-
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tered its operations chiefly on the making of cigars using
domestic tobacco as a filler and imported wrappers. In
1951, however, with the market for cigars steadily dimin-
ishing, it was decided to enter the field of printing.

Printing operations have just started, with the Gov-
ernment as the major potential customer.

Garment I'actory. About two years ago, a Dutch
family moved to Surinam and started a garment factory.
The concern makes many types of ladies’, men’s, and
children’s clothes from imported cloth. The industry,
unlike the others in Paramaribo, sells but 3% of its
output in the local market, exporting the remainder to
Caribbean markets. There are about 50 workers, all of
whom have been trained on the job. Some consideration
has been given to the possibility of enlarging this facility
by adding weaving and printing equipment.

Shoe Factory. There is but one modern shoe factory
in Surinam making high quality shoes from imported
leather. The present output is about one sixth of the
market or 20,000 pairs per year of the most popular
types. The remaining shoes are either imported or made
by hand in small home industries. The factory has ample
capacity to increase production well above its present
output. V

Rice Milling. There are two large and very modern
rice milling plants in Surinam. One is at Nickerie, the
other at Paramaribo. These plants operate only one
shift and have ample capacity to mill all of the rice which
may be produced in the near future. While there is no
need for expansion, there is a need for better mainte-
nance, which would considerably reduce the percentage
of broken grain.

An adequate source of bags for the export of rice is a
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pressing problem of the milling industry. An industry
to meet this need could be easily justified, providing a
suitable fiber crop could he grown economically.

There are several new industries now under construe-
tion and several others are being studied. The more
important ones are as follows:

Oil Eaxtraction Plant. A new oil extraction plant
under the control of the Royal O1l Factories at Wormer-
veen, Holland, is now under constiruetion at Paramaribo.
As now planned, it will use locally grown coconuts as a
source of raw material. Other vegetable seeds such as
peanuts could also be used to advantage in the event of a
coconut shortage.

The designed capacity is 800,000 liters of oil per vear,
which should meet Surinam’s normal requirements. Pro-
duction costs should he low and the enterprise should be
quite profitable providing the supply of coconuts is suffi-
cient to permit the plant to operate near full capaecity.

The company plans to construct a soap plant to oper-
ate in conjunction with the oil extraction plant. This
would be a desirable addition hut not until the oil plant
has reached stable operations. The soap plant, estimated
at Sf. 200,000, would increase the capital investment to
St. 600,000 and give employment to about 50 workers.

Concentration of Oraunr Juice. A plan to build a fac-
tory for the extraction and concentration of orange juice
next to the citrus-packing plant at Soekibaka in Para-
maribo is being studied. The promoters of this projeet,
estimated to cost Sf. 1,500,000, hope to secure financing
for it from the Surinam Government, the Herstelbank
and other banks. The Technical and Sales Departments
of the Dutch Chemical Manufacturers at Naarden, Hol-
land would supply the necessary personnel to operate the
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plant and market its produects.

As now planned the concentration plant would utilize
oranges for which export markets ave difficult to find,
especially fruit which is small and off color. On the other
hand, it would, when operating at normal capacity,
process about 25 million oranges per year or more than
one half of Surinam’s present production. This project
could, therefore, operate as projected only if the produe-
tion of oranges were greatly expanded.

Milk Pasteurization Plant. Milk is now delivered di-
rectly to the consumer in Paramaribo by the milk pro-
ducer. None of the milk is pasteurized nor does it have to
meet any standards of quality.

A plan is now being studied which it is hoped would
remove the present inefficient and unsanitary method of
milk distribution. As mnow contemplated, the project
would be a cooperative. The quality and price of the milk
would be fixed and the enterprise would he operated on a
profit basis, with the milk producers sharing in the
profits. '

The Mission believes this projeet, estimated to cost Sf.
500,000 including trucks to gather milk from the farmers,

- is highly desirable. It is anticipated that the neccessary

finaneing will be sought from private sources.

Distillery. Plans have been completed to modernize
and expand the present rum distillery at Marienburg
from 500,000 liters to 700,000 liters per year.

The new facilities, now estimated to cost Sf. 300,000,
would not only be capable of making a higher grade
product than at present but would also permit about
200,000 liters per year to be exported through the main
office of the Dutech Trading Company in Holland.

The Mission is of the opinion that this would bhe a
desirable project for Surinam.
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Charcoal Plant. Charcoal is one of the main domestic
fuels in Paramaribo. 1t is now being made by erude and
inefficient methods. A modern plant having a capacity of
about 10 tons per day would cost about Sf. 100,000 and
make lower production costs possible.

1. Lasor

Skilled. As surface transport, mechanization of agri-
culture, and industry increase, therc arises a need for
many more skilled workers. The training of skilled labor
has so far been done primarily by the mining companies,
forest products companies and the technical school.

Improvement and expansion of the technical school
are obviously needed to meet the future demand for
skilled labor. Its facilities are totally inadequate even for
the present. The Kducation Department is aware of the
need and hopes to obtain ECA assistance in properly
equipping the school. The Mission agrees with the high
priority which the Department of Education has placed
on the expansion and improvement in the technical school
and recommends that its present plans be carried out.

Unskilled. The total unskilled labor force in industry
does not exceed more than 1,500 workers, with about one
half of this number employed in a single major forest
product plant. Existing industries are quite small and
the extent of future industrial expansion is not likely to
be so large as to drain off any considerable amount of
rural labor in the foreseeable future.

Labor rates are relatively high in Surinam. In fact,
some enterprises, which were built around cheap labor,
have great difficulty under present labor conditions in
showing a profitable operation. The answer is obviously
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to inerease the productivity of labor through mechaniza-
tion.

2. ProTrCcrION OF INDUSTRY

Almost all consumable items now imported are sub-
ject to import duties, while heavy machinery, construe-
tion equipment and similar capital goods are imported
duty free. Industry therefore appears to be adequately
protected against foreign competition and any increase
in duty to permit the profitahle operation of a small and
basically uneconomic enterprise should be avoided unless
the indirect benefits are so great that a subsidy is war-
ranted. On the other hand, new industries almost always
require the importation of materials which are not avail-
able within the country and which, under normal condi-
tions, are not imported. The importation of such material
duty free is fully warranted and should be promoted.

The Government has under consideration the draft of
a law to encourage new industries by granting them cer-
tain tax advantages during the first years of their opera-
tion. The Mission helieves the extension of appropriate
incentives to new industries in Surinam is highly desir-
able and that the formulation of legislation to this end
should be made a matter of priority.

C. POWER AND GAS

The clectric power and gas plant in Paramaribo is a
fully owned subsidiary of Owversease Gas en Electriciteit-
maatschoppij of Rotterdam, Holland.

Power Plant. The power plant was started about 20
yvears ago and consists of four 1,250 kw. and two 3,600 kw.
diesel generators, giving a combined capacity of 5,720 kw.
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The engines are slow speed, heavy duty and conserva-
tively rated.

The load during the past five years has shown a very
rapid growth and will at the present rate require the
installation of an additional generating unit within three
years. This is best shown by the following table:

ANNUAL GENERATION oF POwWER

Year Kw-hr % Increase
1945 3,127,346 7.0
1946 3,379,305 8.0
1947 3,874,952 16.6
1948 . 5,118,938 31.6
1949 7,391,387 43.5
1950 8,446,418 14.5

Rates are on a sliding scale at from 16 to 8 Surinam
cents per kw-hr. This is rather high, but reasonable for
the size of the plant. However, unless fuel prices in-
crease, rates will probably be adjusted downward when
the next diesel unit is installed.

Gas Plant. The gas plant which uses coal in the mak-
ing of gas is about 40 vears old. While the plant is well
operated, it nevertheless shows a very high cost of pro-
duction, chiefly hecause of obsolescence.

The gas produced consists of a mixture of coke-oven
and water gas having about 450 btu. per cubic foot. Tt is
used almost entirely for domestie fuel in competition with
charcoal, kerosene and butane and sells on a sliding seale
at from 18 to 12 Surinam cents per cubic meter.

The demand for gas has increased very little in the
past five years and will probably decline in the future
unless steps are taken to make a cheaper gas through
modernization of facilities.
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Capital Improvements. The rapid growth in the
market for electric power, combined with the high pro-
duction cost of gas, has hrought about a need for mod-
ernization and expansion of facilities. These capital im-
provements may cost as much as Sf. 1,500,000 during the
next three years, depending on what improvements the
company decides to make.

It is anticipated that whatever expansion of clectric
facilities or of the gas plant may prove necessary will he
financed out of revenues or through private sources.
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THE BROKOPONDO PROJECT

N AEBRIAL suRviy of approximately two thirds of
Surinam was completed in 1948, This survey was
primarily for the purpose of making geological,

forestry and mining studies. An analysis of the survey
data indicated a potential hydro site on the Suriname
River at a point generally referred to as Brokopondo
(Broken Pond), approximately 100 kilometers upstream
from Paramaribo. Accordingly, Dr. N. J. van Blomme-
stein visited the site and, after verifying the aerial ob-
servations, prepared what is generally referred to as the
van Blommestein Plan.

Engineering studies of the van Blommestein Plan
have brought about various modifications since its incep-
tion. In its present form, it is known as the Brokopondo
Project.

Topography. A recently completed ground survey
confirmed all aerial contour lines to he accurate within
the limitations of the scale used. The 50 meter contour,
which is the highest to be considered at this time, would
give an effective head of approximately 43 meters at
Brokopondo. This would require, however, some small
auxiliary earth dams at several locations.

The potential reservoir within the 50 meter contour
is, fortunately, very large because of the relatively wide
and gradually sloping basin. FElevations, however, are
very irregular, with many points within the reservoir
area above 50 meters.

A ground survey also shows the possibility of dam-
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ming the Tapanahony river and diverting part or all of
its flow to the Suriname River by means of a canal. The
initial stage of development, however, does not include
this phase of the original van Blommestein Plan.

Geology. There are surface outerops of rock along
the river for a distance of about 10 kilometers above and
below the dam site, which by analysis proved to be meta-
morphic quartz, caleite, chlorite and albite schist with
some inclusion of igneous bands. Cores taken in the
vicinity of the dam site show weathering and fissures to
extend to an average depth of above one meter, and show
no danger of pervious layers of sand, limestone, gypsum,
ete. The rock strata is almost vertical and extends for
practical purposes perpendicular to the normal flow of
the river.

The river bed is covered in certain localities with
large quantities of hard, sharp and clean quartz sand.
Although there is no gravel, there are several potential
quarry sites from which rock may be obtained to take
its place. These sites, however, have not been proven
by drilling.

Large areas of clay are found near the dam, many
samples of which have been tested and found to be suit-
able for use in making impervious cores in small earth
dams along the 50 meter contour line of the reservoir.

Hydrology. Records of rainfall at Paramaribo and
other areas outside the basin have been compiled over
a period of 85 years. These records show the average
rainfall to be from 2,150 to 2,350 mm. Observation sta-
tions have recently heen established at Affivisti, Boto
Passe, Dam, Sika Kamp, Kabel, Brownsweg and Broko-
pondo, all within the watershed. Readings from the sev-
eral stations, while not conclusive hecause of the short
period of observation, are much higher than those of
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previous records near Paramaribo. This, of course, is
to be expected because of the location of the mountain
range and the direction of prevailing winds.

The greatest portion of the annual rainfall is in the
so-called major rainy season (May to August, inclusive).
This season is followed by two dry months, referred to
as the major dry season. The remaining months show
an evenly distributed rainfall pattern. Even in the so-
called dry season there is always some rainfall with
monthly lows of not less than 60 mm.

No stream flow data were available when studies were
first made of the project. Accordingly, assumptions of
runoffs have been used, which give an average yearly
stream flow of 284 M3/sec based on a runoff coefficient
of 35%. Tt is certain that the flow of the Suriname River
decreases appreciably in the dry season to approximately
75 M?/sec. The maximum flow probably lies hetween
2,500 and 3,000 M?*/sec. A gaunging station has been cstah-
lished at the dam site and records are available from
August 1, 1951. So far, stream flow is considerably great-
er than originally estimated.

Reservoir. The reservoir which would be created by
a dam at Brokopondo would have a surface of approxi-
mately 1,000 square kilometers. A drawdown of but three
meters, of 7% of the maximum head, would give 3 x 10°
M3 of effective storage, or approximately 2,400,000 acre
feet.

This relatively large storage will permit the genera-
tion of firm power at from 95 to 100% load throughout
the year. A hydro power station which has such a high
utilization factor generates power at a relatively low
cost, making it valuable for use in the reduction of
alumina to aluminumn, for which power that is hoth firm
and cheap is essential.
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The reservoir area is relatively unexplored and only
gsparsely settled by Bush Negroes. Its preparation should
cost very little since it would involve no relocation of
roads or railroads, no resettlement of urban centers, no
inundation of mines or other valuable property and no
need to procure a vight of way.

