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Preface and acknowledgments

Any author should ask (preferably beforehand!) whom he wishes to read his story;
it applies even to the writer of a mere report on agricultural research,

This report will probably interest two groups. Firstly there are those who are con-
cerned with the mechanism of agricultural development. Great strides have been
made during the last decade. This applies especially to the theory of agriculture in the
economic development of low-income countries, pioneered by such workers as Schultz,
Johnston and Mellor.

Quite a bit of the theoretical frame has now been erected and. the time has come to
give it some flesh. For example, the concept by Schultz and others of the transfor-
mation of low-income agriculture has stimulated much rethinking but like any
concept it needs the backing of actual case studies. The following monograph is
intended as such a case study, illustrating this transformation. Farm management data
which were collected on family rice-farms in Surinam during 1965 and 1966 have been
tailored to this concept. *

Secondly, there are those in Surinam who are concerned with the actual planning of
agricultural development and its implementation. Until very recently most of the
agricultural planning in Surinam had to be done without detailed micro-data available.
This does not mean that planning had been entirely without facts but certainly lack
of data has hampered development of the country’s agriculture as recent evaluation
studies on some agricultural projects have clearly shown.

The purpose of this study is therefore to provide some local detailed information.
This study is not an exercise in farm planning. I have emphasized the present sitvation,
not in order to give any detailed description of present farming (although this basic
function of collecting data should not be neglected) but to study and explain the
presence close together of so many stages in rice farming, from the traditional to the
commercial. Why and how do they occur together in the same natural environment?
Admittedly the major use of farm management data is in the forward-looking ap-
proach of farm planning, but first some spade work must be done. In Surinam it was
considered necessary to compare the various systems in rice farming in order to
establish standards from which to start and to decide which type to develop through
government policy measures.

My study has a modest purpose: the next step will be evident in a forthcoming work
by Ir J. T. Sital, wherein farm planning for rice-smallholding in Surinam will receive
central attention.

The field work for this study was carried out during the years 1965 and 1966 while



the author was attached to the Centre for Agricultural Research in Surinam (CELOS),
an annex of the State Agricultural University, Wageningen, the Netherlands.

In expressing my gratitude to those who helped in this research, my first thoughts go
to the rice farmers, who so patiently bore our continuous guestioning throughout
these two years. Close contact with them was a stimulating and refreshing experience.
Those who actually collected farm data, Messrs Adhin, Bhansing, Kalika, Kaspan,
Idoe, Jainandunsingh, Sampan, Sewnarain, Sewraisingh and Sital Jr were of invalu-
able help to me. In the supervision of the field work, an important contribution has
been made by senior students from Wageningen: W. G. Cath, H. J. Hoefman, D.
Quik, A. V. E. Slangen, A. Tempelman and K. J. Yaursteen.

I received much help from the Director of Agriculture, Surinam, Ir G. P. Tiggelman
and his staff, of whom I especially like to mention D. H. J. Ferrier, M.A.

I am grateful to Prof. Joosten, Drs Klaasse Bos, Prof. van Riemsdijk, Dr Ruinard
and Ir Sital for reading earlier drafts of this paper. I have benefited much from their
consiructive criticism. Final responsibility is of course solely mine.

Mr J. C. Rigg’s suggestions to improve the English of the text are gratefully ac-
knowledged. Last but not least I wish to thank Mrs de Groot and Mrs Werner for
their able secretarjal assistance.



Summary

In the coastal plains of Surinam, the sophistication of techniques in family rice-
farming is diverse. Sometimes there is little or no farm machinery or other new inputs;
elsewhere family farming is commercial.

This study concentrates on factors responsible for differences in development of rice
farming in a similar natural environment. To dissect the process of agricultural
development, exemplified by rice, a staging model by Hill & Mosher has been used.
Farm survey data have been grouped into three categories bearing the characteristics
of traditional, transitional and commercial family rice farming.

After a brief history of rice cultivation in Surinam (Chapter 1), the actual farm
management data are presented in Chapter 2 for the various types of family rice
farms in transformation. Problems of data collection, more specifically the measure-
ment of inputs and output, are discussed.

Chapter 3 compares the economic structure of these types of rice farms. After a
discussion on resource use and productivity and the factors affecting them, the cost
siructure for an average farm of each type is analysed.

The cost-accounting analysis discloses a great variation in cost price but this cannot
be attributed merely to varying economic performance. The available evidence sug-
gests that the sampled farmers in all stages of development combined inputs to ap-
proach least cost. Labour and capital are combined in various proportions according
to their relative prices in each area.

The final chapter further scrutinizes the factors affecting this transformation pro-
cess. Ethnic differences between groups cannot be held to induce the change from tra-
ditional to commercial agriculture. A sociclogical phenomenon involved in traditional
and transitional farming is limited aspirations (Section 4.1). But techno-economic
factors are undoubtedly mainly responsible for the stage of development. Of these the
primary factor is the absence of drainage or irrigation. In the areas without irrigation
and drainage vyield-increasing inputs and other farm investments are often not eco-
nomic. This lack of inducement suggests that such rural institutions as the extension
service, agricultural education and credit are of little influence while this state of
affairs continues.

The second factor determining the position of the farm type on the transformation
continuum is the farm size. The small farm dates back to colonial times. Most small
farmers on irrigated land have to earn half their annual net income off the farm. This
certainly limits the use of more farm inputs.

Finally, the Government’s role in stimulating the transformation process is dis-



cussed. It is suggested that solutions are not so much to be sought in a new price
policy for rice. The Government should either improve existing facilities or provide
alternatives (citrus, cattie) in the technically backward areas. A different approach is
proposed for areas with irrigation, such as Nickerie. An increase in area per farm is
called for. In the areas where families have large rice-farms, more attention should be
paid to a system of economic water and land rents to prevent increased social in-
equality.

In the past too much technical research for peasant rice-farming has been done in
the unirrigated areas. New inputs can only be effectively used on irrigated farms.
Future research on this subject should therefore be concentrated on irrigated areas.

