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ABSTRACT

This thesis analyses the efficacy of DNOCS irrigation schemes
against problems of drought in the sertZo, the interior of Horth~Bast
Brazil. Chapter I traces the history of drought effects in the region
and describes the institutional framework set up in response.

Chapter II distinguishes conceptually between the purely climatic
aspect of drought phenomena and what I term the 'socio-economic' problem
of drought. I argue that the so-called 'drought problem' of the North~iZast
is not only, nor even principally, a climatic problem, The human tragedy
of the drought is a direct product of the way in which the rural structure
of the sertioc places particular groups of rursl producers, notably
sharecroppers and smallholders, at the economic margin, vulnerable to even
the slightest variation in the rainfall cycle.

Subsequent chapters examine the effectiveness of current irrigation
strategy in solving problems of rural poverty, unemployment and rural-urban
migration traditionally associated with the drought.' Chapter IiI looks at
the history of irrigaﬁion iﬁ thé region and lays out in detail the goals
vhich irrigation planners (DNOCS and GEIDA) have established; that is,

(l) to create rural employment and tie people to the land, stabilizing the
population and lessening rural-urban migration, (2) to increase rural
incomes, and (3) to increase agricultural production of high-value crops
which would generate increased incomes and justify the heavy capital
expenditure into irrigation.

The evidence from three case-studies of DNOCS projects suggests that
these goals are not being met. Chapter IV shows that irrigation is
capital-intensive and creates few permanent jobs. Recruits to schemes

come overwhelmingly from the humid valleys and have rarely been forced
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off their land, either onto emergency work fronts or to the towns, becausze
of drought. DPoorer farmers from the less protected and drier caatinga
away from the valleys, those most vulnerable, do not benefit from
irrigation. Moreover, the implementation of schemes in densely populated
valleys has resulted in the dislocation of from three to six times the
number of families absorbed by the projects. As DNOCS has no relocation
policy for the dispossessed, more unemployment thﬁn jobs is created and
the rural-urban drift is accentuated.

In Chapter V it emerges that only 5% of irrigation farmers enjoy
the high incomes predicted for them. IMost are in debt to DNOCS. The
major reasons for this highly skewed income distribution are examined.
Chapter VI shcws that DHOCS has been largely unsuccessful in producing
and marketing high—&alue fruits and vegetables but relies on commercializing
crops which are already traditional to the sertdo, thus severely limiting
the income-earning capacity of projects. Relations between the DNOCS
administration and irriéation farmers are examined and the agency's
policy of ‘'cooperativism' is.considered.

The final chapter concludes that current irrigation policy is at
best marginally positive and at worst marginally negative in relation
to the problem of drought as defined earlier on., In order for anti-drought
strategy to be effective it must be aimed specifically at the weakest
and most vulnerable groups, and not benefit the already privileged.
Modifications to existing irrigation techniques, as well as anti-drought

policies not based on irrigation, are suggested.
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CHAPTER I

DROUGHT IN THi NORTH-BAST ~ A GENFRAL PICTURE

Drought in North-East Brazil has éiven rigse to widespread human
suffering for at least two hundred years, but only during this century
has the Brazilien government tried to tackle the’problem. Drought
effects are manifested in the form of widespread rural unemployment,
poverty, starvation and subsequent migration from affected areas. Such
characteristics, while to some extent a permanent feature of rural
society in the sertZo, the interior of the North-East, beccme seriously
accentuated during prolonged periods of scarce rainfall. Such periods
are inevitably labelled 'droughts' and occur in their most extreme form
about once every century, the last being in 1877 - 79. Milder, more
recurrent periods of sparse rainfall take place every 10 - 12 years,
1970 being the last example., The present thesis attempts to analyse the
efficacy of irrigation schemes, the latest govermment strategy designed to
cope with the ‘drought problem',

The government agency résponsible for fighting the drought, the

Departzmento Xacional de Obras Contra as SScas (DHOCS) experimented with

irrigation in a very smail way as far back as the 1930's, but until
recently no systematic attempt had been made to expand it as a development
strategy capable of tackling the drought problems on a broad scale.

Rather, as will be shown in grezter detzil below, efforts were ccncentrated
on building reservoirs (agudes), boring wells and constructing roads,

The first broad study of the‘potential advantages of irrigation in the

North~East was produced in 1968 by the newly created Grupo Executivo de

Irrizagdo para o Desenvolvimento igricola (GEIDA), in conjunction with en

Israeli firm of consultants (Tahal),



Out of this preliminary analysis GLIDA published the Progsrama

Plurianucl de Irriaagéo (PPI) in 1971, which laid out comprehensive

plans for irrigation in the North-East as part of a national strategy.l/
It also forms part of the government's overall development plan for the
country under the Plan for National Integration (PIN), brought to the
statute books in 1970, Within the terms of the PPI, DNOCS was entrusted
with the responsibility for irrigation projects falling within a large
part of the "drought polygon', the semi-arid region which covers almost
one million square kilometres from the state of Piauf in the north to
Minas Gerais in the South, and which has a rural population of some 18
million. The Superintendencia do Vale do 530 Francisco (SUVALE), recently

renamed as the Companhia de Desenvolvimento do Vale do S3o Francisco

(CCDEVASF), was charged with developing irrigation along the valley of.
the river SZo Fransisco, the largest in the North-East.