Main and Auwziliary Dams. Original estimates were
premised on making the main dam of either carth or
rock. Kither design is technically feasible; hoth, however,
present difficult problems of construction. The long
heavy rainy season would periodically interrupt work on
an earth dam. This would extend the construction period
and would increase construction costs. Building either
an earth or a rock dam would present a difficult problem
in case of large floods, estimated to he 3,000 M3/sec, but
probably greater. Logs and other debris clearly indicate
that crests have reached 10 meters.

A concrete gravity dam in the main river scction
would simplify the handling of floods and would shorten
construetion. The spillway and power house could he
incorporated in the dam, thereby eliminating separate
spillways, large penstocks and a separate structure for
the power house. Provision for installing additional tur-
bines when the Tapanahony is used would also be facili-
tated by the use of a gravity dam.

A rock dam would require much more stone than a
concrete gravity dam. One quarry would be suitable for
a concrete dam while two and maybe three would be
needed for a rock dam. While a rock dam would need
only about one quarter of the cement required in a con-
crete dam for the impermeable layer, penstocks, spillways,
power house, ete., cement would still have to be imported
and form work arranged for. There would also be need
for batching plants and cement handling equipment. In
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short, no operation would be eliminated by a rock dam
while some operations, such as quarrying, would be great-
ly increased.

The length of time required for construction is an
important factor in favor of the type of dam requiring
the least handling of materials. Interest on investment
and overhead reach sizeable proportions and must be
taken into consideration when estimating the cost of the
dam.

For the reasons outlined ahove, the mission is of the
opinion that, before deciding on the type of facility best
suited for the Brokopondo project, a concrete dam of
gravity design should be studied in detail as an alterna-
tive to an earth or rock dam. Auxiliary dams along the
20-meter contour, because they are small and hecause no
question of water diversion is involved, should obviously
be of earth construction.

The main dam, if of gravity design, would have an
over-all length of approximately 600 meters and would
have the following elevation in meters.

Crown of dam -+50.0
Highest permissible water level .. +-47.0
Crown of spillway -+46.0
Highest effective level for water power....._.. +46.0
Lowest effective level for water power -+42.0
Mean water level +43.5
Water level in the lower course of the Suri-

name River + 4.2

Power. By using the conservative figure of 284 M3/
sec, firm power of approximately 100,000 kw. at 95% to
100% load factor would be assured throughout the year.
This would be equivalent to an annual generation of 830
million kw-hrs.
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By diverting the waters of the Tapanahony River into
the Suriname basin firm power could be increased to
approximately 400,000 kw. This is not, however, contem-
plated at the present time as it would increase consider-
ably the capital investment and would no doubt require
a treaty between Surinam and French Guiana.

Market. The only possible use in Surinam for the
amount of power which would be generated at Broko-
pondo would be in the production of aluminum. Alumi-
num offers a logical outlet since Surinam is now the
world’s chief producer of bauxite. Moreover, large re-
serves of bauxite assure a source of raw material for
many years.

The produection of a pound of aluminum from alumina
requires approximately 10 kw-hrs of electric energy. The
first phase of the Brokopondo hydro development would
therefore have the potential capacity to produce 83,000,-
000 pounds, or approximately 40,000 tons, of primary
metal per year. This is equivalent to two pot lines. In
comparison with reduction plants in the United States
and Canada, this is quite small. Nevertheless, it is large
enough to be both technically and economically feasible.

Status of Investigation. During 1951, a camp was
built at the dam site for the field engineers who have been
assigned the responsibility of making ground surveys,
obtaining earth and rock samples for laboratory analysis,
taking regular stream flow readings and making periodic
inspections of rain station recorders.

Field'work has been progressing rather rapidly. Over
300 samples of clay have been gathered and sent to the
Netherlands for tests to determine the suitability of clay
as an impervious material for earth dams. About 12
cores 10 meters deep have been taken in the vicinity of
the proposed dam location to check foundation condi-
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tions. Additional cores will he taken to check the entire
area. Likewise cores will be taken at potential quarry
sites to determine the best location and quality of rock
for use as an aggregate.

Hydrological data in the field has been gathered since
August 1, 1951 with all operations now well established.
After about 12 more months of field work, it will be pos-
sible to begin a final analysis of the project and to con-
sider entering the detail engineering stage.

Contract for Sale of Power. One of the most impor-
tant steps to be taken at this time is the formulation of
a preliminary contract for the sale of power. This step
should, if possible, be completed before detail engineer-
ing work on the hydro facilities is commenced.

Before an aluminum industry is established in Suri-
nam, there are a number of problems which will have to
be resolved in addition to an agreement on the cost of
power. Among them are: the setting aside of bauxite
reserves and the location of these reserves; new conces-
sions; taxes; transfer of profits; terms, conditions and
length of contract; guarantees of power use and supply;
import duties or waivers on raw material to be imported;
and the currency to be used in the purchase of power and
in the payment of salaries to foreign technicians. The
negotiation of such a formidable contract will require
considerable time and effort. The Mission suggests,
therefore, that the Netherlands and Surinam Govern-
ments, after they have determined their respective inter-
ests in the project, jointly designate a single individual
or agency as in charge of the project on their behalf and
furnish that individual or agency, as necessary, with ex-
perienced technical, financial and legal advisers.

Capital Cost Estimates. The best estimate at this time
of capital costs may he broken down into the following
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broad categories:

1. Dams (main and auxtliary) ... $21,500,000
2. Power house equipment. ... 4,500,000
3. Transmission line (100 km.). ... 5,000,000
4, Engineering 1,500,000
5. Contingeney ... 2,500,000

Total UsS $36,000,000
Cost of Power. Hydro projects of the Brokopondo
type have a very long life. For purposes of setting rates,
United States agencies depreciate similar projects over
a period of 40 years. By applying the same rate to Broko-
pondo, annual production costs may be estimated as fol-
lows:

1. Depreciation and interest ... ... $1,902,000
2. Maintenance, salaries and wages . 120,000
3. Insurance ... 100,000

Total US $2,122,000
Gross sales may be assunied to be 800,000,000 kw-hrs
Production cost/kw-hr =— US 2.65 mills.

It is highly improbable that the project could he
fianced on a 40-year loan hasis. Assuming that it were
financed on the basis of a 25-yvear loan at 414 % interest,
annual charges would require a gross income of US $2.85
million equivalent to US 3.2 mills/kw-hr on the bhasis of
gross sales of 800 million kw-hrs.

The final rate at which power should be sold depends
on many factors and can only he arrived at by negotia-
tion. The Mission has not attemnpted to make any recom-
mendation in this respect.

Construction Schedule. Hydrology studies must be
continued until January 1933 before detail design can be
started. The earliest date of completion, therefore, hased
on one year for engineering and four years for construec-
tion, would be January, 1958. The project during the
construetion period will require about 1,500 workers.
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Sccondary Values. While Brokopondo could ouly he
justified by the development of an aluminum industry, it
would nevertheless improve shipping on the Suriname,
permit the use of river water for irrigation, accelerate
development of the interior and permit a broader scale
of fish culture.

(a) Sioppoen At the present time, only Tog rafts and
very sinall eraft move on the Suriname as far inland as Bro-
kopondo. The steady flow of water from the power plant
would raise the average level of the river by approximately
four feet, permitting baree traffic throughout the yvear. The
reservoir extending inland approximately 60 km. would offer
additional water transporfation to the interior, now inacces-
sible because of mumerous rapids.

(b} Fishing. The water in the Surviname above Broko-
pondo is free of silt. The Jake would undoubtedly be clear
and would probably be highly suitable for fish enlture. al-
though experiments would be necessary to confirm this as-
sumption.

{e) Trrigation. The construction of the Brokoponde dam
is important from the point of view of irrigation, in that it
would cause a shift of the salt water limit. At present, in
the major rainy scason the salt content in the vavions rivers
is troublesome only in the immediate vieinity of the coast:
but, as the flow diminishes in the dry season, the salt water
limit shifts a considerable distance inland. Since this is the
case in the Suriname River, it is impossible for the district
south of Paramaribo, where the Telyderp plan has been
projected, to draw water tfrom the viver for irrigation pur-
poses during the dry season. The discharge of a strong, nni-
tform flow would change this situation, since the position of

the salt water limit would remain the same as in the rainy
season.

By lowering the salt content the dam will also wmake it
possible to use the Suriname River as a source of fresh water
for the City of Paramaribo,
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CONCLUSIONS

1. It is now certain that it will be possible to build a
dam and power station in the Suriname River at Broko-
pondo.

2. Capital costs will not be excessive as against the
amount of power developed.

3. Power rates can he within the limits required for
use in the economical production of aluminum.

4. Firm power of 100,000 kw. at from 95 to 100% load
factor ean he assured. There is every reason to bhelieve
that further stream flow data will increase the maximum
firm power rate to 125,000 kw.

RECOMMENDATIONS

The Mission recommends that:

1. Examination of the feasibility of the Brokopondo
project be pushed forward vigorously.

2. The business aspects of .the project be explored
promptly with potential aluminuim producing companies.
To this end, it suggests that the two Governments jointly
designate a single individual or agency as in charge of
the project on their behalf and furnish that individual or
agency, as necessary, with experienced technieal, finan-
cial and legal advisers.

3. No detail engineering be started until there are
stream flow data for two dry seasons (one is now avail-
able) and until it is clear that a power contract will he
consummated.

4. Detailed studies he made on a concrete dam of
gravity design.
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TRANSPORTATION

A, THE PRESENT TRANSPORTATION SYSTEM

vrinaM’s present facilities for moving internal and
external trade include:

1. A network of navigable rivers, running east-
west and north-south, which interconnect all the produe-
tive regions and serve as direct arteries of ocean ship-
ping.

2. About 280 km. of main roads radiating out of
Paramaribo into the nearby agricultural hinterland, to
the Zanderij airfield and to the Paranam-Billiton hauxite
installations.

3. About 125 km. of main road in other regions, e.g.,
from Coronie-Burnside to the Coppename River and
from the Moengo bauxite installations to Albina.

4. A local mesh of farm-to-market roads in the Para-
maribo region, plus some local roads in other agricultural
regions such as Coronie and Nickerie.

5. A railway running south from Paramaribo over a
total length of 133 km. to Kabel on the Upper Surinam
River.

6. A large airfield at Zanderij, the only airfield in
all Surinam, used exclusively for international traffic.

7. An ocean port for import, export and interregional
general cargo at Paramaribo on the Surinam River.

8. Local ports for general cargo at Albina on the
Marowijne River, at Nickerie and Wageningen on the
Nickerie River and at Coronie on the coastal strip.

214
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9. Specialized ports for moving the exports and im-
ports of the bauxite industry deep inland at Moengo on
the Cottica River and at Paranam on the Suriname River.

10. Overseas, Caribbean and coastal shipping serv-
ices ont of Paramaribo, Moengo and Paranam.

Inland Waterways. The navigable rivers, supple-
nmented by some coastal lanes, are the main arteries of
both external and internal trade.

All the export bauxite is river-hauled by ocean going
ore carriers and freighters which run directly from load-
ing docks at Moengo and Paranam to transit dumps at
Trinidad or to U.S. ports. Inbound, these vessels bring
back fuel and diesel oil, equipment and operating sup-
plies for the bauxite industry. They also haul some gen-
cral cargo both ways.

The bulk of the timber output, including logs for ex-
port, for manufacture into export plywood and for proe-
essing by home market sawmills, is river-floated or river-
hauled on rafts downstream to Paramaribo from forestry
workings along the streams. Most of the export rice,
citrus, coconuts, coffee, ete., is also brought down the
rivers (or along the coast) to Paramaribo for transship-
ment to ocean freighters.

A large fraction of Paramaribo’s food supply from
the surrounding hinterland comes in along the rivers by
launches, lighters, barges and corials (dug-out canoes).
The river routes are also used for the downstream haul-
age to Paramaribo of stone, gravel and sand, mainly for
road-building purposes. Almost all general cargo im-
ports for outlying communities such as Moengo, Albina,
Nickerie and Coronie is carried by river or coastal craft
following transshipment from ocean freighters at Para-
maribo.

Roads. Surinam’s few main roads are essentially
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local routes for moving traffic to and from the larger
towns. These routes arc densest in the Paramaribo re-
gion where they serve as arteries for: (a) donkey cart
and motor truck hanlage of inbound food to the town,
outhound supplies to the countryside, and some export-
import goods moving through the port; (b) autobus
transport of bauxite workers who live in Paramaribo but
who work at Paranam-Billiton, and of farm and village
children who go to school in Paramaribo; and (c) passen-
ger transport by motor vehicle between Paramaribo and
Zanderij airfield, and between Paramaribo and the sur-
rounding communities. There is a substantial volume of
bieycle traffic, particularly close to town.

Outside the Paramaribo region the main voads carry
strictly local traffic for the most part; e.g., bringing in
food to Coronie and Nickerie from the local farms and
carrying back consumer goods, producer equipment and
operating supplies. To some extent, however, they also
serve as initial links of interregional or even interna-
tional traffic; e.g., log haulage along the Moengo-Albina
road as the first step toward floating rafts downstream
to Paramaribo, and foodstuff haulage along the Nickerie
and Coronie roads for subsequent transport to Para-
maribo. Near Moengo and Paranam, the main roads also
carry some operational traffic between the various baux-
ite installations.