It is recommended that the economics of reclamation and improvement of existing
polders be compared with that of establishing new polders.

Though this monograph merely presents a case study in a small country, its findings
may have a more general application. Our results tally with the recent study by
Ruttan et of. in Thailand and the Philippines. As in Surinam, differences in yield
could hardly be explained by such factors as new varieties, better cultural practices,
the more generous use of fertilizers and insecticides. Also in those countries effective
water-control proved to be the primary factor in rice development.
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1 Brief history of rice cultivation in Surinam

1.1 The setting

Surinam is situated at the north-eastern coast of South America, between French
Guiana and (formerly British) Guyana. Bordered. by the Atlantic Ocean in the north
and by Brazil in the south, it covers an area of about 143,000 square kilometres. The
main centre of population is the coastal plain; over 909, of the country’s population
(total 330,000 in 1964) live there. The soil in this plain is mostly heavy clay and the
larger part along the coast consists of swamps, covered with forest and grass.

Surinam has a tropical rainy climate; there is one long wet season from the end of
April until the beginning of August and a short one from December until February.
The long wet season is the main cropping period for lowland rice. Figure 1, depicting
the northern part of Surinam, shows the major rice-growing areas.

The couniry was discovered by the Spanish at the end of the 15th century. In the
first half of the 17th century the British established a colony on this coast but they
were expelled by the Dutch in 1667, when it became a Dutch possession. Large-scale
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exploitation of the country’s resources started under the Dutch Governor van Aerssen
van Sommelsdijk (1683-1688); under his leadership began the prosperity of the plan-
tations, which were managed mainly by British, Dutch and French Huguenot entre-
preneurs.

The original inhabitants, the Amerindians, lived (and still do) in scattered settle-
ments in the interior and lived by hunting and fishing. These people were clearly
unsuitable as plantation Iabour and there were few of them. Soon after the occupation
of the Guiana Coast, the estates started recruiting negro slaves from the West
African coast.

This system of slave labour with its concomitant human misery brought great
prosperity to this colony during the 18th century; the main estate products were
sugar, coffee, cocoa and cotton. Towards the end of the 18th century, it declined
gradually, mainly because of shortage of capital, increasing competition from agri-
cultural production elsewhere, mismanagement and labour unrest.! Surinam’s
position became even worse after the opening of the Suez Canal, whereafter the
cheaper agricultural products from South-East Asia flooded the West European
markets. A final blow was brought about by the abolition of slavery in 1863; the
majority of the freed negroes were not willing to continue working on the estates.

Hence, many attempts were made to meet the labour shortage by attracting immi-
grants. Labourers were then imported from the Indian Subcontinent (between 1873
and 1916) and from Java (between 1890 and 1939) on 5-year contracts. About 34,000
immigrants from India entered Surinam and almost the same number from Java.
Especially in the early period of immigration, a large part of these indentured labour-
ers (in total a third of the Hindustani and about a quarter of the Javanese) left
Surinam after the expiracy of their contracts. Obviously, the country offered few
attractions to these people.

About 1890 the Government attempted to counteract this labour drain by encourag-
ing permanent settlement on plots of old abandoned estates and by payment of a
premium, if the labourer waived his right to free expatriation. Smailholdings, ad-

Table 1. Percentages of total agricultural output (in monefary terms) from plantations and peasants

Plantations  Peasants

1900 920 10
1910 72 28
1920 29 71
1930 29 7
1940 17 a3

1950 10 90

Source: PANDAY (1959, p. 174).

1 For a full account of the history of agriculture in Surinam, see PANDAY (1959)



jacent to existing plantations, were allotted. The Government wanted to form a labour
reservoir for the plantations, as the smallness of these peasant holdings (1-2 hectares)
would induce the workers to seck additional income.

The origin of peasant agriculture (as against estate agriculture) can be set at around
1360, when a number of freed Negro slaves were resettled on the abandoned Totness
Plantation in the Coronie District. More of these schemes were initiated in later years
for the Creole farmers, who mainly concentrated on cocoa farming. The Creole
smallholders flourished around 1895, the year wherein their cocoa constituted 13 % of
the Surinam export (KRUYER, 1960, p. 175). At the turn of the century the cutbreak of
witch’s broom disease was a heavy blow to the cocoa industry and gradually caused
the Creole farmer to loose interest in peasant agriculture.?

A second more successful period for peasant agriculture began in 1895 with the
allotment of the old Alkmaar Plantation to the first Hindustani ex-contract labourers,
This was soon followed by other settlements, set aside for Hindustani and Javanese
workers. Because of the further decline of the plantation economy in the present
century, the need for plantation labour diminished and the Surinam Government
decided to settle the former labourers also on virgin land; owing to ifs swampy
character, this new land had to be empoldered. Broadly speaking, the present pattern
of peasant agriculture is the outcome of this policy.

The decline in estate economy as against peasant farming is illustrated in table 1. In
a pertod of fifty vears the relation of the two sectors was completely reversed.

1.2 Peasant production and local consumption of rice

The main diet of the immigrants from South-East Asia consisted of rice. Though
some rice had been cultivated by freed slaves before the influx of these immigrants, the
total production was almost negligible. When these Asian workers arrived, a heavy
demand developed for it and rice had to be imported. High prices put these contract-
workers into a difficult position: their low income scarcely enabled them to buy what
would normally be a cheap commodity. Not surprisingly the newly settled former
labourers turned to the cultivation of rice. With the continuous flow of Asian immi-
grants and with the prevailing high natural increase in population (about 3 % annual-
ly), there was a ready market encouraging its cultivation. A special stimulus was pro-
vided by the First World War. As pointed out by PANDAY (1959, p. 197), over 4000
tonnes were imported annually between 1895 and 1915, but the war put a stop to it.
The rapid expansion of peasant rice-production, especially during the period 1917-
1937, is clearly visible from table 2.

In 1919 the Surinam Government first established a guaranteed minimum price.