Limitations imposed by the time and the resources available
necessitated some narr&ging down of the area for study, and it was
therefore decided to concentrate on the DNOCS irrigation programme. This
was mainly because DNOCS, with 12 projects in operation, has been rather
quicker off the mark in implementing schemes than CODEVASF which has only
two projects functioning; It was thus concluded that the greater volume
of experieﬁce and information regarding DNOCS irrigation would offer a
more realistic basis from which to draw conclusions concerning the efficacy
of irrigation strategy.

DROCS has three basic objectives behind its irrigation programme:

(1) to stabilize the rural population by providing employment to families

Yy GEIDA, P]):o,fzrema Plurianual de Irrigacio (PPI), MINTER, Brasilia, 1971
(10 vols).
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which would otherwise be forced to migrate because of drought, (2)

to increase family incomes thus attacking the problem of rural poverty,

and (3) to increase food supplies for the North-Eastern market.g/

Using general documentary information as well as primary data collected from
three case studies of DNOCS projects, I intend in this thesis to examine
whether or not these objectives are being met anq whether the 'drought
problem' is being effectively tackled. Having placed the aims of my study
within a very general historical and institutional context, it is worthwhile
examining in greater detail the record of drought effects in North-East
Brazil and of the officicl attempts to deal with them.

Droughts had been recorded in the sertdo as early as the sixteenth
century. Father Ferndo Cardim first documented their effects in 1583 when
he described how the indigenous tribes migrated to the coast when rainfall
was scarce. He estimated that during the 1587 drought, for example,

5,000 Cariris and Tabajaras fled the interior.é/ However, the human

impact of the drought was minimised by the fact that, until the late
eighteenth and early nineteenth centuries, the sertzo held little attraction
for the Portuguese colonizers. Its harsh climate and relatively infertile
soils when compared with the rich land along the humid Atlantic coastline,
as vell as resistance frém the indians, discouraged early penetration

and settlement, The Lutch appear to have made some journeys into the
interior during the mid~seventeenth century, notably along the valleys

of the rivers Acaral and Jaguaribe.é/ However, they did not venture too

2/ Ibid., Vol. 1, pp. 10 - 18 and, Evandro de Souza Lima, A IrrigacZo no
Xordeste, SUDENE, Fortaleza, 1973.

é/ Joaguim Alves, Historia das Sécas, Instituto do Ceard, Fortaleza, 1953,
p. 20,

4/ Ibid., p. 25.
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far into the sertac but were content, as one observer put it, "to stay
on the coast, barely penetrating a few leagues."z/

The drive to settle the interior and establish cattle estates or
fazendas received its main push during the late seventeenth century
" after the Dutch had been expelled. Land grants were made by the
Portuguese Crown to colonizers who travelled inland and subdued the
indians., Several of the early explorers came from the south of Brazil

in order to make their fortunes in the North-East; early bandeirantes

such as Domingos de Freitas de Azevedo who penetrated the SZo Francisco
Valley, and Domingos Jorge Velho, HMatias Cardoso de Almeida and Morais
Navarro who conquered the indians along the rivers Aqﬁ and Jaguaribe,
The main valleys taken over, other areas of the interior were quickly
gained by the end of the eighteenth century;é/ 'Even by the early 1800's
cattle fazendas had become well established in many parts of the sertio
some, in Pernambuco for example, branding up to 500 head per year.l/

During the early colonial period, then, individual families came to
acquire estates which often covered enormous areas, up to hundreds or
even thousands of square miles.§/ This division of land into large,
private properties in rural areas was to play a major role in determining
the concentration of economic and political power into the hands of

latifundistas and, as we shall see, had important repercussions on the

nature and efficacy of future drought relief measures,

2/ Lufs da Camara Cascudo, Geografia do Brasil Holandes, José Olympio,
R.J., 1956, p. 182,

é/ Capistrano de Abreu, Capitulos de Eistoria Colonial (1500 ~ 1800),
R-J; pp; 187, 216—7. .

1/ Alves, op cit., p. 32.

8/ Antonil, cited by E. Silva Bruno, Historia do Brasil, Vol. VIT,
Cultrix, SZo Paulo, 1967, pp. 84 - 5.
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These estates, which supplied the more densely populated,

sugar producing coastal zone, the zona da mata, supported very few

pecple themselves, The landowner needed only a small number of vaqueiros
and moradores to look after his cattle. By the end of the ecighteenth
century the sertao population consisted of landowners, the indians and

a few mestizo labourers. The indigenous tribes often raided the estates
when drought drove away the game. They were also defending their major
sources of fish and game, the fertile river valleys and more humid
uplands (serras), which were the first areas to be colonized in the
interior.

During the colonial period, the human impact of the drought was
reduced by the fact that the population at risk was rather small, It
has been estimated that the sertao had a population of 726,000 in 1800,
although clearly such evidence must be treated with caution.g/

In addition, cattle estates were relatively well protected from the
drought by virtue of being situated on river margins which provided
pasture during the dry season, ‘Many landowners also moved their cattle
to graze in the cooler and more humid serras such as Baturité,

Iviapaba and Araripe. MNevertheless, the primitive methods used by the
colonizers, as well as the lack of concern for providiné an adequate
system of food supply and storage for what population there was, led to
the death of many cattle and reports of gquite severe human suffering.
One contemporary observer noted that in 1792 the drought in Ceara,
killed “thousands",lg/ while another reported a death toll of 30,000

during the drought of 1825.12/ The scarcity of food supplies resulted in

2/ Spix and Martinius, cited by Alves, op cit., p. 92.
'lQ/Ibid., pp‘ 102 - 3.