The main roads out of Paramaribo reach into the sur-
rounding farms and plantations over a considerable net-
work of access routes. Most of the goods traffic on these
main roads originates or terminates on their farm-to-
market feeders.

Railway. The State-owned line from Paramaribo to
Kabel 1s Surinam’s only common carrier railroad. It
handles bhoth freight (only 50,000 tons a vear) and pas-
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sengers (only 7 million passenger-km. a year). About
two thirds of the revenues come from freight, about one
third from passenger traffic. The railroad’s essential
functions are: (a) downline haulage of sand for building
purposes and timber for the plywood plant and sawmills
at Paramaribo; (b) upline haulage or aviation fuel and
lubricants for the Zanderij airfield; (¢) school train serv-
ice, each morning and afternoon, for rural children who
go to school in town; and (d) ordinary passenger service
between Paramaribo and the countryside.

Ocean Ports. Practically all of Surinam’s foreign
trade, the great bulk of its interegional trade and much
of its local trade move through river-ocean ports.

Paramaribo is by far the main port for general cargo.
Virtually 100% of the non-bauxite exports such as rice,
plywood, timber, citrus, coffee and coconuts clear here,
as do practically all imports except equipment and sup-
plies for the bauxite industry. All hut a minor fraction
of the interregional traffic along the river and coasts
either starts or ends at Paramaribo, or goes through the
port. Additionally, a sizeable fraction of the local inter-
change of goods between the town and its hinterland
along the Suriname, Saramacca and Commewijne rivers
is handled at Paramaribo.

The regional ports at Nickerie, Wageningen, Coronie
and Albina are minor installations dealing with extreme-
ly small amounts of general cargo. Most of their traffic is
export and interregional freight to and from Paramaribo.

The bauxite ports at Moengo and Paranam are large,
modern and well-equipped installations, handling out-
bound ore and inbound materiel. The facilities at each
are privately owned and are operated as an adjunct of
hauxite mining.
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Zandert) dvrfield. All air traffic between Surinam and
the outside world necessarily passes through Zanderij
since Surinam has no other airfield. Zanderij is the pri-
vate property (on a long-term lease) of the Surinam sub-
sidiary of a foreign airline, Pan American Airways, but
functions as a common facility for all the air carriers
which service the country.

Overseas, Coastal and Caribbean Shipping. Ocean
carriage between Surinam and the overseas world is han-
dled by several shipping lines operating scheduled serv-
ices, some freighters on charter for bauxite haulage and
occasional tramp ships. There are services to and from:
North America (mainly to haul bauxite and general car-
go); Kurope (chiefly general cargo and passengers);
Trinidad (bauxite and petroleum); and other Caribbean
countries (rice and plywood). Coastal shipping is mostly
carried on by the specialized craft of a state-owned fleet.

Department of Public Works and T'raffic (OWV). The
OWYV is the chief governmental agency concerned with
transport. It has operational as well as civil works re-
sponsibilities over a wide range of transport functions.

1. It is responsible for the construction, improve-
ment and upkeep of all main roads, most secondary
roads, Paramaribo city streets and inland waterways.

2. Tt operates the railroad, local bus service in Para-
maribo and pilotage and traffic control services on the
rivers.

3. It operates the Beekhuizen Works as a centralized
repair shop for ratlway rolling stock, road-building equip-
ment and other construction machinery and also as a
centralized equipment pool for draglines, tractors, bull-
dozers, graders, ete.

Provincial Comnissioners. Kach Provineial Commis-
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sioner outside Paramaribo is responsible for the repair
and upkeep of minor local roads and certain river
stretches.

Swrinam Narviaation Company (SMS). The SMS is
a state-owned common carrier which is organized and
functions as a commercial enterprise. It owns river craft,
coastal vessels and small ocean freighters which operate
on scheduled runs at fixed tariffs on the navigable rivers,
on the coastal lanes and between Surinam and other
Caribbean countries. SMS also operates ferry serviees,
e.g., across the Suriname River at Paramaribo.

KNSM and Alcoa Shipping. Most of the ocean trans-
port between Surinam and the overseas world is per-
formed by KNSM (a Dutch operator) and Alcoa Ship-
ping Company ( a U.S. operator). Kach runs scheduled
services for the carriage of both passengers and freight:
KNSM to and from FEurope, the Caribbean and the
United States; Alcoa Shipping to and from the U.S. and
Canada via Caribbean ports. KNSM is solely a shipping
enterprise, but Alecoa Shipping is a transport subsidiary
of the Aluminum Company of America, the parent of
Surinam’s main bauxite enterprise (SBM).

PAA and KLM. Most of the international air trans-
port out of Surinam is done by Pan American Airways,
a U.S. carrier, and KLM, a Dutch carrier. Between
them, they provide frequent, direct services to the U.S.
(PAA), to Europe (KLM), to Brazil, Argentina and
Urugnay (PAA), and to Venezuela and the Caribbean
area (PAA and KLM).

Riwver Carriers (except SMS). Non-bauxite traffic on
the rivers is mainly hauled by craft belonging to and
operated for the use of private owners such as farmers,
planters, Bush Negroes and Carib Indians, or public
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owners such as the OMYV (transport of gravel and sand)
and the Stichting (transport of supplies for the Wagen-
ingen and Slootwijk projects). Occasionally some of the
private craft accept passengers, cargo or hoth to be car-
ried for a fee.

Road Carriers (outside Paramaribo). Part of the
traffic on the main roads is hauled by motor vehicles
owned by individual proprietors who operate them for
hire. Typical examples are bus transport of Paranam
and Billiton workers; truck haulage for rice mills, whole-
sale merchants and big farms; and taxi transport be-
tween Paramaribo and outlying communities. Farm pro-
duce, however, is largely brought in hy farmer-owned
vehicles, mainly donkey carts, which also carry back sup-
plies. Near and in town, the predominant means of per-
sonal fransport is the hicyele. For the country as a
whole, including public and private vehicles in and out
of Paramaribo, there are about 1,000 automobiles, 500
trucks and 250 busses or station-wagons, compared with
almost 25,000 bicyeles.

B. MOTIVATION OF TRANSPORT INVESTMENT
PROGRAM

Surinam’s desire to expand and improve its transport
facilities is motivated hy a complex of interacting fac-
tors:

1. The need for hetter, cheaper means of moving the
present volume of traffic.

2. The lack of certain transport facilities without
which no economy can function at high efficiency.

3. The heavier workload ahead as the Ten Year Pro-
gram becomes cffective in agriculture, forestry and light
manufacturing.
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4. The developmental stimulus bound to arise from
routes which open new areas, link isolated areas or do
hoth.

5. The desire to interlock dispersed productive re-
gions for adininistrative, social and welfare reasons.

By helping to reduce haulage and handling charges,
improved transport facilities will aid in bringing down
costs of production, thus stimulating output and trade.
Freight rates, measured per ton-mile, are extremely high
at present, particularly for inland haulage; they are
much higher, in fact, than in most other underdeveloped
countries. To illustrate, the average ton-mile charges for
truck, rail and barge haulage in Surinam compare with
those in Kthiopia and the Belgian Congo as follows:

TABLE I

CompraraTivE HauLage Costs ror (Goops
(U.S. Cents per U.S. Ton-mile)

Country Rail Truck Barge
Surinam . 6.3¢ 15-20¢ 2.5¢
Belgian Congo . 3.0 11-14 1.1
Ethiopia ... 4.2 5-10

The high cost of moving goods internally is a serious
obstacle to Surinam’s domestic and internal trade. It
cuts back the profits which producers can realize from
what they sell, raises the prices they have to pay for
what they buy and tends to drive up wages as an offcet
to expensive tood, clothing and shelter. The high costs
of internal transport are the result, primarily, of the
small volume of goods to be hauled and the poor facilities
available to move them. The planned investment pro-
gram for increasing agricultural, forestry and industrial
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production, will therefore have to he accompanied by in-
vestment to improve Surinam’s roads (better surfaces,
drainage and bridges) and waterways (widening, deep-
ening and clearing certain channels). Specific proposals
along these lines have been worked up by the Government.

Ocean transport is also more expensive than it need
be, thus causing balance of payments strain, curtailed
profit margins and higher costs of living. This is chiefly
due to the extremely small volume of Surinam’s foreign
trade—of the order of 150,000 tons a year, excluding
bauxite exports. A contributing cause is the heavy excess
of inbound over outhound freight through Paramaribo—
approximately 4-1 ratio at present. In addition, payloads
are restricted by sandbars across the river mouths which
can be removed only at excessive cost. Iiven so, better
port facilities, which would make possible faster loading
and discharge, might resunlt in a measurable reduction in
the unit charges of ocean transport. The Government in-
tends to provide such facilities in the form of a new port.

According to the Surinam Govermment, the interna-
tional air services are not as good as they should be
because Zanderij is an inadequate airfield. 1t is argued,
specifically, that Zanderij is too far from town, improp-
erly maintained and run for the special benefit of PAA.
To correct these alleged defects, the Government wishes
to build a new international airfield, Zorg en Hoop, which
would he state-owned.

Surinam’s complete lack of internal air transport
reacts adversely on efficient production, sinooth adminis-
tration and proper functioning of the public services.
Since long distance traffic is necessarily hy river and
coastal eraft all or most of the way, entire days have to
be spent on trips which could be accomplished in o few
hours or less by plane. Thix is a serious inconvenience
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for business, official and personal travel as well as a seri-
ous barrier to rush shipments of medical supplies, spare
parts and other emergency goods. To correct these flaws,
the Government proposes to construet a nationwide sys-
tem of airstrips.

If the present proposals to broaden and intensify the
exploitation of Surinam’s resources work out reasonably
well, the volume of gross national production is apt to
increase by 50-75% in the next 10 vears. With a swelling
national income, the traffic workload will increase pro-
portionately or perhaps even more. 1f Surinam had to
rely on her present roads, waterways and ports, the ex-
pansion of output might soon be interrupted by haulage
and handling bottlenecks. To avert them, measures have
to be taken at once to expand the traffic capacity of the
main routes, the cargo capacity of the main ports and
the haulage capacity of the main carriers. As regards
hauxite, SBM is already pressing forward with port and
fleet expansion projects which will permit the shipment
of much more tonnage than is presently sent out. For
the national economy as a whole, the Government has
worked out road building, river improvement and port
construction projects specifically shaped to handle the
expected growth of output from public investment in
agricultural and forestry projects and from private in-
vestment in manufacturing projects.

Partially, however, the aim is to stimulate rather than
anticipate economic development, particularly by road
building. Extending certain main roads will, it is hoped,
attract settlers into fertile and cultivable areas which lie
fallow at present mainly because of their inaccessibility.
Building certain new roads, it is argued, will stimulate
the interregional exchange of goods and services as a
direct consequence. Moreover, if Surinam is to exploit
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its torest resources more widely and intensively than at
present, the first and indispensable step is to build pene-
tration roads and penctration canals.

The exigencies of good public administration also call
for investment in better routes. Surinam has a highly
centralized Government, closely administered from Para-
maribo. The same roads, waterways and airstrips which
would help to integrate the nation’s economy would help
to integrate itx administrative organization as well,

C. APPRATSATL OF TRANSPORT INVESTMENT
NEEDS

Given the specifie circumstances of the Surinam na-
tional economy, the hroad principles which might reasoun-
ably guide the transport investment effort are:

1. Every project is prima facie sound which prowmises
to maximize production and trade through increased
transport capacity, reduced transport costs or the open-
ing of new productive areas; but

2. There should he no investment in specific facilities
for local, interregional or international transport—(a)
beyond foreseeable traffic needs; (b) beyond manitest
possibilities of regional growth; or (¢) which do not
mesh with definite projects to expand agriculture, for-
estry or industry, except as the isolation of individual
productive regions might justify certain interregional
routes to foster national unity.

3. As between alternative means of transport to do
the same job, investment should be made in those which
minimize original investiment costs plus subsequent work-
ing expenses; but transport facilities which might be in-
capable of paving their own way commercially should
nevertheless he deemed suitable for public investment if
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they will manifestly stimulate production and trade.

4. No transport project should be undertaken: which
1s a mere make-work scheme; which yields no significant
benefits in the form of increased productivity, expanded
trade or improved public services: which imposes a size-
able investment burden for no appreciable return of
public welfare. On the other hand, no transport project
which would clearly promote development nced be re-
jected on the sole ground that it might require some sub-
sidization from the public hudget.

Applying these broad criteria, the Mission helieves
that, on the whole, the Government’s transport program
is soundly conceived. We are convinced, however, that a
few of the projects included in the program ought to he
cut back or completely eliminated and that a few others
need some reworking of details. We are also of the
opinion that the investment effort should be widened
to provide for some projects not included within the
Government’s proposals.

The discussion which follows omits a few projects,
assigned to the transport sector in the Government’s
original investment program, which the Mission has con-
sidered in connection with other sectors; e.g., penetration
roads to open logging areas, Technical Appendix No. 2,
Forestry, and a new Central Market for Paramaribo,
Technical Appendix No. 6, Marketing.