2 Nowadays there is a preponderance of Hindustani and Javanese in Surinam agriculture. Whereas
the Creoles, Hindustani and Javanese form roughly 40%, 40% and 20°%, respectively, of the popu-
lation, the racial distribution of the peasant farmers is as follows: Hindustani 52 %/, Javanese 38 %7,
Creoles 10% (Ministry of Agriculture, 1960).



The paddy price was high during the years 1916-22, on an average 10 cents per kilo-
gramme, but thereafter it gradually declined to 2.5 cents in 1937, Despite this decrease,
production increased sharply during the decade before the Second World War.
Probably because prices of all agricultural products declined drastically during the
thirties farmers did not turn to other crops in a period of declining paddy prices.
Anyway, the cultivation of rice, as opposed to other crops, was stimulated by the
introduction of new techniques in precisely this period 1928-1938 (see section 1.3). To
achieve an income similar to that of the days of high paddy prices, the farmer was
compelled to cultivate a larger area; the timely technical development enabled him to
do so and resulted in a larger total rice production.

Table 2, Peasant paddy production (in tonnes) in selected years

Production Production
1887 10 1922 12,936
1892 24 1927 14,89¢%
1897 134 1932 25,049
1902 374 1937 35,355
1907 1,511 1942 40,359
1912 2,659 1947 39,408
1917 5,338 1949 50,204

Source: PaANDAY (1959, p. 197).

During the years 1926 to 1930 Surinam became self-sufficient in rice as can be de-
duced from table 3. Exports started during the Great Depression. During 1939, the
War caused the Government to restrict rice exports, so prices fell and less paddy was
produced in 1940. The Government reacted by guaranteeing 2 minimum price of 3
cents per kg paddy for 1941 and production reached an unprecedented high level in the
same year.

Prices of agricultural products in general rose during the years 1942-5. The Surinam
authorities then felt forced to fix maximum prices for rice. Because of the War, labour
became scarce and rice production was low during 1942-5. After 1945, peasant rice
production regained its prewar growth untii a peak was reached in the mid-fifties.

In the period 195065 prices of paddy were rather low (7 to 10 cents per kg paddy)

Table 3. Production, imports and exports of rice during the period 1921-35 (annual averages
in tonnes of rice)

Production Imports Exports
1921-25 7,892 1,329 85
1926-30 11,213 586 773
1931-35 13,779 353 1,838

Source: DE VRIES (1965, p. 121).
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Table. 4. Population growth of Surinam and its capital in the period 1883--1963 (in
thousands}

Total {coastal)  Paramaribo

1383 52 24
1893 59 29
1903 74 33
1913 86 35
1923 113 45
1933 143 50
1943 168 61
1953 210t 85t
1963 3051 110t
1 Estimate

Source; Panpay (1959, p, 171),

in relation to other products and gradually farmers reallocated their resources to
other production purposes. This point is further discussed in Chapter 3.

Meanwhile, since the arrival of the immigrants whose staple was rice, the internal
market for this crop grew ever larger. Moreover, the rapid population increase in the
country’s only urban centre, Paramaribo, provided an additional market incentive.
Table 4 shows the growth of this internal market.

Figure 2 shows the trend in population growth and peasant rice production for the
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period 1885-1965. The first year of self-sufficiency in rice, 1930, has been taken as the
base year (index number 100) for both production and population. In the calculation
of paddy production, annual averages per 3-year period have been calculated from
1906--1910 onwards, to smooth out fluctuations due to the vagaries of the weather.
Indications of deficits and surpluses are sufficiently large to draw some conclusions,
though it should be noted that population trends do not always coincide with the
consumption pattern. For instance, after i918 a change in diet occurred amongst the
Creoles, whereby the plantain (Musa sp.) was replaced by rice as the staple food (VAN
Lier, 1949, p. 236).2

Anvhow, as Figure 2 indicates, there was a deficit in the early years, which turned
into an export surplus from 1930 onwards. This surplus reached its peak in the early
fifties, since when a lower peasant production and a steep increase in total population
caused the surplus to dwindle and disappear in the mid-sixties.? Meanwhile, since the
early fifties, major developments took place in rice cultivation outside the peasant
sector.

1.3 Some notes on technical change in Surinam

In the early days, rice was cultivated on the impermeable clays in the lower-lying
parts of the resettlement farms, which the former contract workers obtained on Go-
vernment lease. In addition, some Hindustanis cleared plots in the surrounding virgin
swampland, on which they were given property rights after cultivating it for six years.
These fields lacked irrigation and sometimes even drainage was not possible. Hence,
rice cultivation was completely dependent on rainfall. Yields per hectare were low to
moderate (between 700 and 1750 kg paddy per hectare), according to natural en-
vironment. The land was tilled by hoe; often the fields were merely weeded before
planting. To minimize risks the seedlings were transplanted from a specially prepared
seedbed.® Since the early days local varieties of the indica type have predominated;
these seem to be well adapted to prevailing risks and uncertainties.® Rice was reaped
with a harvesting knife or sickle, and threshed on threshing tables or by stamping.

With simple techniques, rice demands much labour especially in planting and
harvesting which cannot be spread over a longer period because of natural conditions;

# No information is available on the early period. According to KOENRAADT (1967), the flour con-
sumption per capita in Surinam increased significantly in the period 1954-'65, but there was no sta-
tistical proof that rice consumption per head decreased simultaneously. This seems connected with the
continuing change of some ethnic groups consuming root crops (the bush negroes for instance) to
rice-eating. The influence of income on rice consumption is quite small, as indicated by the 1953
Household Survey (KooL, 1964, p. 120); income elasticities for rice were low or negative.

4 For such evidence, see LUNING (1966).

5 Another method was dibbling, practised on riceland rich in organic matter (UBELS, 1961, p. 17).

% To meet the wishes of Hindustani farmers, rice varieties were imported from India in 1907 but
they did not become cstablished and gradually disappeared again (Inspectie van de Landbouw in
West-Indié, 1907). A similar procedure was followed for the benefit of the Javanese, who nowadays
still cultivate some rice of Javanese origin. See also section 2.1.
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without outside help the size of farm business is restricted to the area which the
available family labour can handle. For Surinam BURER (1956) has calculated that
this system of hand-farming requires about 145 man-days per hectare rice. Assuming
a harvest period of 14 days”, one man can handle only 0.4 hectare annually. In prac-
tice, this worked out to about 1 or 2 hectares per family.