;;/ George Gardner, Travels in the Interior of Brazil, 1836 - 41, London,
1846, p. 157.
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manioc flour being sold at ten times its normal price during the
drought.lg/

‘Up to the mid-nineteenth century the North~East had seen a dozen
serious droughts, but iﬁ was the human calamity of 1877 = 79 which
eventually led to government action being taken for the first time,
although somewhat belatedly. A combination of hunger and disease
resulting from migration and the herding together of refugees (known as

retirantes or flagelados) into camps is reputed to have claimed

500,000 lives during this period.lé/ This was far more serious than

any drought which had beer. experienced before, and was due chiefly to
the fact that, from the mid-nineteenth century the population at risk
had increased considerably. Until then the drought impéct had been
limited because the cattle economy of the sertZo had absorbed very little
labour. However, this picture was radically changed from 1850 onwards.
Aided by a total absence of droughts from 1845 - 76, a drought-resisting
type of arboreal cotton (Qggé) was introduced into the interior. Cotton,
of course, required much more labour than cattle raising and, stimulated
by the cotton shortage resulting from the American Civil War, the crop
prospered and attracted large numbers of rural labourers from the
neighbouring agreste region. A mixed cattle and cotton economy was thus
set up which complemented each other rather well., Amongst other
advantages, cotton seed cake provided fodder for cattle., A cotton boom
took place in which other crops were sacrificed and rapid profits

were made. Exports of cotton from Ceara increased sharply from 165,265

12/ Henry Koster, Travels in Brazil, London, 1816, p. 123,

13/ Rudolpho Theophilo, Historia da Séca no. Ceari, 1877 ~ 80,
Imprensa Ingleza, R.J., 1922,
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kilos in 1845 to 7,906,944 kilos iﬁ 1871.15/

In order to feed themselves, the rural work-force cultivated
subsistence crops (maize, beans and manioc) in conjunction with, and
frequently on a similar sharecropping basis to, arrangements regarding
cotton, However, although adequate in years of normal rainfall, during
a drought subsistence crops failed, removing the only source of food
for the labouring population., The economic situation was worsened by
the drop in cotton prices after 1871, decreasing both profits and
wages.lz/ The crop failure caused by the 1877 - 79 drought combined
with a precarious economic situation so that, unable even to feed
themselveé, huge numbers of rural inhabitants were forced to migrate in
search of reliel elsewhere., Landowners were either unwilling or unable
to shoulder the economic burden of supporting their employees during
this difficult period.lé/

For the first time, then, a drought was documented in graphic detail
and the vulnerability of the low income rural mass bécame tragically
apparent. As the winter rains failed to arrive and their stocks of
food dwindled rapidly, the rural workers of the sertdo and their families
started migrating to the humid serras, to the rubber boom in the Amazon
and to the towns., The population of Ceara's state capital, Fortaleza,
was swollen from its normal 40,000 in 1877 to 160,000 in 1879 by
incoming flagelados., The poor conditions which awaited them and their
herding togethér into camps which, by 1915, had become known as

"concentration camps", caused 60,000 deaths from disease (cholera and

14/ 1p34., p. 23.
15/ 1pig., p. 28.

lé/ Celso Furtado, Diagnosis of the Brazilian Crisis, University of
California Press, Berkely and L.A., 1965,
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smallpox) and hunger in this city alone.lZ/

Crimes were committed both by starving refugees struggling to
survive and by citizens undertaking reprisals against the unwelcome
newcomers., The latter's crimes, Theophilo notes, "often went unpunished
because the retirante was considered a leprous dog who was going to
stain the land".lg/ Retirantes flocked té the city, only to be sadly
disillusioned with the lack of provision made by the government for
their care. Theophilo observed.

"The sad procession paraded along the streets
of tre capital at all hours ... Real animated
skeletons, with skin blackened by the dust

from the roads and stuck to their bones,
held out their hands begging from everyone

they met." 19/

However, although for the first time, in 1877, a drought had come
to be considered officially as a national disaster, relief was not
plentiful and came in the form of short-term food supplies, its
effectiveness reduced further still by corruption amongst officials
in charge of distributing aid to refugees.gg/ Theophilo complained
bitterly about the lack of government relief, not just during the 1877
drought, but during those of 1900 and 1915 also. A large proportion
of what official aid was‘forthcoming seems to have been spent on
subsidizing emigrants' sea passages rather than on helping those who
had no option but to stay.gl/

During the three decades following the 1877 drought the government

ll/ R. Theophilo, op cit., p. 417 and, A Secca de 1915, Imprensa
Ingleza, R.J., 1922, p. 34, -

18/ Theophilo, Historia da Séca no Cears, p. 108,

19/ 1pia., p. 109.
29 1via., pp. 141, 238 = 40.

21/ R, Theophilo, A Secca de 1915, pp. 14 - 15,
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made a slovw start at devising projects which, it hoped, would lessen the
drought impact. In December, 1877 a National Commission of Lnquiry

was set up which recommended the construction 6f reservoirs (agudes),
the improvement of communications by building railways, roads and
improving the harbours, as well as better water control to be achieved
through digging wells and the building of a canal to link the rivers
Jaguaribe and S5&o Francisco., For a variety of reasons, however,
including technical difficulties, poor administration, lack of funds and
sheer lack of govermment interest, most of these proposals did not get
beyond the planning stage.