Improvement of Local Roads. The Government has
worked up a far-reaching program to improve, by better
surfacing and drainage, the existing farm-to-market
roads. Total costs are estimated at Sf. 6,170,000. Of this,
Sf. 4,235,000 is for the improvement of certain local
stretches, aggregating 188 km., of the main roads to the
Commewijne, Saramacca and Kwatta districts and
across the Nickerie polders; Sf. 1,935,000 is for the im-
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provement of the entire mesh of country roads, aggre-
gating 204 km., which feed into the highways out of Para-
maribo. Broadly, the aim is readier traversability and
yvear-round serviceability with the incidental henefit, for
the public budget, of reduced maintenance costs. All of
the roads to he improved definitely need hetter surfacing,
better drainage or both, to reduce vehicle wear and tear,
speed vehicle turnaround and relieve rainy-season hottle-
necks.

The Government also proposes to invest Sf. 1,260,000
for resurfacing, widening and straightening about 42 km.
of the bauxite-base road alongside the Suriname River
from Paramaribo to Paranam via Domburg. This is both
an industrial route for the transport of Paranam-Billiton
workers and an agricultural route for the transport of
local produce. Its use for hboth purposes is hampered at
present by a rough surface, narrow width and incon-
venient curves over much of the run.

We are convinced that the road improvement project
deserves a very high priority, since it promises an im-
mediate return in public welfare which is large in rela-
tion to the cost involved. Kach of the roads in question
traverses or gives access to some major region for the
production of food. Iach is a capillary route for some
definite project or projects to expand the output of rice,
oilseeds, vegetable oils, dairy produce, meat, etc. The
Paranam road, in particular, is a transport adjunet of the
bauxite industry as well as of agriculture.

The funds which Surinam is proposing to invest for
agricultural development might fall short of achieving
their purpose without better farm-to-market roads, capa-
ble of carrying a larger volume of goods at lower costs
of haulage. Furthermore, it would he wasteful to extend
the existing network of main roads without simultane-
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ously improving their feeder spurs into the countryside
and their access stretches into town. Last, but not least,
part of the investment for improving the local roads will
be offset by a reduction in maintenance and upkeep costs.

Although the Mission does not question the bhroad
accuracy of the official cost estimates, we helieve that
they may be mistaken in assumning that no waste bauxite
will be obtainable for road projects close to Paramaribo
other than for the Paranam road. Waste bauxite is the
hest and cheapest of all materials for laying a road base
in Surinam. At Sf. 2.50 a ton, the price now paid by the
OWYV for the small amounts the mining companies re-
lease for improving the public routes which serve their
own properties, the use of bauxite cuts the total costs
of building or reconstructing a given stretch of road by
30-35%. If the OWV were willing to pay a somewhat
higher price, the mining companies might be willing to
release a larger amount. The inereased price would not
be high enough to make the use of waste bauxite much
more expensive. For this reason, the Mission has re-
duced the official estimates for road improvement other
than the Paranaimn project by 5%, which ~nzue-(s a total
outlay of Sf. 7,150,000 to carry out the entire program.

Construction of East-West Highway. Although the
time may eventually come when Surinam can profitably
undertake to construct an interregional network of main
roads, it is as yet too early to contemplate such a scheme.
Neither the present volume of goods traffic nor the ex-
pected volume to result from the Ten Year Program is
large enough to justify building trunk highways to dupli-
cate the waterway routes, particularly in view of the
cheapness of river transport for the bulk haulage of rice,
timber and oilseed.

An interregional highway stretching about 220 kilo-
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meters from Paramaribo to Wageningen and Nickerie, by
way of Coronie is, nevertheless, a sound idea. Much of the
route already exists; its completion requires only—(a)
the construction of a 20-kilometer stretch to extend the
(farnizoenspad to the Saramacca River; (b) the acquisi-
tion of a car ferry and the installation ol landing stages
at Coppename Point; and (¢) the construction of a 68-
kilometer road from Coronie via Wageningen .to
Nickerie.

The Garnizoenspad extension is desirable in and of
itself as a penetration road to open new farmlands and
as a farm-to-market short cut. The Coppename ferry
project is also Inherently worthwhile; in retwrn for a
relatively small investment, through motor traflic would
become possible from Paramaribo as far west as Coronie.
Although a road linkage hetween Coronie and Wagen-
ingen-Nickerie 18 not urgent from the viewpoint of im-
mediate traffic potential, and was presumably excluded
from the provisional program for this reason, the Mis-
gion believes that there are sound economie, administra-
tive and social reasons for undertaking that project.

The Garnizoenspad project, estimated to cost Sf.
1,200,000, has a top priority rating from the Government.
An existing main road out of Paramaribo which runs
19 kilometers toward the Saramacca River and then stops
would be extended 20 kilometers to reach the stream. This
would be developmental in a triple sense. It would stimu-
late the further growth, all the way to the Saramacca
River, of an agricultural bhelt which has already come into
being over the entive length of the present road. It would
create at no extra cost, a shorter, more direct avtery to
the Groningen area across the Saramacca River than the
present road via Uitkijk. Finally, it would provide a
span in an cventual Kast-West trunk highway joining
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Paramaribo with Coronie-Burnside (coconut cultivation,
pig bhreeding), and Wageningen-Nickerie (export riee
and oilseed).

The Government also envisages the parchase and in-
stallation, at an estimated cost of Sf. 235,000, of car ferry
facilities at Coppename Point. Although a main road
runs out to each bank of the Coppename at this point,
through haulage is impossible because there is no means
of moving motor vehicles across the stream. The project
would provide a car ferry plus pontoon landings on both
banks.

The Mission believes the Government might be well
advised to include the Coronie-Wageningen-Nickerie road
in its investment program for the next 10 years. Accord-
ing to OMV estimates the project would cost about Sf.
1,380,000. Of this, Sf. 1,300,000 is allotted for 60 kilome-
ters from Coronie to Wageningen and Sf. 80,000 for 8
kilometers from Wageningen to a junction with the pres-
ent local network out of Nickerie. Apart from its possible
significance for Kast-West trade, the new road would he a
worthwhile investment because of its effect on both the
Coronie and the Wageningen-Nickerie region. It would
tend to extend the cultivated area in each region and help
to promote more local interchange of goods and services.
The road would also tfacilitate more efficient administra-
tion of the public services by making it easier to travel
between the towns and into the outlying farmlands; and
it would help fo create a stronger sense of common na-
tional welfare among the different racial groups of these
dispersed and isolated communities.

Although no great volume of road traffic. between
Paramaribo and the Northwest or between Coronie and
Wageningen-Nickerie 1s apt to develop immediately,the
links to complete an Kast-West highway should he built
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as promptly as Surinam’s finances will permit. They are
needed to accommodate an cventual multiplication of
traffic from the continuing growth of sorne of the richest
but most isolated agricultural regions, to stimulate that
growth and to speed the regional unification of a dis-
persed economy in a country which is just beginning to
govern itself in domestic affairs.

Improvement of Inland Waterways. Surinam has
been endowed hy nature with an ideal means for the
cheap transport of bulk goods; 1.e., a far-flung network
of navigable rivers and coastal lanes. Properly exploited,
they could accommodate an indefinite growth of traffic
without much capital outlay and at minimum operating
expense. Kvery effort should therefore be made to reap
the fullest possible henefit from this precious natural
asset.

The inland waterways cannot he utilized to full ad-
vantage, however, without correcting a few defects which
presently hamper river and coastal shipping and which
might become serious obstacles to the future expansion
of Interregional traffic. The main flaws are the limited
traversability of certain stretches such as the Saramacca
Canal and the Arrawara Creek, and an inland fleet which
is not suitable for efficient, low-cost haulage of an in-
creased volume of goods.

Projects to improve both the Saramacca Canal and
the Arrawara Creek have been prepared by the Govern-
ment. Both are esgential and fully warrant the necessary
investment to carry them out. Taken together, they will
permit the passage ot larger barges and will speed barge
movement, thus removing latent bottlenecks to river traf-
fic between Paramaribo and the Northwest, and helping
to make river haulage cheaper. Individually, also, the
projects have great merit. Tmprovement of the Sara-
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macca Canal should promote an increased interchange
of goods between Paramaribo and the Saramacca region,
while improvements on the Arrawara Creek will probably
stimulate the development of forestry along the main
streams it connects.

Although the Government has not yet formulated such
a project, the Mission helieves that Surinam ought to be
programming the expansion and improvement of the
river-coastal fleet. More goods will have to be moved
with the realization of the Ten Year Program; the Sara-
macca Canal and Arrawara Creek as improved will be
able to accommodate larger, faster craft, capable of work-
ing at lower unit costs; the present barges are too small
and too slow for high efficiency, low-cost operation on
the improved waterways. Presumably, since the state-
owned SMS is the only common carrier, it is the SMS
fleet which ought to get all or most of the additional eraft.

Saramacce Canal Project. The improvement of the
Saramacca Canal bhetween Paramaribo on the Suriname
River and Uitkijk on the Saramacca River, as envisaged
by the Government, is both an agricultural and a trans-
port project. Agriculturally, the aim is to improve the
drainage of a major productive area. From a transport
point of view, the object is to improve the depth, width
and barge capacity of a vital waterway which links Para-
maribo directly with the Saramacca hinterland and in-
directly with the Wageningen-Nickerie region. With the
impending expansion of agricultural output the Canal
would be much more heavily used for local and interna-
tional traffic if it could handle larger barges with more
dispatch. This requires deepening and widening of the
channel and lavger locks at a total cost estimated by the
CGtovernment at Sf. 800,000. Of this amount Sf. 130,000
might be expected to come from the Prosperity Fund.
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Arrawara Creels Project. This project aims to in-
crease the barge-hearing capacity of a critical streteh on
the inland streams joining the Nickerie River with the
Coppename River. The Arrawara Creek in its present
state is a serious hindrance to river haulage out of the
extreme Northwest and threatens to impede the agrieul-
tural development ol the region. The stream ought to be
cleared of the fallen trees and logs which presently clog
it, as the OMV has already started to do. It may also
have to he widened and deepened at a few points. The
total cost of the work is officially estimated at Sf. 200,000,

SMS Fleet Project. No definite plans have been
worked out ax vet to equip the SMS with the kind and
size of inland fleet which would take tull advantage of the
waterways as'a developmental stimulus. Nor has the
Mission formulated a judgment as to how many or what
tvpes of craft should be bought. Cousidering, however,
that internal traffic is apt to grow at least 50% over the
life of the Ten Year Program, and allowing for replace-
ment as well as expansion needs, we believe that the ef-
fective capacity of the existing SMS fleet craft might
reasonably be increased by 50%. Applying this ratio to
the present depreciated value of the SMS investment in
river and coastal craft, the necessary outlay for new
motor barges, tugs, coasters, ete., would approximate Sf.
750,000. The strained financial situation of the carrier,
however, precludes any possibility that the SMS might
be able to pay for the craft out of its own resources.
Their purchase would thercefore require public invest-
ment in the form of additional equity capital, additional
loans or hoth.

New Ocean Port at Beekhavzen. The Government is
convinced that new piers, warchouses and sheds should
be huilt and equipped on the industrial watertront of
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Paramaribo to replace the present installation (KNSM
and SMS) on the commercial waterfront further down-
stream. Specific plans have accordingly been drafted for
a new port which, compared with the existing port, would
be able to load and discharge more goods more rapidly
and would have several tines as much storage capacity.

Paramaribo handles the existing workload without
serious delay or congestion. If the volume of freight
were expected to continue indefinitely at its present level
(about 125,000 tons a year including raw materials and
operating supplies as well as general ecargo proper),
there would be no urgent need to enlarge Paramaribo as
an ocean port. Some investment, however, might be justi-
fied for improvement of piers, pilings, cranes, ete., to
reduce cargo-working costs and for additional warehouse
space to avert possible peakload strains. (Warehouse
capacity is now only 10,000 cargo tons.)

Much larger and mmch more efficient facilities arc
nevertheless essential hecause the existing piers, ware-
houses and cargo-working equipment will be grossly in-
adequate to handle the multiplication of traffic likely to
result from the Ten Year Program. Sinee the layout
of the town and the narrowness of the waterfront pre-
clude any large expansion and improvement of the pres-
ent port, a new port at a well-located site such as Beek-
huizen seems to be the proper solution.

The key question is how large and how expensive a
port to install. Unfortunately, the rate of traffic growth
in response to the Ten Year Program cannot be precisely
predicted. It might therefore he prudent to start plan-
ning for the less expensive Smit project (Sf. 3.5 million)
rather than for the more expensive Franx project (Sf. 6.1
million) which was presented to the Mission. The Franx
project with piers of* a size and strength to bear ware-
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houses would provide a hetter port (faster loading and
discharge) than the Smit project with its smaller, lighter
piers serving warchouses ashore. It remains to he
demonstrated, however, that the resulting advantages
of faster vessel turnaround would be great enough to
justify the additional capital expenditure. Should this
prove to be the case, after a thorough study of the prob-
lem and if Surniman’s public revenues permit, then a
new port built to the Franx specifications would he the
proper choice, rather than one meeting the Smit speci-
fications.