The increasing demand for rice in 1910-20 and the high prices paid towards the end
of this period encouraged new methods of increasing the area, In that decade the
Government Agricultural Experiment Station (founded in 1903) paid increasing at-
tention to rice cultivation. The Department of Agriculture imported bullocks for
plough-farming from Demarara in the former British Guiana in 1919. This inno-
vation enabled the farmers to extend their rice area especially in the Nickerie District,
where local farmers in co-operation with the Government had started to empolder
large stretches of swampland (1915-28).

Until the Second World War, plough-farming developed slowly as it was expensive.
This was mainly due to the scarcity of oxen, because there was little grazing in the
dry season. Besides, these animals had little use for transport, as most of the traffic
then went by boat on polder canals. In 1943, for instance, the rice area in Surinam
amounted to 11,656 hectares and there were 1678 oxen or on average one team per
14 hectare (Departement van Landbouw-Economische Zaken, 1942-4, p. 29), the
majority in the Nickerie District. In Nickerie District some farmers managed to culti-
vate 15-25 hectare of rice per season with oxen in the thirties.

Meanwhile, the Agricultural Extension Service (started in 1906) became an im-
portant disseminator of information on seed, quality and cultivation methods.
Selection and seed control became vital issues when Surinam started to export rice in
the late twenties. It became evident then that the rice was far from uniform, due to a
mixture of varieties, which caused great difficulties in milling. Moreover, local milling
was often not carried out properly. An export quality control was enforced in 1932
and. the results for the first year showed that only 3%, of the exported rice reached
standard grade, while the remainder was low grade. After 1936 the Government took
part in the issue of improved seed and it also provided credit facilities for the purchase
of a plough and bullocks. These measures were gradually adopted by the farmers and
paddy yields per hectare reached the 3000 kg mark on irrigated and between 2000 and
2500 kg on unirrigated land (with drainage facilities) during the thirties. Initial soil
fertility was high and the use of fertilizers and dung was not then justified economically.

Though some abortive attempts were made previously, mechanical rice-farming did
not obtain a foothold in Surinam until 1933 when a Dutch settler received permission
(and a small government subsidy) to set up an experimental farm for large-scale rice-
cultivation in Nickerie, the western-most district of Surinam. After a few years this
farm gradually developed into a commercial enterprise of 700 hectares with a rice
mill and a farm-machinery import business. At the request of an enterprising local
farmer in Nickerie, some of his fields were ploughed by this settler in 1944. In 1945

7 A long period results in suncracks and shedding.



this farmer bought a tractor with plough and this became the starting-point of a new
era in Surinam’s peasant rice-cultivation. Tractors, disc-ploughs and harrows,
threshing machines and even combine-harvesters were gradually purchased in this
district. At first, only farmers who cultivated 10-25 hectare bought farm machinery
but later small farmers also became interested. Some small farmers used this machinery
mostly for contractwork. In the other districts of Surinam with considerable arcas
under rice, this precedent was followed more slowly.

Speciacular developments in large-scale rice-farming occurred after the Second
World War. In 1949 the Foundation for the Development of Mechanized Agriculture
in Surinam was set up jointly by the Dutch and Surinam Governments. After pre-
liminary studies a site was chosen in the Nickerie District. Reclamation work started
in 1953; 450 hectares were sown in 1954 ; by 1958 the polder was completed and 6,000
hectares were cultivated (DE WIT, 1960, Chap. 8). This Wageningen Scheme, financed
by the Dutch Government, was originally intended to provide land for Dutch farmers,
but after a few years it was decided to operate it as a large-scale highly mechanized
undertaking. Rice is grown in monoculture; the land carries three crops in two years.

In the early sixties plans were made by the Department of Agriculture to establish a
number of medium-sized (24 ha) farms in a newly empoldered area adjacent to the
Wageningen Polder. As a first step to integrate the Wageningen Project, which leans
heavily on Dutch technicians, it was considered politically expedient to establish such
farms. As stated in a planning study by the Surinam Ministry of Agriculture (1964,
p. 117): “The question arises whether it would be better to convert part of the Wage-
ningen Project gradually into medium-sized selfsupporting rice-farms while a limited
part would be left to the Foundation. This is considered the best way to provide a
larger contribution to agricultural development rather than the exploitation of an
estate of about 10,000 hectares”. Towards the end of 1964 a few 24-ha farms were set
up in the adjoining polder, and more have been established since.

This account may have left the impression that technical development in Surinam
rice-farming moved from stage to stage in consecutive periods. As in many low-income
countries, development has been irregular. Surinam contains a complete range of
family rice-farms from the type employing little or no agricultural machinery and
without drainage and irrigation facilities to the technically skilled capital-intensive
farms, like those adjoining the Wageningen Project.



2 The transformation from traditional to commercial rice
growing

2.1 Stages in the process of agricultural development

From the post-war effort to develop the agriculture of low-income countries have
ensued a number of theoretical models which attempt to ‘stage’ this process of agri-
cultural development.® For my purpose, an analytically useful classification seems to
be the model by HILL & MoSHER {1963), especially since it stresses the development of
the individual farm. The characteristics of this model, which distinguishes three
stages in the development process, are briefly as follows:

Stage I: Traditional agriculture Techniques of production are static and traditional.
There is a closely knit relation between farm business and household.

Agricultural produce is used almost exclusively in the family; as a rule there is only
a small marketable surplus. The labour/capital ratio is high and the purchase of in-
puts is virtually unknown. As shown by ScHULTZ (1964), the rates of return on
production factors are low. The near absence or the imperfect operation of infra-
structural institutions (for the benefit of agriculture) is another characteristic.