One project which was completed was the Agude Cedro (later renamed
QEiiééé)v constructed by the French engineer Jules Revy between 1884 -~
1906. It was, however, criticized at the time by President-elect
Afonso Pena as "pretty but useless."gz/ Despite this observation,
reservoir~building or agudagem was to set the pattern for drought relief
works over the next sixty years; stored water which benefitted large
landowners and protected their cattle by providing pasture and watering
facilities but which, although affording some érotection to a handful
of adjacent smallholders, left most of the low income agricultural
population untouched., Three technical missions were also established
from 1904 - 6 to deal with public works in Ceard and Rio Grande do Norte,
but achieved very little.gé/

Increasing dissatisfaction with the lack of action taken against the

drought and with the limited success of what measures had been implemented

22/ J. Alves, op cit., p. 137,

23/ DNOCS, Polfgzono das Secas, Fortaleza, 1968.
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led to the creation of the Superintendencia dos Bstudos e Obras Contra os

Efeitos da Séca in 1906, renamed two years later as the Inspectoria de

Obras Contra as Sécas (IOCS) and zgain as the Inspectoria Federal dec

Obras Contra as Sécas (IFOCS) in 1918, with its headquarters in Rio de

Janeiro, Dominated by natural scientists and civil engineers, IFOCS
believed that the most effective way of fighting the drought was to buvild
dams in river valleys and accumulate water in agudes. This was its
major emphasis but, apart from reservoir-building, IFOCS also started to
bore wells, to give subsidies to private landowners for building their
own small reservoirs, to set up meteorological stations, carry out
geological surveys and build roads. Highway construction was seen then,
as it still is tcday, not only as a means ot employing labour, but also
as a way of improving communications in order to facilitate the rapid
evacuation of the drought—affected'population and the faster shipment

of relief supplies.

Several factors have influenced the flow of federal funds to finance
drought relief works in the North-~East. Of primary importance has been
the advent of a drought itself, when public alarm is at its peak and
the urgency of the need §s brought home more vividly., During the
aftermath of a drought there has inevitably been a tailing-off period
when both interest and funds seem to decrease., The flow of funds to
IFOCS was not only influenced by the immediacy of the drought but by
the general economic situation and by how much influence North-Eastern
politicians had at federal level, Consequently, there were enormous
fluctuations in the flow of'federal money. Under the administration of
Epitacio Pessoa, a native of Narth-Eastern state of Paraiba, the amount

of drought relief rose from four million milreis in 1916 - 19 to 142
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milreis in 1921 = 22, financed by borrowing from national banks and
from abrcad (including 75 million U.S. dollars raised in New York).
American and British engineers were brought in and many new projects
were started.gﬁ/ These included, as one contemporary English obsexrver
noted, the building of 1,400 kilometres of roads, 196 public and
private reservoirs, numerous wells and 500 kilometres of railway.gé/
However, many of these projects received setbacks during the subseguent
government of the mineiro¥ Nilo Bernardes at a time of financial crisis.
The serious drought of 1930 - 32 stimulated relief work and, with
paraibano José Américo de Almeida as his Minister of Public VWorks,
President Getulio Vargas increased spending on the North-East to 10% of
federal revenue in 1932, In 1934 under the new Constitution 4%‘of
total tax revenuve was set aside for drought relief.gé/ After the 1945

drovght IFOCS was given its present name, the Departamento Nacional de

Obras Contra as Sécas (DNOCS) and its headquarters was transferred from

Rio to Fortaleza. The onset of a drought, however, still meant that
short term, emergency relief had fo be supplied in order to avoid mass
starvation. In the 1932 crisis, for example, IFOCS employed 220,000
flagelados building reservoirs and roads.gZ/ Acudagem continued to be
the main longer-term anti-drought strategy, so that the volume of water

stored in publically owned reservoirs rose from 2,9 billion cubic metres

24/ A.0, Hirschman, Journeys Towards Progress, 20th Century Fund,
N¥ew York, 1963, pp. 18 et seq.

gﬁ/ Arno S. Pearse, Brazilian Cotton, Manchester, 1923, Ch., III:
"Brazilian Public %Works', pp. 58 - 9.

zé/ Hirschman, op cit., p. 21.

21/ Luis Carlos Pinheiro, "lotas Sobre as Sécas", Boletim do DNOCS,
20 (6), Yov. 1959, p. 87.

¥ g native of the state of lMinas Gerais, which is outside the drought-
affected zone.
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in 1955 to 7.8 billion in l960,2§/ reaching the figure of 11.4 billion
Q
cubic metres(in 253 reservoirs) by 1972.22/ In 1945 the Companhisa

lidroeléctrica do Vale do S50 Francisco (CHESF)_was set up to develop

hydroelectric resources along the river 330 Francisco., Three years

later the CommissZo do Vale do Szo Francisco was established to expand.

the economic and social infrastructure of the valley.

During the 1950's it became increasingly clear that DNOCS's policies
were doing very little to provide long term protection for the mass of
the rural population in the North-Eastern interior. As the above figures
show, however, the agency was not to be discouraged from its reservoir-
builéing strategy. Nevertheless, the fact that it was necessary to
provide relief for 60,000 flagelados during the 1951 drought underlined

the need for new thinking and for broader socic—economic policies which

would have a wider impact than mere agude-building, As a first step

the Banco do Nordeste do Brasil (BNB) was set up in 1952 with funds set
aside by the 1946 Constitution. The BNB was, however, a commercial
bank rather than a development baﬁk and gave credit to farmers and
industrialists on that basis, Nevertheless, its research division
(ETENE) examined social and economic problems of the region and set a
precedent in this respec%. Preoccupation with examining regional
problems in depth also led to the formation of a special study group,

the Grupo de Trabalho para o Desenvolvimento do Nordeste (GTDN) in 1956,

It was the calamitous 1958 drought which finally discredited the

polftica hidridulica of DNOCS and set in motion a series of events which

2§/ Luis Carlos Pinheiro, "Agudagem Publica", Boletim do DHOCS, 20 (6),
Nov. 1959.