Considering the complexity of the deciston which has
to be made, the Mission believes that a minimum of Sf.
3.5 million (of which Sf. 1,250,000 is already available
from the Prosperity Fund) should be definitely allotted,
plus a contingent allowance of Sf. 2.6 million if necessary
and practicable.

Airfield for International Traffic. In the belief that
Surinam needs a new international airfield as well as a
new ocean port, the Governmment has drafted a project to
build and equip a public field at Zorg en Hoop on the out-
skirts of Paramaribo to replace the PAA field at Zan-
derij, 50 kilometers south of the town. The necessary ex.
penditure would be of the order of St. 3 million. In support
of this outlay the Government argues that the public in-
terest in air transport hetween Surinam and the outside
world can be more effectively served by a public than
by a private field; that PAA, operating DC-4s out of
Zanderij, 1s neglecting the upkeep of the only runway
capable of taking KLM’s DC-6s; that the total cost of
purchasing, overhauling and maintaining Zanderij would
exceed the expense of building and maintaining a cowm-
plete new field at Zorg en Hoop; and that an international
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airfield close to Paramaribo is better located than one
an hour’s drive away.

Instead of undertaking to build and equip Zorg en
Hoop, the Mission believes the Government ought to con-
centrate on ways and means of having Zanderij hrought
hack into top condition.

In the opinion of the Mission, there is no compelling
need for a new field at Zorg en Hoop or any other site.
Although Zanderij has some limitations and inconven-
iences, it would be technically a simple job, and not too
expensive, to rehabilitate the main runway; a close-in
field like Zorg en Hoop might eventually create serious
difficulties from the viewpoint of city planning, future
expandibility and ultimate safe capacity. Furthermore,
repair of the main runway at Zanderij would be a much
cheaper way to assure proper landing and take-off facili-
ties for big, heavy aircraft than building and equipping
a completely new field at Zorg en Hoop. Even if Zanderij
has to be hought from PAA to assure a proper job of
rehabilitation, the entire job could probahly he done for
half or less of the envisaged outlay on Zorg en Hoop, con-
sidering that the right to take over the field for a rea-
sonable compensation is expressly reserved to the Gov-
ernment by the terms of the Zanderij concession. Al-
though operational and maintenance costs might he
cheaper close to town than 50 kilometers away, the result-
ant savings would be much less than the increased charges
for depreciation and interest incident to Sf. 1.5 million
of additional investment amortization in 10 years at most.

It is also possible that the main runway may be re-
habilitated in the next few yvears at no cost to the Suri-
nam Government. According to the Surinam representa-
tives of PAA, the carrier is planning to initiate DC-6
flights on the New York-Rio run with a traffic stop at
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Paramaribo. In this event, Zanderij will have to be
brought into proper shape as an indispensable prelimi-
nary. Even if DC-6 service is not initiated, there might
be some possibility of improving Zanderij as a PAA
project at PAA cost by exercise of those terms of the
concession which subject the concessionaire to such con-
trol as the Government may deem necessary for the
‘‘safety of persons and goods.”’

Since Surinam does need a hetter international air-
field than it now has, the Mission bhelieves that Sf. 1.5
million should he earmarked for the acquisition and re-
pair of Zanderij. This amount should be considered a
contingent allotiment which may not have to be used in
full or at all.

Construction of Internal dwrstrips. There can be no
question of Surinam’s urgent need of a network of minor
airfields so that internal service can be started. The Gov-
ernment is thus on sound ground in proposing to build a
few such fields near Paramaribo, Wageningen-Nickerie,
Coronie, Moengo-Albina and perhaps Brokopondo. Each
would be a simple grass strip built to DC-3 standards ov
lower. They would he used initially by small, light craft,
seating two or three passengers only, on charter flights
to be run by a private commercial operator.

In the Mission’s view, this is a high priorvity project
which promises to yield maximum benefits for minimum
costs. In retuwrn for a trifling outlay-—only Sf. 100,000
according to OWYV estimates—Surinam would no longer
be handicapped and inconvenienced by the lack of any
means for fast travel and rush freight.

Construction Equipment for Beekhwizen Works. In-
stead of charging the cost of construction equipment
against the specific trausport projects which require
them, the Government hag prepared a lump estimate of
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the necessary import of lractors, bulldozers. draglines
and the like. This is consistent with the prevailing prac-
tice of operating the Beekhuizen Works as a centralized
pool of equipmient lor lease to the vartous departments as
needed.

According to the Government’s original estimates,
the Beekhuizen Works would have to he supplied with
Sf. 2.0 million worth of construction equipment, mainly
road-building machinery, in addition to some equipment
for waterway civil works. No heavy machinery for port
or airfield construction is included in this figure on the
theory that the cquipment would be hrought in by the
Dutch contractors who might he expected to do the work.

From what the Mission could learn, the cstimate of
S{. 2 million mdy be seriously inflated, perhaps several
times over. Insufficient allowance was seemingly made
for the existing equipment pool al Beekhuizen; a larger
construction program mayv be envisaged than will actually
be carried oul; and some equipment necds outside the
transport sector may bhe included. For this recason, we
believe that an allocation of Sf. 1 million, or half the
Government’s proposal, might be the right ovrder of mag-
nitude pending a thorough survey of equipment nceds
and availabilities.

Machine Tools for Deekhuizen Works. The repair
shop at the Beekhuizen Works needs some new machine
tools because much of the existing equipment is overage
or obsolete, and hecause realization of the Ten Year Pro-
gram will require the maintenance of more trucks and
tractors, more draglines and bulldozers, etc., for road,
waterway, drainage, empolderment and other ecivil
works. The motive power and rolling stock of the rail-
road will also have to he kept in good shape as long as it
continues to operate. As a further hencfit, Beekhuizen’s
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present operating deficit of Sf. 100,000-150,000 a year
might be greatly ent hack or completely eliminated by
re-equipment of the shop.

Although no official project to re-equip the repair
shop has ‘heen drafted as yet, the Mission helieves that
an appropriate allotient should be made. Our best esti-
mate of the necessary outlay, based on discussions with
the Beekhuizen management, is about Sf. 400,000,

Re-equipment of the Railroad. 1t is arguable that
operation of the railroad ought to be suspended as soon
as practicable hecause of the deficits it sustains relative
to the work it performs. Collecting only 40-350 cents of
operating revenue tor each guilder of operating costs, the._
carrier loses about 300,000-400,000 a vear (hefore depre-
ciation) which has to he made good out of the public
hudget. All that Surinam gets in return is some goods
and passenger transport that could be provided more
efticiently and cheaply by road haulage.

1t would be premature, however, to suspend operation
immediately, since at present the line is the only means
of access to the logging area it traverses south of Zan-
derij. Tt might also be a useful transport adjunct for
the construction of a hydroelectric plant at Brokopondo
if the Government decides to go ahead with that project.
Although the line does not reach Brokopondo directly,
it passes close hy and could be connected with the plant
site by a short rail spur or a short service road, which-
ever 1s more convenient, This would make 1t possible to
haul equipment, materials and supplies by rail to a site
which cannot be readily reached at present by barge or
by truck.

If the railroad is to he continued for any considerable
period, the present fleet of wood-burning steam locomo-
tives (Borsig engines dating back to 1904) will have to
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be replaced by a few diesel-electrics. These 50-year-old
Borsigs with their limited tractive effort, excessive fuel
consumption and high upkeep cxpense are a primary
reason why the present operation is so costly. As wood-
burners, moreover, they compel the carrier to devote an
exorbitant share of its total haulage to fetching and car-
rying timber to supply the engines with fuel. Unless they
are replaced by low cost, high efficiency diesel-electrics,
there can be no hope of transtforming the railroad into a
fit tool for doing much useful work, or of reducing the
present huge operational deficits.

The Government must thus choose between suspend-
ing operation of the railroad as soon as the existing line
south of Zanderij can be converted into a motor road or
continuing to operate the railroad as a convenient aux-
iliary of the Brokopondo project. If operation is com-
pletely stopped or greatly curtailed pending wultimate
abandonment, no question of capital expenditure to re-
equip the carrier can arise. Assuming temporary con-
tinuance because of Brokopondo, the transport invest-
ment budget will have to be charged with the cost of a
few diesel-electrics to replace the present Borsig fleet.

The Mission believes that an allotment of S{. 750,000
contingent on Brokopondo would be enough for the time
being. This is only a third of the outlay for new loco-
motives, passenger coaches and freight cars estimated
by the carrier’s management as necessary if full opera-
tion is to continue. 1t represents five-sixths, however,
of the amount which the management would like to spend
for diesel-electrics alone.

Since re-equipment is advisable only if the Government
goes ahead with the Brokopondo project, the cost might
conceivably be charged against the hydroelectric project
rather than be included in the transport budget. The
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Mission thinks 1t should be carried as a transport charge,
because the railroad would presumably continue to func-
tion as a common carrvier hauling passengers, timber,
sand and aviation fuel as well as a project carrier haul-
ing equipment, materials and supplies for the realization
of Brokopondo.

Extension of Telephone Services. The project which
the Mission was asked to consider is a much-reduced
version of an earlier program, prepared by the Lands
Telegraafen Telefoon Dienst (a state-owned public util-
ity), for the nationwide expansion and improvement of
the telephone services. Although the reduced project
aims at realizing all the essential purposes of the LTT
program, it trims the original cost estimates by two
thirds, on budgetary grounds, with no selective screen-
ng.

If the full-scale program were to be carried out, the
existing lines and cables out of Paramaribo would he ex-
tended further into the local hinterland and certain new
lines would be huilt between outlving communities such
as Wageningen-Nickerie, Coronie-Coppename Point and
Moengo-Albina. The total area of telephone service
would thus be greatly enlarged, particularly in the agri-
cultural region centering on Paramariho. Moreover, in-
stead of relying on radio-telephone cireuits for inter-
regional calls, as at present, Surinam would have made
a good start toward a nation-wide network of land lines.
As a consequence, the argument runs, there would he
better, more reliable communications than are presently
available; additional subscribers would he attracted from
farms and plantations which now have no service; and
the net income of the 1T as a state-owned enterprise
would increase.
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The Mission helieves that the fundamental idea hehind
the LTT program is sound in the sense that Surinam
would benefit economically, administratively and cultur-
ally from hetter telecommunications serving more people
over a wider arvea. Yet the proposed implementation
raises cerlain questions of investment cost which only a
thorough technical survey could resolve; e.g., the neces-
sity of additional lines and cables into particular distriets
of the Paramaribo hintertand; the desirability of land
lines instead of radio-telephone circuits for interregional
traffic; and the true effective demand for telephone serv-
ice among Surinam farmers and planters. Tt is possible
that all the essential purposes of the L'TT project might
he realizable for much less investment than the LTT has
in mind. For this reason, the Mission suggests a provi-
sional allotmient of Sf. 215,000, the full amount of the
reduced estimate, pending a complete review by the com-
petent authorities.

D. RECOMMENDED PROGRAM OF TRANSPORT
INVESTMENT

The transport projects which the Mission recommends
for public investment are listed in the following table.
In all, they ave estimated to cost Sf. 19,180,000. Of this,
Sf. 5,835,000 would he foreign exchange expenditure and
Sf. 13,345,000 would he local currency dishursement.

Of the total amount of Sf. 19,180,000, about Sf. 1,380,-
000 ig already available in the form of earmarked but
unutilized allocations from the Prosperity Fund—ST.
1,250,000 for constructing and equipping a new ocean
port and Sf. 130,000 for improving and enlarging the
Saramacca Canal. This leaves a balance of Sf. 17,800,000
to be financed as part of the Ten Year Program.



TABLE 1L
Recomamenbed TeEN Year ProGgrAM or TRANSPORT [NVESTMENT
(Thousand Surinam Guilders)

Foreign  Local

Project Total Exchange Currency
Improvement of Existing Roads*

Domburg-Paranam road ... 1,260 200 1,060

Liocal stretches, main roads . 3,955 420 3,535

Country roads, Paramarvibo ... 1,935 140 1,795

Total 7,150 760 6,390
Construction of East-West [Highway?

Garnizoenspad to Saramacea River 1,200 200 1,000
Coppename ferry ... ... 235 140 95
Coronie-Wageningen ... 1,300 200  1.100
Wageningen-Nickerie ... 80 — 80

Total 2,815 540 2,275

Tmprovenment of Inland Walerways*
Saramacea Canal .. 800 120 680
Arrawara Creek oo } 200 — 200
River-Coastal eraflt . 750 600 150

Total 1,750 720 1,030

Constraction cquipment for roads and
waterways 1,000 800 200
Machine tools for repair shop work ... 400 320 80

Totel 1,400 1,120 280
______________ 1,500 500  1.000

Repair of Zanderij Awfield”

Construction of internal airstrips .. 100 10 90

Total 1,600 510 1,090
Beekhuizen ocean port oo 3,500¢ 1,500  2.000
Railway motive power? .. 750 600 150
Transport proper 18965 5,750 13.215
Extension of telephone services ... 215 85 130

Grand total 19,180 5,830 13,345

*Except construction equipment shown as a separate project.