Stage II: Transitional agriculture The system is continually subject to change. More
of the agricultural produce is sold on the market than in traditional agriculture. More
capital is invested per unit of labour. The rate of return on the factors of production is
somewhat larger. “Non-conventional” inputs (JOHNsSTON & MELLOR, 1961), such as
agricultural research, extension, credit, marketing and education, play a more impor-
tant role.

Stage III: Commercial agriculture The relation between farm business and house-
hold has become weak or ceased. Agricultural production is mainly for the market
and decisions in production directed primarily to money cost. The relation labour/
capital is low and most inputs are purchased. The rate of return on the factors of
production is high under normal circumstances. The infrastructural institutions are
well developed and are a great help to the farmer.

Any model has its limitations and it usually is merely an approach to reality. All the
same, the scheme is a useful starting point in dissecting the process of economic trans-
formation.

# For a brief review, see WHARTON (1965).



The farm-management data, which will be presented in the remaining part of this
chapter, have been collected from different places in Surinam. The farming conditions,
met amongst various groups, suggest that the classification into three stages of
development is useful. Obviously the Surinam farm data cannot be fitted perfectly
into the scheme but deviations are of only minor importance,

In the traditional stage are Group I: a community of Javanese farmers, living at
Sidodadi in Saramacca District (Section 2.3). In the transitional stage have been
grouped.:

ITa. Hindustani rice-farmers living near Paramaribo (Leidinggebied, Surinam
District?);

IIb. Hindustani farmers in the Calcutta Polder, Saramacca District;

ITe. Hindustani farmers in the polders of Nickerie District.

These three groups appear to be in different substages of rransitional agriculture
(Section 2.4).

Finally Group II1: commercial farmers, comprising Creole, Hindustani and Javanese
families (Section 2.5).

A staging model should not be designed merely to categorize the descriptive charac-
teristics of the transformation process. It is also necessary to find whether it is analyti-
cally relevant. In Surinam, the foremost question is why there are such differences in
the development of rice farming. Should these differences be attributed to ethnic
culture, distance to markets, economic activities in non-agricultural sectors, technical
conditions facing the farmers, education, to mention a few? Answering these ques-
ions should throw light on the underlying causes of economic development within
family rice-farming.

2.2 Data collection and measurement problems
Collection of agricultural data is quite well organized in Surinam, but the available
statistics were not detailed enough for the present purpose. To study the process of
economic transformation in family rice-farming, some farm-management studies were

initiated during 1965 and 1966.1¢

The periods of field surveys were as follows for the various groups:

Group  District Ethnic group Period of survey

I Saramacca Javanese Mar. 1966-Mar. 1967
Ila Surinam Hindustani Apr. 1965-Apr. 1967
IIb Saramacca Hindustani Apr. 1965-Apr. 1966
ilc Nickerie Hindustani Apr. 1965-Apr. 1967
111 Nickerie Mixture of Creoles, Oct. 1964-Oct. 1966

Hind. and Javanese
Except for the last group, most farmers are semiliterate; besides, they were not very
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interested in book-keeping. The survey was therefore by the cost-accounting method.
Each of the interviewers dealt with about nine farmers and visited them twice a
week after normal working hours to coliect the required data. Group Ul with large
mechanized farms did their own book-keeping and, apart from checking and cross-
checking, the existing material could be used immediately for analysis.

To compare farms in economic transition somewhat better, those were taken which
had between 2 and 3 hectares under rice; this comparison applies to groups IIa, IIb
and llc. For the Javanese this was not possible as they had only about 1 hectare per
farm under rice.

Apart from Group 111, which contained only a few farms, the other groups were
chosen by sampling within the group of uniform rice area. In practice this sometimes
proved difficult as farmers occasionally leased or lent farm plots without giving prior
notice. Sampling had to be selective where the homogeneity in resource use (for
example, differences in initial soil fertility) was endangered, which otherwise might
have hampered comparisons between groups.

The reliability of the collected information is always an important question. The
data presented do not seem to deviate from the picture, obtained on the spot through
continuous personal observations. Experience from my earlier farm-management
studies has yielded several points for cross-checking, which were applied to the origi-
nal material. I closely supervised and guided two graduate students in agricultural
economics during the entire period of the fieldwork. ‘

Some brief comment is needed on the measurement of inputs and output in rice
farming.

Land The net area under rice has been measured for each field, the gross area
being known to the farmer. Fields are of a regular, rectangular form and measurement
through pacing yielded reliable results. The local practice is to measure land in square
chains (a chain being about 20 metres) making 25 square chains to the hectare.

The quality of land was quite uniform in irrigated areas (Groups Ilb, IIc and III),
but this was not so in the unirrigated areas (T and Ila). This uniformity has not so
much to do with the land itself but with the total water-soil complex. For instance, for
farmers of Groups I and Ila microrelief is of great importance in the absence of irri-
gation. Where the land is uneven it particularly limits ouiput of rice for the farmers of
group I and Tla, as will be discussed in sections 2.3 and 2.4.

Labowr The actual labour use was measured, not the amount available. To esta-
blish. a common denominator, the quality of the family labour force was related to an

® The district surrounding the capital, Paramaribo, is named Surinam District. It should not be
confused with the country itself,

3 Conclusions based on a one-year study of agriculture usually cannot be considered satisfactory.
In view of the vagaries of the climate and other uncertainties, observaiions should continue over at
least two farming seasons. In Saramacca this was not possibie but this rule has been observed for the
surveys in Surinam and Nickerie districts.
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average adult man, who was taken as a standard for the work effort. To further
aggregate the labour input, another siandard was devised, the man-day. 1! This is
defined as the amount of work done by an average adult man during a day. The wor-
king hour is hardly relevant to peasant farming as the length of a man-day varies with
the pressure of work. Adding up the number of hours and then dividing them by
eight is permissible only when a constant length of working day is envisaged. This
concept of a man-day may conceal the phenomenon of work-spreading, for instance
when short working days are considered as full days during the slack season. But this
has to be recognized as inherent to the working pattern of peasant agriculture.