22/ DNOCS, Acudes Publicos no Kordeste, Fortaleza, 1972,
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eventually resulted in the realigmment of long-term drought relief
strategy away from reservoir construction and towards irrigation.
When the drought struck the North-East had accumulated 6,7 billion cubic
metres of water in over 200 public agudes not counting the thousands
of small, private reservoirs belonging to landowners. The region had
three times the average national road milage, commercial credit was
available to support private investment and the electricity-generating
capacity had doubled upon completion of the Paulo Affonso Falls in 1956.
Kevertheless, none of these infrastructural improvements prevented
the number of refugees employed on work fronts from reaching 536,000 or
13% of the total North-Eastern population in 1958. At the height of the
drought the tatal number of people affected zeached 2% million,
including dependents, or 21% of the 'drought polygon' population.ég/
Thousands of retirantes were forced to leave the region in search of tem~
porary employment in the Centre~-South and coastal towns of the North-East., -
Profits were made by exploiting their hardship to provide cheap labour
for the construction of Brasilia, The unfortunate emigrants or candangos,
as they became known, were taken in droves on open trucks, the infamous

pau de araras, often to be abandoned on the roadside by drivers

'anxious to avoid discovegy by the police.él/

Due to the severity of the drought, DHOCS was granted a record amount
of funds by Congress for relief work, to be used principally on work
fronts building dams and roads. Money was also provided to assist private
landowners to build their own reservoirs, as well as for using stored

water capacity to improve domestic supplies and electricity generation,

29/ Raul Barbosa, A Séca de 1958, BNB (ETENE), Fortaleza, 1958, p. 5, and
Pinheiro, "liotas Sobre as Secas'", p. 125.

3 1pia., p. 1%0.
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President Kubitschek ordered construction to be resumed on the

enormous Orés dam in Ceara which had been started under Epitacio Pessoa,
Its four billion cubic metres would, at a stroké, double the amount of
stored water in the Korth-East forming a virtual inland sea and having
the capacity to irrigate 100,000 hectares.

However, although to all intents and purposes DNOCS was riding on
the crest of a wave, it soon became discredited by tales of bribery and
corruption in the administration of relief funds, as well as by its
dubious unofficial role in the 1958 state governatorial elections,

DNOCS became closely éssociated with what were known as the "drought

industrialists", the industriais da séca, a term used to describe anyone

who exploited the drought situation for his own profit, These included
simple thieves of relief shipmeﬂts, corrupt officials in charge of
public works and those in search of quick profits caused by the food
shortages. At higher levels political pressures and connections were
often used to influence DNOCS officials in the siting of roads and dams.ég/
Landowners bundled their labourers off to a work front wheh the drought
struck so that the government and not they should support them during the
unproductive period, This tactic also had the advantage of keeping cheap
labour in the‘area, minimising the risk that workers would emigrate
permenently, Federal deputies used their influence to secure relief
funds for their electoral zone, insuring their clients' votes for the

future.éé/ It was not uncommon, either, for relief to be administered on

an individual basis, receipt or non-receipt depending upon the recipient's

32/ girschman, o cit., p. T0.

éé/ Antonio Callado, As Industrias da Séca e os'Galileus' de Pernambuco,
Civilizag8o Brasileira, R.J., 1960, p. 29.
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past voting habits. One critic cbndemned DNOCS as "serving the politics
of the North-East and not the North-East itself., Its function is to
serve the important families of the region."éﬂ/

DNOCS's poor reputation was mede worse by its role in the 1958
October elections in which several important state governorships were
disputed. The ruling groups tried, although unsuccessfully as it turned
out, to use the power that DNOCS held to influence voting through the
selective distribution of relief to those who promised to vote for PSD and
PTB candidates. In addition, it was alleged that DNOC3 employees were
used to frighten voters, DHOCS trucks were used to transport voters in
project areas, election officials were bought and votes were purchased.éi/

By the late 1950's DNOCS was totally discredited, its association

with the industriass da séca and electoral corruption known, and its

agudagem philosophy demonstrably a failure. In retrospect it is
surprising in somé ways that irrigation as an anti-drought tactic was

not more widely adopted earlier on., As early as 19Bi DEOCS had been
legally entitled to expropriate lands downstream from dams for irrigation
projects, although it does not seem that these powers were ever used.éé/

It had, in fact, been realized very early on, in the days when the first
anti-drought measures were being planned, that reservoir~building would
have to be supplemented by irrigation if the benefits of water storage were
to be more widely spread. In the 1890's engineers were ignoring the

advice of irrigation experts in the North—East.él/ Arrojado Lisboa,

34 10i4., p. 12

22/ AF. Nonfenegro, "Tentativa de Interpretacao da Eleicoes de 1958 no
Ceara", Revista Brasileira de #studos Politicos, April, 1966, pp. 43 - 6.

Z .
Zé/ Article 19 of the Inspectoria Statute of Feb. 20th, 1931, cited by
Hirschman, op cit., p. 76.