YMight be realizable without much or any public investment.
Minimum project which might have to be extended to Sf, 6.1 million,
‘Conditional on contimuance of the raiiroad.
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These estinates are conditional, however, on certain
specific assurmptions, namely that: (a) a St. 3.5 million
istead of a Sf. 6.1 million port at Beekhuizen igs all that
Surinam needs or will he able to finance; (h) the Zanderij
airfield cannot be hrought into first-class shape for DC-6
service without public expenditure for its purchase and
repair; (¢) the railroad is to continue in full operation,
as a useful adjunct of the proposed hydroelectric plant
at Brokopondo; (d) the bauxite companies are willing
and able to make more of their waste ore available for
road-building purposes: and (¢) the LTT program for
the expansion of telephone services can be cut hack two
thirds without impairing its essential purpose.

Allowing for the possihility that any or all of these
assumptions may he mistaken, the desirable hudget of
transport investment would range from a minimum of Sf.
17.4 million to a maximum of St. 22.1 million as follows:

TABLE 111

MiNtaros aAxp Maxmiua Bupcer oF TRANSPORT
INVESTMENT
(Thousand Surinam Guilders)

Minimum Outlay  Mazimum Outlay

Project in sight in sight
Roads 9,965 10,275
Waterways . 1,750 1,750
Construction equipment ... 1,000 1,000
Ocean port 3,500 6,100
Railways —_— 750
Repair shops 400 400
International airfield ... S 1,500
Internal airstrips .. 100 100
Telephone services ... 645 215

17,360 22,090
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Since the Mission’s investment program can be no
sounder than the cost estimates for each project, it may
be helpful to summarize their derivation.

Construction and Improvement of Roads. All costs
(except a mintor adjustment tor the possible use of slight-
ly more bauxite) are as estimated by the OWV. They
refiect previons OWYV experience on comparable work
taken at present unit costs and with due allowance for
specifie technical complexities.

Construction Equipment. The oviginal OWYV esti-
mates have heen arhitrarily reduced about 50% on the
theory that they may envisage a lavrger program of civil
works than the Government will actually undertake, and
that they fail to give due weight to a large stock of con-
struction eguipment in the Beekhuizen pool.

River and Coastal Craft. The required expenditurc
for new equipment has heen taken as equal to roughly
50% of the present depreciated value of the SMS invest-
ment in ships, tugs, and harges.

New Ocean Port. The costs of both the minimum and
maximum project are expert engineering estimates, sev-
eral vears old, for a specified complex of piers, sheds,
eranes, ete.

Railway Locomotives. The necessary procurement of
motive power and rolling stock as assessed by the rail-
road management has heen reduced two thirds by elimi-
nating all vehicles exeept a few diesel-electric lncomo-
tives.

Repair Shop FEquipment. Requirements as shown
stem from quasi-official estimates by the Beekhuizen
management without allowing, however, for possible
added expenditure to improve the plant layout or pos-
sible euthacks if operation of the railroad is curtailed.

Repair of Zanderij Airfield. The estimate includes



TECHNTCAL APPENDTX 245

repair costs proper according to recent technical surveys
plus an allowance for the presumable purchase price if
the property has to be hought.

Internal Airstrips. These are provisional estimates
by the technical staff of the OWYV.

Telephone Services. The LI'T proposals have been
reduced two thirds in line with a cutback for budgetary
reasons as proposed by the Giovernment itself.

E. OTHER RECOMMENDED ACTION

In addition to an appropriate investment program,
there are other measures which would considerably im-
prove Surinam’s transport structure. Specifically, the
Mission recommends:

1. Prompt action to cut back the operating services
of the railroad to the haulage of essential freight pending
an eventual decision for or against the hydroeleectric
project at Brokopondo.

2. Eventual abandonment of the line and its replace-
ment (South of Zanderij) by a motor road over the exist-
ing right-of-way if the Brokopondo project is discarded,
but conversion of the carrier into a transport auxiliary of
Brokopondo if that project goes ahead.

3. Introduction of modern methods of accounting.
budgeting, inventory control and the like to improve the
operational efficiency of the OWYV, the Beekhuizen Works,
the Paramaribo hus lines and the railroad.

4. Adherence to a clear-cut policy of concentrating
public investment for ocean ports on expenditures to en-
large and improve the general cargo facilities of the
Paramaribo waterfront.

5. Closer public control of the upkeep of the Zanderij
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airfield through adininistrative orders and regulations
consistent with the terms of the existing concession.

6. Thorough exploration with SBM and Billifon of
the possibility of increasing the OWV’s purchase of
hauxite ore as a roadbuilding material.

7. Interdepartmental action to assure full use, over
the entire range of civil works, of Beekhuizen’s oxisting
pool of heavy construction equipment.

8. Intensified negotiations with the KNMS, other
vessel operators and fruit companies as well, to have
refrigerator shipping assigned to the Paramaribo run.

9. Future appropriations for the upkeep and mainte-
nance of roads and waterways on a scale conmenxurate
with the programmed growth of these networks.

10. Prompt negotiation of an appropriate operating
concession with the private interests which wish to start
internal air services.

11. Enactment of appropriate regulations to persuade
owners of donkey carts to switch from iron-rimmed to
rubber tire wheels, thus greatly easing the wear- and-tear
on roads.

12, Making provigion, within the framework of city
planning as now budgeted. for bicvele paths to he huilt
alongside the main roads in the close vieinity of Para-
maribo.

13. A thorough review of existing tariffs for the in-
ternal transport of esgential goods hy truck, barge and
rail, to reduce the general level of haulage charges as far
as practicable and to transform their structure into a
more efficient tool for the realization of the Ten Year
Program.
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MARKETING

Y AND LARGE, the methods of agricultural marketing

in Surinam are antiquated and disorganized. As a

result, the producer earns less than he should, the
consumer pays too much for low-quality food, and there
is considerable waste and spoilage of perishables. If
Surinam is to step up agricultural production as en-
visaged by the Ten Year Program, the present marketing
methods will have to he overhauled. The necessity of
improving them is expressly recognized by the Govern-
ment.

A. MARKETING OF RICE

The most important crop in Surinam today is rice; it
is the staple diet of the people and a source of export
earnings as well. One of the major aims of the Ten Year
Program is to increase the production of rice so as to
feed a growing population and at the same time multiply
the existing volume of exports. At present Surinam is
producing all the rice she needs for her own subsistence.,
plus a small margin for export to Europe, Venezuela and
the Caribbean. In 1950, for example, the output of paddy
approximated 50,000 tons. The equivalent vield in rice
was 32,000 tons, of which 27,800 tons (worth about Sf.
6.1 million wholesale) were consumed internally or added
to internal stocks, and 4,200 tons (valued at about Sf. 1.2
million f.o.h.) were exported to Germany, Venezuela,
Curacao and the Netherlands.

Operation of Mol 1inyg System. Most of the paddy is

247
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produced by peasant cultivators who operate farms of
the subsistence type, selling only whatever surplus is left
after satisfying their own nceds. A small part of the
paddy comes from medinm-size farms, operated commer-
cially by family groups who raise rice as a cash crop, but
there are no large rice plantations in Surinam.

Fach farmer who has paddy for sale sells it as an
individual. No producers’ cooperatives exist as yet, not
even the simplest type of sales cooperative. The farmers
are free to sell as they wish to private millers and mer-
chants (who own all storing and milling facilities except
for those operated by the Government), or to official
buyers acting for the Government-owned stockpile. In
either case, the paddy has to be sold at a fixed price of
9 Surinam cents per kilogram. No premimus are paid for
grade, condition or cleanliness although the paddy does
have to meet minimum standards of acceptability.

The miller or merchant who buys paddy from the
grower is not free to dispose of the rice after milling. He
must sell it on the home market for local consumption at
Government-fixed ceiling prices. These are presently Sft.
21.50-24.00 per quintal wholesale, depending on ¢uality,
to which Sf. 1.0 should be added tor by-product revenues.
Out of a gross return of Sf. 22.50 for rice of ordinary
domestic grade (60% brokens) ahout Sf. 15 has to be paid
for the equivalent paddy and Sf. 7.50 remains for stor-
age, milling and transport expenses plus profit-margin,

Rice is exported from Surinam by the private millers
and merchants, not by the Government. Exportable
grain, however, cannot be ohtained except by purchase
from Government stockpiles under a system of competi-
tive bidding by which the top bidder qualifies for an ex-
port license. Taking an average f.o.h. value of Sf. 31 per
quintal for export rice itselt (309 brokens) and adding
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Sf. 2 for bran and other by-products, the gross return is
Sf. 33 per quintal of export rice. Subtracting about Sf.
8 to allow for working expenses and normal profit, the
exporter can afford to pay up to Sf. 25 per quintal of rice
content and can thus afford to bid up to Sf. 15 per quintal
for the paddy available from the Government stockpile.

The Government’s stock of paddy is held as a kind of
“‘ever-normal granary’ for assuring internal supply first
and foremost. The Government decides the minimum
amount which ought to be held in reserve at all timmes and
sells the surplus at prices in line with the ceiling prices
on domestic rice to millers and merchants supplying the
home market. When no further domestic requirements
have to be met, and if some surplus still remains, the
Government then invites bids for the purchase ot export-
able grain.

In principle, the Government’s profits from the pur-
chase of paddy at cheaper prices than it sells the export
grain are repayable to the rice farmers as compensation
for the 9 Surinam cents per kilogram they get in a con-
trolled market as compared with the 12-15 Surinam cents
they might be getting in a free market. The repayments
would be a partial compensation, at best, considering that
only 10% to 15% of Surinam’s rice crop is normally ex-
ported. In practice, for reasons which the Mission was
unable to determine, there have been no repayments at
all in the past few years.

Evaluation of Results. The state-imposed controls are
an attempt to realize economic and social aims which
many governments besides that of Surinam consider
basice to the national welfare. They help to stabilize the
cash income of farmers through fixed prices for paddy,
and the living costs of wage earners through fixed prices
for rice. Since prices are kept rigid, the farmer is pro-
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tected against a collapse of earning power during com-
modity slumps and the wage earner against soaring food
costs during commodity hooms. The farmer has a size-
able margin above out-of-pocket expenses to recompense
him for his labor, while the wage earner is always able to
feed his family even if his earnings are small. Thanks to
the stockpile system, in had crop years as well as good,
Surinam’s stocks of grain for internal consumption never
fall below domestic requirements regarvdless of world
demand for rice.

There is thus much to be said for the present system of
controlled marketing on the grounds of economic and
social stability in particular. Yet the system for a coun-
try in Surinam’s stage of development may have outlived
a good deal of its usefulness. Surinam is eager to expand
the production of rice hoth to feed a growing population
and to export more rice. If the goal is maximum produe-
tion and multiplied exports, then the existing controls are
inconsistent with that aim for the following reasons:

1. They tend to discourage intensified and additional
cultivation since the price the farmer gets for paddy is
fixed to accommodate urban family budgets rather than
to stimulate agricultural output.

2. They discourage careful harvesting and cleaning
of paddy since the prescribed price to the farmer is uni-
form regardless of grade, provided the grade meets mini-
mum standards of acceptahility.

3. They limit the volume of exports since rice can he
shipped abroad only if the Government decides to release
grain from the stockpile.

4. They deter export trade since merchants and
millers are handicapped in making firm commitments for
sale abroad by a competitive hidding procedure under
which no one knows in advance whether the price he is
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willing to pay will be the top bid for the exportable grain.

It seems likely that, by applying different techniques
of control, many of the advantages of the present syvstem
could be realized without the disadvantages which have
been listed. If the farmers who raise paddy have less
bargaining strength than the millers and merchants who
buy it, an effective means of equalization is to form
growers’ cooperatives with their own milling, drying and
storage facilities and with adequate sources of cheap
credit at their disposal. If urban wage earners have to he
protected against unduly high costs of food, they can be
protected by direct consumer subsidies at the expense of
the entire national economy instead of by price-fixing at
the expense of the rice growers alone. And finally, if
Surinam needs a minimum stock of grain to assure her
food supply, the normal granary could be maintained by
governmental purchases and sales in a free market with-
out price fixing or export restrictions; this might require
a larger gross outlay but would not necessarily result in
any smaller net return.

Recommended Action. The Mission is convinced that
the present system of rice marketing needs to be re-
formed along lines which would stimulate production,
particularly export production. We helieve that the ulti-
mate aim should be a free market where the (fovernment
intervenes only to encourage output and safeguard sup-
ply, although we recognize that decontrol will have to be
gradual instead of abrupt. Specifically, we recommend:

1. Higher prices to the farmer for his paddy, within
limits set by the f.0.b. value of export rice, until such time
as full decontrol may he practicable.

2. Premium prices for high-grade paddy which meets
official standards of quality, for as long as the Govern-



252 SURINAM

ment sees fit to prescribe the prices which the farmer
shall get for his grain.