Capital A survey was made of the actual stock of capital, used in rice cultivation.
This stock was valued by one graduate student on all farms, thus avoiding bias
between areas. Besides, records were kept twice a week of the actual use of capital
services (low). The particular items of these services have been listed for each group
separately.

Management Though differences in management, as indicated in cross-sectional
samples is recognized, little headway has been made so far in the quantification of this
aspect. Farmers of Group Ila, b and ¢ have been picked selectively by including only
farmers of a particular age group (25-30 years). It is conceded that this method may
have limited value as it stresses (rather vaguely) management potential rather than
actual behaviour.

As for group I, the population sampled was rather small and it was not feasible to
limit the sample entirely to farmers of a particular age-group. Whereas no agricul-
tural training was received by the farmers of Groups I and 11 {(apart from the passing
down of farming knowledge within the family), Group III had obtained experience in
mechanical rice-farming for some years, before being granted this 24-hectare farm.
This outstanding difference from the earlier groups should be recognized in comparing
these groups in the economic transformation process.

Output The physical measurement of the cutput was in bags of paddy, each bag
usually containing 70 kg dry, cleaned paddy.

Pricing The pricing of inputs and output will be discussed under relevant headings.

2.3 Economic analysis of rice enterprises in traditional agriculture: the Java-
nese farmer

The Javanese community of Sidodadi was established by the Colonial Government
some thirty years ago as a village setilement for labourers whose contracts had ex-

1 In transplanting rice, ‘woman-days’ are equivalent to ‘man-days’, as women do most of this
work and their working performance is similar to that of men.
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pired. Most settlements in Surinam have a mixed population but a few, such as Sido-
dadi, are exclusively Javanese. This is the outcome of an experiment by Governor
Kielstra {1933-1943) to recruit and afterwards resettle whole families from Java,
while trying to keep intact the old village’s social organization.

The Javanese showed a keen preference for growing both sawah rice and dry
crops {groundnuts, beans), so settlernents were, as far as possible, designed to meet
their wishes, Individual farms were laid out in such a manner that a sandy ridge!? and
swampland were both included. Roads and houses in Sidodadi have been built on this
ridge. Around the house groundnuts, soya and other beans, vegetables, fruits and spices
are cultivated. The Javanese (both in Java and in Surinam) are renowned for their
compound farming.'®

In Sidodadi, the higher part of the farm plot is usually 0.5 to 1.0 hectare, according
to the width of the ridge. The lower part of the farm, where the paddy is cultivated, is
between 1.0 and 2.0 hectares; the total plot thus amounting to 1.5 to 3.0 hectares.

The total number of families who participated in the survey was 35; the average
family contained 4.3 persons, which is rather small.* The age composition of the 151
persons in the sample is presented in table 5. The population pyramid is atypical for
Surinam Javanese in general. There is a preponderance of very young children and
old people 15 but young couples are notably absent. We will discuss this conspicuous
feature later.

Table 5. Age composition of the sampled Javanese households {1966)

Age in years 010 11-20 21-30 3140 41-50 51-60 61-70  71-80
Number of persons 52 20 15 21 11 11 i9 2

Rice farming is the most important business and labour requirements for this crop
set the pace for other work. There are two extremely busy periods for the rice during
transplanting and harvest. Between these periods the Javanese work on groundnut
crops. Groundnuts are cropped twice, sometimes thrice a year on the same field. Most
other crops do not require intensive care in short periods and work on them can be
fitted in more easily. Part-time farming is very common amongst the Javanese of
Sidodadi and many of the men have to turn to non-farm work to supplement their

12 The soils on the coastal plains consist mostly of heavy clay, usually interspersed with narrow
sandy ridges.

13 See, for instance, the detailed survey of compound farming in Java by Ocuse & Terra (1937).

i For a sample of 100 Javanese rural households in Surinam, DE Waar MarernT (1963, p. 47)
found an average of 5.84 persons.

15 As has been observed by DE WaaL MALEFRT {1963, p. 46): “No household is complete without
children’ is a frequently heard statement. Children are loved and enjoyed, and wanted by young
couples as well as by elderly people. A large-scale distribution of children is the result. The most
commoen pattern is that a child is given to its grandparents,”
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meagre farm incomes, as can be deduced from table 6.

Table 6, Part-time farming amongst Javanese workers (number of men between 17-55 years)

Total labour force @) 26
Number of (a) with full-time non-farm occupation (b) 11
Number of (a) with part-time non-farm occupation © 10
Full-time farmers (a-b-c) 5

Quite a number of workers had full-time year-round jobs.® This meant that the
farm work had to be done by the other members of the household (women, children)
and in peak periods by paid labour and by the workers themselves when off duty.
Nearly all full-time farmers happened to be old people.

2.3.1 Resource use and production in Javanese rice-farming

In this section the emphasis is on technical conditions. For convenience this is dis-
cussed under the headings land, labour, capital services and rice production.

Land The natural swamps, where rice is grown in Sidodadi, contains little water
during the dry season (February-April). Thereafter they become filled gradually from
direct rainfall and through feeding from creeks, which transect the swamps. Rice
farming is risky under these conditions and its success depends entirely on the even-
ness of the distribution of rainfall within the season. There may be dry spells in the
carly part and flooding later in the rainy season. During dry weather, weeds get an
opportunity to compete with rice and seedlings may also die because of lack of mois-
ture. On the other hand, rice may become submerged during flooding and this also
limits yields. The swamp bottom is uneven so that dryness and looding may therefore
occur in the same area at the same time. At the lower end of the farm plots the swamp
vegetation starts and it is a continuous struggle to keep this part clear of obnoxious

Table 7. Distribution of the net size of the actual and ‘expected’ rice area (in ha) by number of farms

Number of farms
actual area ‘expected’ area
0.00-0.50 6 5
0.51-1,00 21 10
1.01-1.50 5 il
1.51-2,00 3 9
Average area per farm 0.83 ha 1.11 ha

1% All 11 workers in this category held positions in the lower ranks of Government Service (road
labourers, agricultural labourers),
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weeds. In sampling these farms as far as possible only those were included which
usually cropped an area of between 1 and 2 hectares. This estimate was made shortly
before the rains and was based on the farmer’s expectations and checked against infor-
mation on his previous results.