21/ Alves, op cit., pp. 137 = 8,
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director of JIFOCS from 1909 -~ 12, stressed the need for irrigation,

as did José Auvgusto Trinidade, first director of IFOCS's research and
extension division.2§/ Even in 1937 a report commissioned by IFOCS
stressed most emphatically the need to utilize stored water for
irrigation, "Irrigation will solve the problem ... Only in this way will
it be possible to keep the sertanejo in the sertéo."ég/ In 1950 the

then director of DEOCS, Vinicius Berredo, restated the need for carefully
controlled irrigation projects on the expropriated lands of the hydraulic
basins of existing reservoirs.ég/ By this time, however, the only land
irrigated under the initiative of DNOCS was a few hundred hectares on
five or six projects, the land in which belonged to private owners,

and which dated from the 1930'3.41/

DHOCS was reluctant to expropriate lands for two basic reasons,
Firstly, the organization was dominated by civil engineers who measured
their success by additions to the amount of water stored in agudes made
during their term of office. In the second place, the DNOCS bureaucracy
had developed close links withvlocal power holders and were careful not
to antagonize any more large landovners than necessary, This was
expecially so since many large property owners had seen their lands covered

by public reservoirs already. Official publications today, however, lay

38/ Hirschman, op cit., p. 43

22/ Evaristo LeitFo, O Problema Social e Econdmico das Obras Contra a Séca,
IFOCS, ReJes 1937, pp. 38 = 41,

&Q/ J. Guimaraes Dugue, Solo e Agua no Poliegono das Secas, DNOCS, Fortaleza,
1953’ pp. 181 - 2.

él/ These projects were Lima Campos, General Sampaio, Aires de Souza, S&o
Gongalo, Condado, Piranhas, Itans.
Paulo de Brito Guerra, "Bvoluczo e Problemas da Irrigacao no Nordeste",
Boletim do Dr0CS, 28 (2), July = Dec., 1970.




most of the blame for the slow progress with irrigation on the
"unreceptive' attitudes of landowners rather than on DNOC's reluctance
to compromise itself politically.ég/

The period immediately following the 1958 drought was, then, one of
crisis caused both by the size of the human catastrophe, as well as by
the political controversies surrounding DKOCS, In this atmosphere, a
group of economists at the National Development Bank (BNDE) had, at the
request of President Kubitschek, prepared an economic analysis of the
North-East's problems. Under the leadership of Celso Furtado, the
'Furtado Report', as it became known, recommended a comprehensive
development programme designed to redress the severe economic imbalance
between the North-East and Centre-Soufh, based on three strategies: the
use of reservoir water for irrigation schemes, organized colonization
of wetter areas such as Maranh3o and more efficient use of the sugar-cane
lands along the coast.éé/

The failure of existing organizations to cope with the North-East's
problems, together with the ﬁewlideas put forward by Furtado's report in
this crisis atmosphere, led President Kubitschek to set up a new body,

the Superintendencia do Desenvolvimento do Nordeste (SUDENE) in the

following year, SUDENE was given unprecedented powers to coordinate
the activities of existing agencies in the region such as DNOCS, CVSF and
the BNB as well as formulate policies of its own.
In order that SUDENE should have control over DNOCS's activities
the latter agency had to bé transferred from the Ministry of Building

and Public Works to join SUDERE in the HMinistry of the Interior., This was

l‘&

Ibid., pp. 6 - 7.
"The population did not a531mllate irrigation, they didn't understand
it ... it progressed very slowly,"

Hirschman, op cit., pp. 72 = 8.
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in line with the changed emphasis away from pure dam and road building
to a broader irrigation programme, DKOCS strongly opposed this move,
to the extent of engaging in the attempted character assasination of
SUDENE's director, Celso Furtado, with accusations that he was a
Communist. However, with the support of the nine North-Eastern state
governors on SUDENE's board of directors, the measure was passed.éﬁ/

It was really the formation of SUDENE with its stated emphasis
away from reservoir construction in favour of irrigation which therefore
forced DNOCS to seriously start considering the latter as an anti~-drought
strategy. Rheto:ic would no longer be enoughj practical results were
expected. DNOCS had eventually come around to admitting the "limited
effects of large-scale agudagem as a source of employment for the
population of the semi-arid zone."éi/ However, official publications
of the period take pains to express DNOCS's considerable apprehension
over irrigation as involving "unique and complex problems."ﬂé/
Nevertheless, the point was re—emphasized'in SUDENE's regional development
plans so that there was reaily no getting away from the fact that, for the
forseeable future at least, irrigation as an official strategy was here
to stay.ﬂl/

In fact it was SUDENE and not DNOCS which took the initiative in

starting serious study of irrigation potential, In conjunction with a

AA/ Ibid., pp. 82 -~ 3., MaranhZo had just been included for planning
purposes into the North-East, increasing the number of states from
eight to nine. The governors' support for SUDENE was no doubt
strengthened by DIOCS's abortive attempts in 1958 to influence voting
against them.

45/ DNOCS, 1° Plano de Obras e Bstudos, 1965 ~ 68, Fortaleza, 1965, p. 26.