3. Higher ceiling prices on rice for domestic con-
sumption with offsetting subsidies, if the Government
considers them desirable, to relieve the strain on the
family budgets of low-income wage-earners.

4. Kventual conversion of the Government stockpile
into a normal granary with no purpose except the ac-
cumulating, replenishing and holding of minimum re-
serves to avert a sudden shortage of rice.

5. Operation of the Government stockpile, in the
interim, so as to encourage the largest volume of exports
consistent with normal granary purposes, even if home
market prices might hecome harder to restrain as a
result.

6. Revision of the terms by which exportable grain
s released from the stockpile, pending ultimate decontrol,
50 that would-be exporters can have clear knowledge in
advance of the amount they are likely to get and the price
they will probably have to pay.

7. Governmental action in the form of educational
campaigns, initial subsidies and technical assistance fo
encourage the establishment of rice-growers’ coopera-
tives starting, perhaps, from the existing communal or-
ganizations through which the farmers in some of the
main productive regions take care of the polders.

8. Equipment of these cooperatives, by means of
long-term loans from public agencies at low rates of in-
tervest, with the milling, drvying and storage facilities
they need to function effectively.

9. lostablishment of larger and better organized credit
facilities—econoperative, public or both—to finance the
working capital needs of the small rice farmers who grow
most of the present crop and who are expected to produce
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much of the additional output contemplated by the Ten
Year Program. ‘

10. Provision of governmental or Herstelbank loans,
1f necessary and requested, to finance the acquisition of
plant and equipment by private millers and merchants,
particularly where the facilities in question would reduce
grain waste, improve rice quality and increase by-product
vields.

B. MARKETING OF CITRUS FRUIT

Although soil, climate and rainfall are well-sunited to
large production of export citrus, Surinain’s actual ex-
ports of citrus fruit are very low. In 1950, for example,
they totalled only St. 590,000, equal to 2% of the value of
total exports and 10% of the value of non-bauxite ex-
ports. Oranges and grapefruit comprise more than nine
tenths of the aggregate shipments, almost all of which
are sold to the Netherlands.

Like other branches of Surinam’s agriculture, citrus
cultivation is handicapped by relatively expensive farm
labor -and the high costs of inland transport. Also, al-
though Surinam produces good quality oranges, grape-
fruit and lemons, until recently they have not been the
type (color, skin, juice, etc.), for which there is a strong
consumer preference in the main overseas markets., The
profitability of the export trade has been further cut hack
by heavy losses from spoilage and deterioration en route
due to shipping the fruit in nonrefrigerated freighters.

Marketing Methods. Most of the export fruit is pro-
duced and shipped by a few large growers, entirely on an
individual basis. The separate plantation operators not
only grow and gather the fruit but also prepare, pack and
ship it to Paramaribo. However, these growers do cen-
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tralize their export selling in the Citrus Fruit Growers
Association (CFGA), a sales cooperative which performs
no other services for its members.

Although Paramaribo has a packing plant, it is a
(overnment-owned facility of which the CFGA members
malke little or no use. Instead, they prefer to do their own
packing on the grounds that the charges at the public
plant are higher than the costs of private packing. None
of the existing installations, private or publie, are
equipped with cold storage facilities. Both the fruit for
home use and for overseas shipment have to he sold as
raw fruit because there are no juicing and canning facili-
ties. There arc no regulations to prevent the export of
fruit below a certain minimum quality, to define clear-cut
grades of exportable fruit or to require proper inter-
national packing. Neither the CFGA nor the Government
engages in any advertising or other publicity abroad to
make consuniers conscious that Surinam does produce
wholesome, tasty fruit.

Most of the actual export sales are made at public
auction in the Netherlands following the arrvival of the
fruit in KNSM ships. It is carried in the cooled holds of
ordinary passenger-freighter vessels, since the present
volume of shipments is much too small to attract refrig-
erator craft to the Paramaribo run.

The major weaknesses of this system are self-evident.
Consumer acceptance has been slow to develop hecause of
the hitherto variahle quality of the export fruit together
with the lack of cffective publicity. The result has heen
that little fruit can be sold regardless of price. To add to
the exporters’ problems, spoilage losses in transit run as
high as 30-35%.

Yet the limited volume of production is itself the root
cause of the low export sales. If production were larger,
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the growers could afford to invest in better plant and
equipment, particularly cold storage faetlities, as a col-
lective venture it not individually. If larger shipments
could be made with more year-round regularvity, the
KNSM, other shipowners or even some of the fruit com-
panies might be persuaded to operate refrigerator ves-
sels on the Paramaribo run.

Necessary Reforms. Although the burden of increas-
ing production and rearranging marketing methods will
be on the growers themselves, they will need active Gov-
ernment support in initiating and continuing the neces-
sary changes.

In the first place, the export growers who comprise
the membership of the CFGA might he well advised to
consider its transformation from a mere sales agency
into a complete cooperative instrumentality for improv-
ing the quality of Surinam’s export citrus. As a first
step, the CFGA and the Government jointly shounld try
to work out minimum standards of quality, uniform
grading specifications, preseribed rules of export pack-
ing and effective sales promotion machinery. As a fur-
ther measure, the CFGA might approach the Government
to help finance an export packing plant with cold storage
facilities. An alternative measure might be the re-equip-
ment of the present public plant on terms which would
also permit its use by the small farmers who supply the
home market. (These growers produce half the total
output of citrus fruit.) Finally, to reduce losses from
spoilage and deterioration en route, the Government, the
CFGA or preferably hoth, should press discussions with
shipowners and fruit companies as to the feasibility of
using refrigerator craft on the Paramaribo run; this
should he possible 1f arrangements could he made to
assure a larger and steadier volume of shipments.
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C. EXPORT MARKETING OF OTHER CROPS

As indicated in Technical Appendix No. 1, other pos-
sible export crops are coffee, cacao, coconuts, soybeans,
hananas and pineapples. Of these, only coconuts and
coffee are actually exported in appreciable amounts hut
even so, the present sales are extremely small; e.g., only
St. 479,000 worth of coconuts in 1950, and Sf. 437,000
worth of coffee.

For the time being, the production of these cropsislim-
ited by shortage of manpower, relatively high wages and
the unwillingness of laborers to work on the plantations
from which, up to now, most of the non-rice exports have
come. Within the existing limits, however, a much larger
volume could be produced for export if certain marketing
flaws were corrected, namely the absence of producers’
cooperatives, of organized export mechanisms and of
proper storage facilities. These flaws cannot be overcome
without Government assistance to the growers through
appropriate legislation, effective counsel and advice,
widened and intensified field services and an adequate
credit service.

D, INTERNAL MARKETING OF LOCAL
PRODUCE

One of the main purposes of the Ten Year Program is
to multiply Surinam’s output of animal proteins and
dairy produce for local consumption. At present, the
average person in Paramaribo eats only 3 kilograms of
fresh meat and 6 kilograms of fresh fish a year, drinks
only 0.1 liter of fresh milk daily, and has a single fresh
egg cach three or four days. Surinam is thus obliged to
mmport large amounts of canned meat, dried fish, pre-
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served milk, ete., in order to maintain minimum nutrition
standards. If the production goals of the Ten Yecar Pro-
gram can be achieved, much of these imports would be
replaced by local produce.

Causes of Low Output. The present inadequate pro-
duction of protective foods is largely the result of tech-
nical factors such as poor pasture drainage, lack of feed
supply, inferior types of livestock and lack of fishponds
(see Technical Appendix No. 1). Part of the trouble
stems from unorganized methods of marketing, intensi-
fied by inadequate facilities for processing and storing
local produce. Fxcessive costs of distribution thus inter-
act with waste and spoilage of food to make local produce
too expensive relative to the income of wage earners.
Use of fresh meat, fresh fish, fresh milk, fresh eggs and
the like as staples of the daily diet is necessarily limited
to the wealthier elements of the population.

To illustrate, the ordinary wage earner in Parama-
ribo earns Sf. 2.5-3 a day as against the following retail
prices for selected fresh foods:

Sirloin Steak ... St 3 per kg.
Steak and liver ... 1.8

Meat 14

Fish 1-1.5
Poultry ... 15

Milk 25 per liter
Eggs .1 each

Marketiny Methods and Facilities. The discussion
which follows is limited to the distribution and sale to
Paramaribo of vegetables, fruits, meat, fish and milk
from the surrounding agricultural regions.

The growers themselves, as a rule, bring the produce
to town in their own vchicles, characteristically, don-
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key carts for road haulage and dugout canoes for
river transport. The fruits and vegetables are hrought
to the Central Market, an open-air installation on the
commercial waterfront; part of the fish is delivered to
the Central Market and part to a speecial fish market.
The meat arrives as livestock and is bought by the buteh-
ers who take the animals to the loeal slaughterhouse. The
meat is then sold by the butchers at their small, retail
shops. Milk is distributed directly to the consumers at
their own homes, each farmer carrving a few liters for a
few customers,

There are no wholesale markets in the proper sense of
the term. The Central Market is in substance a set of
small stalls at which individual consuniers do their tfood
shopping. Here the producer has a stall of his own where
he waits for customers; or, more typically, he sells his
produce on the spot to the proprietor of a stall.

There are no proper facilities for treating, cleaning
and storing produce despite the hot, hwmid climate.
Neither the Central Market nor the fish market is
equipped with adequate cold storage; only two of the
town’s 18 hutcher shops have a refrigerator. The public
slaughterhouse i1s a simple butchering installation with
no cold storage at all. There are no dairies, individual or
collective, for pasteurizing and stevilizing the raw milk
or for processing it into butter, cheese and other produce.

Marketing is thus a purely individualistic process. As
small entreprencurs with extremely limited means, the
farmers, cattle-raisers and fishermen must sell their
goods at once for whatever they can get. The stall owners
and butchers with whom they deal are themselves petty
merchants, without much working capital as a rule, and
are thus frequently obliged to finance their purchases hy
high-interest horrowings from smnall moneylenders.
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K. CONCLUSIONS AND RECOMMENDATIONS

The main defects of the present marketing systemare:
organizational—rproducers and merchants have no or-
ganizations through which they can sell efficiently; tech-
mcal — proper facilities for treating, processing and
storing perishable food are lacking; admunistrative—
closer and more stringent public control of quality, stand-
ards and grades is needed; and financial—small mer-
chiants and producers do not have access to working capi-
tal through adequate credit facilities.

The Government has made a start toward correcting
at least the technical faults by working out projects for:
a) construction of a new Central Market on the site of the
present open-air property; b) modernization of the exist-
ing slaughterhouse; ¢) improvement of facilities to handle
and sell fish; and d) building a central milk depot. The
new Central Market would be a covered two-story struc-
ture with sanitary installations, cold storage and public
amenities. The total cost of Sf. 450,000 would he treated
as a social sector cost in the Mission’s recommended pro-
gram of public investment. The slaughterhouse is to be
modernized by adding a cold storage department and a
bone-meal plant at a combined cost of St. 450,000 (our
schedule of agricultural investment considers this facility
a necessary adjunct of the cattle-breeding project). The
projected development of fisheries, as set forth in that
same schedule, includes an allotment of Sf. 275,000 for
a new fish market complete with modern refrigeration.
Finally, the Government hopes that private capital will
be forthcoming to set up a central milk depot, hut it is
prepared to establish a public depot if necessary, presum-
ably by drawing on the reserve fund for agrieultural
development.
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All of these projects are essential and urgent, in the
Mission’s opinion, because they will help to reduce the
present waste and spoilage of food. They need to be
supplemented, however, by appropriate action to correct
the organizational, administrative and financial defects
of the present marketing system. Specifically, we recom-
mend:

1. Formulation of more stringent public rules and
establishment of tighter public controls than now exist,
to assure the purity, quality and wholesomeness of local
food for local use.

2. Governmental assistance to help the dairy farmers
‘of the Paramaribo region to organize a producers’ co-
operative, possibly equipped with its own dairy and per-
haps operating the projected milk depot.

3. Appropriate measures to broaden the scope of
action and strengthen the resources of the People’s Credit
Bank as a specialized tool for providing short-term
credits to small farmers, petty merchants, butchers, fish-
ermen and other individual entrepreneurs.