In practice, the area cropped in 1966 was quite different, as can be seen from tabel 7,
in which its distribution is presented. The principle set-back experienced, which limited
the cultivated area was the virtual absence of a Hindustani contract-worker, living
nearby, who usually tilled with his tractor for these farmers. A minor reason was lack
of seedlings, at the time of transplanting, due to drought,

Labour Work in the field is carried out by both men and women, but heavy
manual clearing of the paddy field is done predominantly by men. As in Java, people
practise the system of mutual assistence (gotong rojong) to ease labour requirements
in busy periods. An equal labour effort is worked in return.

The employment of paid labour is well known and this is especially so during the
busy periods before planting, and during planting and harvesting operations. The
hiring of labour for rice occurred on 24 farms (out of 35); on 15 of these farms more
than 109 of the total man-days was worked by paid labour. These farms belonged
either to old people (7) or to people with full-time (6) and part-time (2) non-farm
occupations. On average of all farms, the percentage of paid labour amounted to
13.6% of the total labour time, expressed in man-days (table 8). Both exchange and
paid labourers are drawn exclusively from within the Javanese community.

Table 8. Average number of man-days worked on various operations in rice cropping (SIDODADI,
1966)

R1 R2 R3 R4 RS R Family Paid
total  labour®! labour
Number per farm 31.0 34.5 9.0 50.5 12.5 137.5 119.0 18.5
Number per ha 380 42.0 10.5 61.0 150 166.5 144.0 22.5
1 Including gotong rojong.

For Groups I and II the labour input has generally been noted under the following
headings:

R1: labour used in land preparation, such as weeding and minor clearing.? The
preparation of the small seedbed is also included. In areas with drainage and irri-
gation facilities the maintenance of tertiary canals is also included.

R2: labour used in planting out (or broadcasting), pulling out and including the
transport of seedlings.

R3: labour used after planting and before harvesting (weeding, manuring, pest
control).

17 The use of resources for new clearings has been considered of course under capital formation.
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R4: labour used in harvesting and sheaving.
R5: labour used in threshing, including bagging and storage.

This schedule gave the picture of table 8 for the average use of labour on the rice
farms in Sidodadi. As shown in table 8, land preparation and planting took much of
the total labour. The reasons for the large input on land preparation are the incidence
of weeds and tall grasses and the need to carry out some water control by building
temporary small dikes and watercourses each year. There were no farmers who
practised broadcasting, all rice being sown on small seedbeds, whereafter the seed-
lings are transplanted on the fields, approximately six weeks after germination.

Harvesting also required much labour. This is closely related to the use of the
ani-ani harvesting knife. With this instrument a far greater amount of labour is
required than with the sickle. Its use seems to be connected with the respect paid to
the goddess of rice.2® The threshing of rice is done on ‘threshing-tables’ or by trampling
the paddy under foot.

Capital and variable inputs The value of the stock of capital for rice farming was
quite small. This stock consisted of simple implements, worth f 10 on average and an
unexpensive paddy barn (by no means all farmers had one), not worth more than
f 15 on average.?

However, a considerable stock of capital is represented by the clearing of new
farmland. Our data are rather fragmentary on this point but some information has
been produced by this survey. For instance, in March 1966, 8 informants (23 %) spent
an average of 41 man-days per farm clearing land. On six of these farms an average of
32.5 man-days were spent on clearing during April. For these 8 farms, an average of
66 man-days in all was devoted to clearing on each during these two months. This
high figure indicates that several other household members took part in it too. These
days of clearing are not counted in table 8 and represent an addition to the net value of
the land. Ignoring other than labour costs and rating the opportunity return on labour
at f 2 per man-day, this capital formation amounted to f 132 per enterprise on these
8 farms,2° assuming the opportunity return on labour has been correctly assessed.

The following variable inputs were used:

Seed The paddy seed is usually kept from the previous year’s best-looking rice
plants. The Javanese hold mainly to their own varieties and the best known variety in
Surinam, Skrivimankoti, was hardly observed in the survey. About 909, was planted
with the variety Holland, which has been sclected by the Government Experimental
Station around 1950 and which seems very suitable to either dry or extremely wet

18 Tny a recent study on the rural Javanese in Surinam, VAN WENGEN (1966) observed that, while
elderly Javanese stick to the harvesting knife, the younger generation was gradually turning to the
sickle.

18 f — Surinam guilder, worth about US §$ 0.53,

2 Yt i5 a pity that the national accounts of low-income countries hardly ever consider this type of
investment,
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conditions.

Fertilizers and insecticides Though these items are available in the area, no fer-
tilizers were used during the year of survey. Two farmers applied weedkillers but the
effect was not large and yields proved to be low.

Implements Few implements are used; these are the hoe, a cutlass, a harvesting
knife and a pitchfork,

Tillage charges Mechanical tillage is a capital service, not usually connected with
traditional agriculture, but this does not greatly affect our scheme of stages, as will be
shown later. The significant point is the labour/capital relation, which is high amongst
the farmers under discussion here. In this Javanese community there were, for in-
stance, no farmers with plough and bullocks or with a tractor or a threshing machine
and, as shown earlier, they were completely dependent for them on outside assistance.
Of the 35 farmers, 7 could not obtain (or did not want) this tillage service in 1966 and
many others had their fields tilled either partly or less intensively than is usual in
transitional rice cultivation.

Threshing costs  Apart from human labour, there were no extra cosis, threshing
machines being unknown.

Transport costs Only three farmers incurred these costs, This is connected with
the exclusive subsistence (i.e. self-sufficiency in food) character of rice cultivation
amongst these farmers; very little is sold (see Section 3.4).