48/ DNOCS, Obras e Programas, Eio de Janeiro, 1960,

41 SUDENE, IV Plano birector, 1969 — 73, Recife, 1968, pp. 281 - 90.




French missionﬁﬁ/ SUDINE carried out a detailed study of the Jaguaribe
Valley between 1962 - 65, the second largest of the region and with a
huge volume of water stored in reservoirs from the agudagem period,
The research team recommended the establishment of irrigation projects on
the basis of already existing reservoirs.ég/ This led in 1968 to the
start of work on the first publicly owned irrigation scheme in the
North-Fast, the Morada lova project, fed by the Banbuifi reservoir. It
will be examined in greater detail below as one of my case studies.,
During the same period, in 1967, the CVSF was renamed the

Superintendencia do Vale do S$30 Francisco (SUVALE) and alloted 1% of federal

tax revenues per annum., However, most of its activities were devoted
towards improving access rocads and minor port facilities as well as
medical and vetinary services., Like its partnervin water resourdes
.deyelopment, DNOCS, the agency had accomplished little in the way of
longer term projects such as river regularization or irrigation.

During the 1960's, then, there was some optimism that irrixation
had the potential to providé pfotection against the drought where
reservoir-building had failed. SUDENE's initial efforts and DNOCS's
official change of strategy were followed up by the formation of GEIDA
in 1968 to undertake a comprehensive study of irrigation potential in
Brazil., The 1970 drought served as a grim reminder that the rural
population of the gertZo, or certain sectors of it at least, were still as
vulnerable as ever to the drought. The late arrival or absence of winter

rains from April to December of that year forced thousands of small

8 .. - . .. . .
4—/ Associacicn pour L'Organisacion de Missions de Cooperation Technigue
(ASKIC).

42/ Grupo de #studo de Base do Vale do Jazuaribe (GVJ), Estudo Geral de
Base do Vale do Jacuaribe, SUDENE/ASKIC, Fortaleza, 1967 (10 vols).




farmers off the land in search of employment elsewhere, Dependent
on traditional subsistence crops for their food supply, these groups
sav a drastic reduction in the volume of production because of the
drought, From 1969 - 70 in drought-affected areas, production of beans
decreased by 78%, maize by 86% and menioc by 61%&29/ 62% of the drought
polygon was affected, throwing 35% of the labour force out of work, At
the height of relief operations in October-November of 1970, 500,000 men
were employed on 112 work fronts. This made some %% million people
totally dependent on drought relief, 19% of the total North-Eastern rural
population of 18 million.él/

Apart from using flagelado labour to build roads and dams on work
fronts (at a daily‘wage of two EEEEQ££2§>9 food was distributed, medical
" assistance was given at special posts and accomodation provided for the
refugees. It is estimated that the total cost of the drought in terms
of lost agricultural production and emergency funds was in the order of
US3400 million.ig/ The distribution of relief seems.to have been
relatively free of corruption compared with the 1958 drought thanks,
to some exﬁént perhaps, to close army supervision, HNevertheless, one
indication of how little -times have changed lies in the reports of root
poisoning suffered by the desperately hungry in 1970,22/ reminiscent of
the graphic accounts given by Theophilo a century earlier.iﬁ/ Similarly,

the hardships imposed by the drought manifested themselves in ways which

50/ Clovis Cavalcanti and Dirceu Pessoa, Cariter e Lfeitos da Séca
Nordestina de 1970, SIRAC/SUDENE, Recife, 1973, pp. 17% = 5.

jl/ Ibid., p. 80 and DNOCS, Frentes de Servigo, Fortaleza, 1971, pp. 57 - 8.

52/ Cavalcanti and Pessoa, op cit., p. 76e
55/ 1pia., p. 42.

54/ Theophilo, Historis da 58ca, ppe. 99 - 102.
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had long been familizr in the region - prostitution, banditry and other

55/

The period during and immedistely after the 1970 drought resounded

crimes of violence.

with clashes between the North-Eastern state governors and the federal
government, Although a substantial amount had been allocated for
relief measures, some USPl3 million, therc was considerable disquiet
expressed about the possibility of the Forth-East being 'abandoned' by
the government, In June, 1970 after a visit to drought-affected areas,
President Medici made a much-quoted and emotional speech in the SUDENHE
auditorium in Recife in which he affirmed his committment to the North-
East thus:

"T want to say to the people of the North-East
that I do not promise you anything., I do not
promise miracles or transformations, nor
money nor favours, nor do I solicite
sacrifices or votes, nor organization of
charity. - I only say that everything has to

. begin to change." 56/

The amount eventually allocated for drought relief was more then
that set aside for irrigation under the SUDENE plan for that period,

. N1 /A ) o is o ' .
CR}349 million. Nine days after Medici's speech the Plan for Hational
Integration (PIE) was launched which officially announced the government's
intentions for colonizing the Amazon region with emigrants from the
drought-affected Horth-Bast. Led by the governor of Paraiba, JoZo Agripino,
the other Korth-Bastern governors expressed their concern about what they

saw as the implicit neglect of long-term development strategy for their

region which seemed to accompany these proposals. At least one contemporary

_ v
55/ Latin Arerica (newsletter), reports 22nd May and 12th June, 1970.

Qé/ ¥milio Garrastazi ledici, Visdo do lordeste, speech at Recife Tth June,
1970.

51/ SUDENE, IV Planc Diretor, 1969 - 73, pp. 330 et seq.
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observer saw the Amazon strategy as "an escape mechanism by which the
political system can no longer be captured by the close-knit North-
Eastern bloc of politicians, once political activities such as direct
election of governors are restored."ig/

However, the latest government plans seem to restore the balance
between the two regions. Under the Second National Development Plan

(II PND, 1974) resources are divided between the Programa de Polos

Agropecuarios e Agrominerazis da Amazonia (POLAMAZONIA) and the

Programa de Desenvolvimento de Areas Integradas do Noxrdeste (POLONORDESTE).