4. Provision of more adequate means, via the Herstel-
hank or analogous sources, to help finance private ven-
tures for equipping Surinam with modern facilities to
treat, process and store perishable food.
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Herstelbank : 35, 72, 198, 253, 260

Hindustani: 3-5, 24, 49n,, 112-14,

141

Hospitals: 41, 43, 66-67

Housing : 32, 41, 43, 63-68, T1-72,
93

Hydroelectric power: see Power,
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zation, 194-201; private invest-
ment, 3433,
Agricultural products, Alumi-

71-72; sre also

num industry, Wood products

industries, private enterprise,
Private investment

Inland waterways: 2-3, 40, 60,
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skilled, 5, 89, 200; statisties, 85—
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1950, 168;
logs, 166; unit costs, 187; wast-
age, 165-66: see also Forests,
Wood and Wood products

timber production,
transportation of

MeLaven outfit: 1553

Maize: 109-10, 125, 145, 152, 161

Malaya: 127, 149

Manbarklak: 7, 164, 168

Marienburg : 115, 133-34, 199

Markets and marketing: 39, 52,
98-99, 133, 157, 160-61, 167-68,
169-71, 182-83, 196, 209-10,
247-60

Matakkie: 168

Matches: 11

Mediterranean: 170

Mierenhout: 186

“Milpa”: 112

Mineral resources: 8-10, 193-95

Mining: 43, 100, 193-96; antici-
pated rise in value of product,
78n.; concessions, 95-96, 193,
195-96; lahor, 25, 87-88, 194
see also Bauxite, Gold and gold
mining
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Mission to Surinam: xix—xxi; ree-
ommendations for public invest-
ment program, 311,

Mixed farming: 124, 149

Money : 21, 90, 92-93

Mora: 164

Motor vehicles: 100, 220

see also
Tractors and frucks
Motormuli: 174

National accounts: 23-25, 27-30,
72, T8-79, 80-83, 91. 101; sec
ulso Budget

Near East: 170

Nederlandsche Bank: 92-93

Netherlands: 14, 21, 85, 94, 132,
169, 210, 247, 253-54

Netherlands government: and po-
litical structure of Surinam, 12—
13; and mechanized agriculture,
46, 50; financial assistance to
Surinam, 16, 19-20, 23-24, 32,
47, 75; military establishment
in Surinam, 80; see also Devel-
opment Board, Prosperity Fund

New York State College of For-
estry, Syvracuse, New York: 180

Nickerie: 38, 41, 44, 49, 68, 109,
113-14, 120, 124, 145, 152, 167,
197, 217

01l extraction plants: 198

Oil palms: 117-18, 119, 124-25,
128, 136-39, 150-51, 155, 160;
see also Vegetable oil

Oil seeds: 6, 161; see also Vege-
table oil

“Ountside settlements”: 120, 123;
see also Government farms

Oxen: see Draft animals
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Pan American Airways (PAA):
62-63, 219, 2344f,

Pan American Sanitary Bureau:
66

Para: 38, 113, 140, 14445

Paramaribo (capital of Surinam):
3, 5, 52, 104, 105, 112, 113, 114
agricultural area near, 121, 122,
140; as entrepot, 215; domestic
fuel, 200; food processing, 117,
159, 197, 198, 254; tood sup-
ply, 156, 215; headquarters of
proposed Development  Board,
73; health services, 66; hous-
ing, 65-66; industry in, 28n.;
labor, 86, 87, 88, 129; markets,
52, 157, 257-60; population, 5,
5n.; port facilities, 61-62, 214,
217, 232-33, 245; roads, 216;
schools, 67-68, 97, 189, 216-17;
town improvement, 41, 69; wa-
ter supply, 41, 68-69, 212; clec-
tric power and gas, 11-12, 201~
203

Paramaribo Agricultural Experi-
mental  Station: 118, 125-26,
132, 135, 139, 154, 159

Pasteurization: 159, 199

Pasture: 106, 107, 121-22, 140ff,,
150ff., 1581t

Peanuts: 125, 198

Peoples” Credit Bank: 99, 260

Pest control: 115-16, 118, 126,
128, 130, 132-33, 135, 137, 143,
160-61, 177, 185-86.

Pteiffer, Dr. J. T.: 181

Philippines: 156, 176

Pigs: 128, 139, 143

Pineapples: 131, 152, 256

Pioneer Mill: 137-38

SURINANM

Plant discases: 15, 104, 116ff., 126,
128, 130, 132fF, 143, 160-61
Plantains: 125, 150
Plantations: 6, 14-16, 25-26, 51,
108, 112, 114ff., 129, 135, 149,
248, 253, 256
Plywood: 7, 8, 11, 18n., 57, 163,
167-69, 179, 186, 196
Polders: 6, 18, 38, 4dff.,
108ff., 113-14. 120-21,
1401f., 152, 252
Popular Credit Bank: 54, 93
Population: centers of, 1; com-
that of the Nether-
lands, 1; early lack of, 3;
growth of, 4-5, 22-24 27-28§,
36-88, 247; in relation to size,
103; ot Paramaribo, 5, 5n.; of
the interior, 1, 2, 1035 on plan-

106,
124,

pared to

tations, 112; on small holdings.
112; outside
1125 vacial composition of, 1-2.
34, 84, 112-14, 229; statistics,
101

Port facilities: 40, 61-62, 214-15,
217, 222-23, 232-34, 24445

7, 163,

of  Paramaribo,

Possentrie (Possumwoord) :
168, 173, 186

Postal Savings Bank: 18

Potatoes and Yams: 125, 152

Power: xxi-xxii, 10-12, 201-215;
see also Brokopondo project

Prices: 27, 34, 52, 92-93, 98, 132,
146, 156, 248ff., 257

Prince Bernhard Polder: 47, 48,
110, 111, 147

Private enterprise: 37, 99, 172,
183-84, 189, 192, 248

Private investment: 10, 15, 17, 34—
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79—
203

36, 57, 65-66, 71-72, 77,
80, 84, 91, 94-96, 170, 192,
Professions: 28n., 78
Prosperity Fund: xix n., 174, 24,
33-34, 37fl., 45, 50-52, 60, 62,
66-67, 74, 87, 231, 234
Provincial ~ Commissioners  (of
transportation) : 218-19
Publie investment program: and
gross investment 79-80; antici-
pated results of, 76-89; alloca-
tion of program funds, 42-69;
administration of, 37, 73-T4;
.cost estimates for transportation
- sector, 244--45; Development
“Board (propesed), 73-75, 101;
dishursement of tunds, 69-71,
T4, 75; estimated expenditures,
forestry sector, 191; existing de-
velopmental expenditures, 33;
flexibility of program, 35-36;
foreign exchange requirements,
69-71; housing, 65-68; plans
recommendations
of mission (tables), 36-42;
river carriers, 232; size of pro-
gram, 31-33: sources of funds,
74-75; to support private en-
terprise, 72; transportation, 58-
64, 221-24," 224-46; see also
names of various sectors
Pulp and paper: 180-81

for, xx-xxi;

Quaruba: 186

Railroads: 3, 40, 60-61, 214,
216ff., 238-40, 242ff,
Rainfall: 6, 103-105, 108, 110,

122-23, 126, 155, 205-206, 253;
see also Climate
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Refrigeration: 100, 130-32, 156-
57, 246, 253-55, 258-89

Rents and leases: 78, 120, 148

Reservoirs: 204, 206-207

Rice: 6, 17, 451, 98, 106ff., 119,
121-23, 125-27, 139ff, 151-52,
197-98, 247-53

Rivers: 2, 58, 60, 111-12, 156, 174~
75, 177, 214-15, 219-20, 222,
230-32, 242-43, 244

River-coastal craft: 40, 60, 242,
244

Roads and highways: 3, 40, 56,
58-60, 70, 100, 121, 173-76, 187,
214-16, 218-20, 222-23  225-30,
239, 242-46

Root crops: 6; see also Cassava,
Potatoes and Yams

Rotation of crops: 47, 122

Royal 0il Factories, Wormerveen,
Holland: 198

St. Lmeia: 133

Saramaccea avea: 38, 40, 60, 127,
140-41, 144, 159, 230-31, 242

Sawmills: 8, 11, 166-67, 185~87,
196

Savings: 24, 24n,, 29, 29n,, 30, 34,
71-72, 80, 84, 91, 93

Scandinavia: 129

Schools: 41, 43, 67-68, 78, 97, 188~
89, 200, 216-17; see also Edu-
cation, Technical training

Shipping: 2, 15, 130ff., 144, 161,
212, 215, 218-19, 222, 230, 255;
see also Transportation

Shoes: 11, 197

(Bitterwood) : 7, 164,

Simaruba
168, 186
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Slaves and slavery: 4, 14, 115-16,
120

Slootwijk: 38, 51-2, 119, 129, 140,
154-56, 220

Soap: 198

Souvial services: 16, 27, 27n., 28n.,
37, 41, 43, 65-69, 78, 252; see
wiso Hospitals, Fealth, Housing,
Education

Soft drinks: 11

Soils: 6-7, 103, 105ff., 119, 129ff.,
137, 141, 144-45, 147, 149ft.,
159-60, 253

South Amerviea: 127

Sova: 6, 4546, 48, 106-107, 109-
10, 122-23, 125-27, 140ff., 147-
48, 151, 256

Statisties: 85-86, 100-101

Stichting (Foundation for the De-
velopment ot Mechanized Agri-
culture in Surinam) : 46-47, 50—
A1, 74, 87, 140, 154, 220

Sugar: 6, 106, 108-109, 114-15,
118, 125, 133-34, 154-55

Sumatra: 117, 136

Supplementary  Program: 32-33,
35, 3741, 43, 57, 62, 671, 72,
75, 174, 178, 182, 191; see Pub-
e Investment Program, 'Ten
Year Program

Surinam: agricultural land, 6-7;
dependence on foreign capital,
20-30
xix, 14-16; forest resources, 7-8,
163-64;
geographical features, 1-3; gov-

polities, 12-13,

internal

economic  bhackground,

financial means, 32;

ernment  and

170,
comnunications, 2; mineral re-

mterior,  1-2;

sources, S-10, 193-95; prinei-

SURTNADM

pal productive resources, 5-11;
rice culture, 127; settled, 3; size,
1, 103; soil and climate, 6-7;
see Surinam Government
Surinam Bauxite Co. (SBM): 9,
12, 194, 219, 223, 246; see Alu-
minum Company of America
Surinam Government : capital out-
lays, 195-60, 33; vontribution
to public investment program.
7475, 82-83; cconomie devel-
opment program, 26-30; market
research and trade promotion
agency, 183-84; personnel, 25,
82, 87-88, 159-61, 195; promo-
tion of agriculture, 46, 50, 116
17, 1205 see
Mines, Bureau of Rural Devel-
opment, Department of Agricul-
ture, Department of Hdueation,
Department of Public Works
Develop-

ulso Bureau of

Transportation
! ’
Forest

and

ment  Board, Service,
Public investment program, T'en
Year development program

Surinam  Navigation  Company
(SMS): 60, 219, 231

Surinam  Planting  Bureau: xix,
xix n., xx, 26, 32, 42, 53, 74, 171,
174, 184, 188

Surinamsche Bank: 21, 92-93

Surveys: topographical and seil,
141; see Aerial surveys, Forests

Sweden: 180, 186

Tariffs: 161

Teak: 171

Technieal training: 29n., 41, 43,
68, 89-90, 96-97, 152, 178-79,
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188-89, 194, 200; see Schools,
Kdueation

Technicians: see Experts

Ten Year Development Progran:
xix-xxii, 26, 32-33, 35, 374, 50,
Hd, 58, 60ff., 64, G67ff., 82-83,
86ff., 93, 96, 98-99, 140, 171-72,
174-75, 178ff., 185, 187-88, 191,
220, 227, 231-33, 237, 247

Timber: see logging, Wood and
Wood Products

Tobaceo: 11, 196-97

Tobago: 187

Tout Lui Faut: 38, 140, 142

Town improvements: 69

Tractors and trucks: 165, 174ff.,
185, 187, 218, 237

Trade: 2, 16, 19-21, 71, 78, 83ff,,
87-88, 93, 2u2

Trade assoclations: 167, 183-84

Transportation: 58, 88, 214-20;
allocation of program funds for,
37, 40, 42-43, 59ff., 241; and
agrienltural investment, 34; and
stimulation of economie devel-
opment, 223--24; and the Broko-
pondo project, 61; costs of, 58,
100, 161, 221-22, 230, 246, 253,
employment in, 87; expansion
of transport system, 58, 78, 99—
100, 223-35; government re-
sponsibility for, 218-19; of ag-
rieultural products, 58-59, 149,
214ff., 228ff., 257-58; of haux-
ite, 8-9; of logs, 8, 166; public
investment program for, 224ff.;
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revenues from, 81; see also Air
services, Canals, Ferries, Inland
waterwayvs, Motor vehicles, Port
tacilities, Railroads, Rivers,
River-coastal craft, Roads and
highways, Shipping

Treaty: 209

Tree crops: see names of crops

Tree poisoning : 148-50, 182

Trinidad: 116, 135, 164, 187, 215

Tropical Forest School, Wagenin-
gen, Holland: 188

Tropical agriculture: 67, 103-104,
138-39

Unemployment: see Employment

United Fruit Company: 116

United Kingdom: 85

United States: 21, 127, 170, 174,
175, 178, 180-81, 183, 185, 187-
88, 209, 211, 215

United States Forest Service: 180,
182, 188-89

United States Tropical Forest Ex-
perimental Station, Rio Piedras,
Puerto Rico: 181

University of Washington, Seat-
tle: 179, 181

Utilities: 78

van Blommestein, Dr. N. J.: 204

Vegetables: 6, 122, 125, 145, 152

Vegetable oil: 136, 198; see also
Oil palms, Oil seeds

Veneer: 170, 186

Venezuela: 247
