Production Paddy yields varied greatly. The average yield was 25.9 bags per hect-
are or around 1850 kg per hectare. But this average contains large variations as shown
in table 9. The distribution seems rather uneven and there are conspicuous extremes.
Though this unevenness may be due to the small sample, the more plausible answer
seems to lie in losses from the following types of damage. Low and very low yields
{below 1400 kg per hectare) on 9 farms was caused by flooding, the incidence of rats
or jassids.?t Interviews with local farmers showed that these were recurrent set-backs.

To obtain a closer view of paddy production, the relationship between production
in bags of paddy and either area cultivated or man-days worked is shown in figures 3
and 4. Though there seems to be a relationship between cultivated area and produc-
tion, fluctuations in yield per hectare can be quite large as the scatter diagram in-
dicates. This is even truer of labour. An output of 20 bags of paddy may require from

Table 9. Frequency distribution of paddy yield per hectare (in kg) by number of farms

350- 700- 1050- 1400~ 1750- 2100- 2450 2800~ 3150-
700 1050 1400 1750 2100 2450 2800 3150 3500

Number of farms 1 7 1 2 9 6 4 3 2

# The damage on 4 of these 9 farms was cansed by water, on another 4 by water and rats together,
on 1 by water and jassids. Another 5 farmers whose yields varied between 1400 and 2100 kg per ha
merely complained about losses due to rats.
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about 90 to 200 man-days.

The finding of such a large range does not seem to be attributable to the method of
measuring labour or to the actual measurement itself. The weak relation between
labour input and paddy output certainly tailies with the natural conditions under
which rice is cultivated in Sidodadi. As presented in figure 4, farmers who employed
paid labour (i.e. those with more than 109 of the total labour input from hired
workers) were no more efficient than those who used family labour. Reasonably high
returns were obtained by a few informants, whose farms happened to have level plots.
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2.3.2 A cost-accounting analysis of the Javanese rice-farms

To achieve some consistency and to allow comparison with other countries (if
required), I used the cost concepts, developed in Indian Farm Management Studies,
which seem to have found also a wider application outside India.?? These concepts
can be summarized as follows:
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Cost A: This item covers expenditure incurred in cash and kind: seed, ploughing
charges, threshing and tranmsport costs, fertilizers, pesticides, implement charges,
miscellaneous charges, land rent, water taxes and paid labour costs,

Cost B: Cost A + interest on owned fixed capital (imputed).

Cost C: Cost B - the imputed cost of family labour.®

Since these farmers do not own the land they cultivate, output {(O) minus cost A
clearly gives the ‘farm business income’ or the income accruing to the farmer’s own
capital, labour and management. Family labour income is equal to O-B and farm
profit is defined as O-C.

The pricing of relevant inputs and outputs is a knotty problem in traditional
agriculture, as came out, for instance, in a seminar of the Indian Society of Agricul-
tural Economics (1961).

Though the concept of opportunity cost is generally acceptable, it may be difficult
to estimate in the evaluation of family labour. Table 10 presents a general pic-
ture of the average cost (per farm, per hectare) on the sampled farms. Most items are
self-evident and a few remarks should suffice.

Table 10. Cost-accounting analysis according to Concepts A, B and C on Javanese rice farms (1966}

Cost per Cost per Cost A Cost B Cost C

farm in f hainf % % %

Hired labour 39.97 48.44 51.0 50.2 12.6
Sieed 6.73 8.16 8.6 8.5 21
Fertilizer, pesticides 0.32 0.39 0.4 0.4 0.1
Implement charges 0.68 0.83 0.8 0.9 0.2
Tillage charges 28.17 34.14 36.0 35.4 89
Transport charges 0.49 0.39 0.6 0.6 0.1
Miscellaneous charges 0.36 0.43 0.5 04 0.1
ILand rents 1.66 2.00 2.1 21 0.5
Total cost A 78.38 94.98 100.0

Interest on owned capital 1.20 1.45 1.5 04
Total cost B 79.58 96.43 100.0

Cost of family labour 238.00 288.00 75.0
Total cost C 317.58 384.43 100.0

2 See, for instance: Econ. Bull. Asia and the Far East, United Nations, 15 (1964).
2 In this particular case we did not use the gross-margin method, because we are less interested in
the planning of a farm than in comparing several systems of rice farming with varying cost structures,
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Tillage charges Charges were f 2.50 per square chain for complete land prepa-
ration (harrowing twice). Of the 28 farmers who had their land tiiled, costs amounted
to f42.50 per hectare. At f2.50 per square chain this would have cost £ 62.50, so that
these fields could only have been partly tilled.

Land rents Tn village settlements such as Sidodadi, farmers pay f 2 per hectare
per year.

Interest on fixed capital The only item was the paddy barn, whose average value
was f 15. Average rates of interest amount to 8% per year in Surinam.

Cost of family labour Daily wages to agricultural labourers within this Javanese
community varied between f 1.75 and f 3, average f 2.13, for the 1966 rice season.
This is low compared with Government daily wages in comparable unskilled jobs
(about f2.50) and with similar daily wages amongst Hindustani rice-farmers (about
f3). On Javanese farms I have arbitrarily fixed family labour at /2 per day.

It should be noted that there is little difference between Costs A and B; hired labour
forms much of these costs (nearly half)and ploughing (a third). On the basis of Concept
C a major portion falls to family labour. This raises the question whether the eva-
luation of family labour, as attempted above, is realistic. This point will be discussed
further in the following section. The average output was 25.9 bags of paddy per
hectare, valued at f270.95 per ha or at f 224.89 per farm. Table 11 brings together
output and cost.

Table 11, Average farm-business income, family labour income and farm profits on Javanese rice
holdings

Income per Income per  Number of farms
farm in f hain f with losses
Farm business income (0-A) 146.51 175.97 1
Family Iabour income (0-B) 145.31 174.52 28
Farm profit (0-C) -92.69 -113.48

Using Concept A, only 1 farm incurred a loss but using Concept C this number was
large. Only 7 farms showed a profit, assuming that the evaluation of the various cost
iterns is realistic. On gross output, the farm business income represented 63 % of total
output. Actual remuneration of family labour, shown in table 11, amounted to f1.22
per man-day on average.
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