The.latter>concentrates specificaliy on the North-East and embraces rural
development proposals for the humid valleys, the high serras, the
caatinga or dry sertao and the coastal table-lands. Irrigetion in the
sertdo receives considerable emphasis as "playing a very significant

role in the rural development strategy for the region.“ig/

Undoubtedly influenced by the human catastrophe of the 1970 drought
and the inadequacy of measures to date in having long~term or wide-
ranging impact, 1971 saw the publication of the first systematic
irrigation plan for the Forth~East and othér parts of Brazil, the 13

volume Programa Plurianual de Irigacio (PPI). It was financed by funds

from the Kational Developmeﬁt Plan (II PND), and its proposals envisage
irrigating 195,000 hectares* of land in the Forth~East from 1971 -~ 1980,
requiring a total investment of CR3,188.7 billion at 1971 prices.

DHCCS, with responsibility for 78,000 hectares, will have 36 projects wader

the plan. CODEVASF is responsible for the valley of the river Sao Francisco

§§/ W.A, Bacchus, The Political Dimensions of Water Resource Development:
A Study of the Brezilian Northeast, 1964 - 71, University of Connecticut,
Ph.D., 1973, p. 1094,

22/ SEPLAN, FProsrames Qe Desenvolvimento de Areas Integradas do lNordeste
(POLOKCEDSSTE), Srasilia, 1974

¥ 1 hectare = 2.47 acres.
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and will irrigate 112,000 hoctares in 17 schemes.ég/

The situation over goals is a little confusing, however, since
in its own publications DNOCS states that it plans to irrigate 100,000
hectares by 1980, installing 24,000 rural families.él/ The PPI makes
optimistic forecasts about the social and economic profitability of
irrigation in the North-East, anticipating the creation of 350,000 jobs

and the raising of agricultural production and incomes by substantial

amounts.ég/

However, although irrigation was never expected to be a panacea
for the problems of the 'wrought polyszon', results so far can only be
classed as disappointing. CODEVASF has only managed to start work on

two projects and DHOCS on 12. DNOCS has irrigated around 9,000 hecatres

or 9% of its 1980 target, and absorbed some 900 families, or 4% of the number

it hopes to accomodate by the end of the decade.éé/

Notwithstanding the limitations imposed on any analysis of the DNOCS
programme by the sheer slowness in getting schemes off the ground, it is
my intention to clarify the types of irrigation strategy currently
being pursued and to try and relate these to the specific problems
associated with the drought. Before going on to analyse the
characteristics of irrigation projects I wish, therefore, to devote
Chapter II to examining in detail the exact nature of the 'drought

problem', the problems da sfca which has so often been freely used to

explain the backwardness of the North-East, but which has been subject

69/ GEIDA, op cit., Vol., I, pp. 16, 57 and Table 4 - 8.

éi/ DKROCS, Irriszac¢io, Fortaleza, 1975.

ég/ GBIDA, op cit.s Dpe 6 = 9 and GEIDA, Plano Nacional de Irrigacdo, 1970,
pp. 1 - 20,

For further information on goals see Chapter III below,

. - . e . . . oy
8, Belatdric Sintético: Andamento de TrrigacSo do lordeste,
MINT=R, Recife, 1974. Updated with additional information from DKOCS

for 1974 - 75,
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to almost no systematic analysis. In Chapter II I shall shift the
emphasis awey from the preoccupation with climatic uncertainties

and more towards an analysis of the underlying social and economic
weakenesses or rural society in the sertzo, which exposes so many of
its members to even minor rainfall variations, Observers of the
'drought problem' have traditionally concentrated on the climatic aspect,
vhile igonoring the more fundamental problems of the way in which rural
society is organized to resist the drought.éﬁ/ The perpetuation of
what, I suggest, is largely a misconception, has been encouraged by
North-Eastern writers suck as Graciliano Ramos and Rachel de Queiroz,
whose novelséé/ tend to focus on the punitive climate rather than the
social roots of the drought phenomenon.

I shall argue, however, thzt the so-called 'drought problem' is not
only, nor even principally, a climatic problem as its name suggests. The
human tragedy of the drought is a direct result of the way in which the
rural structure of the sertZo places thousands of peasants at the
economic margin, vulnerable to even the slightest climatic vicissitude.
After examining firstly the climatic aspect of the arought and, secondly,
which are the vulnerable groups and why they are so adversely affected
by dry periods, I shall ﬁroceed tc an analysis of whether the 'drought
problem' redefined in these terms, is being effectively tackled by

current DHOCS irrigation strategy.

A .
éJ/ Djacir ieneses, O Outro Hordeste, Jose Olympio, ReJ. 1937, pe. 64.

éi/ See for example:
Greciliano Remos, Vidas Sécas, lMartins, S.P., 1974.
Raguel de Queiroz, O Quinze, José Olympio, R.J., 1974.




CHAPTER'II

A
O PROBLEMA DA SECA

PART I: THE CLIMATIC PROBLEM

There are two related but conceptually distinct facets to the
tdrought problem' in North-East Brazil. On the one hand there is the
climatic problem which causes rainfall shortages or delays the arrival of
winter rains essential for the growing of subsistence food crops. The
'drought problem' is not simply one of climate, however., The situafion
in the sertdo is not, as will be shown below, that of a typiéal desexrt
region such as the African Sahel, which has experienced a gradual decline
in rainfall, thus destroying the adaptive mechanisms developed by the
population to deal with long, dry seasons. In the North-East no such
adaptive mechanisms have been evolved on any scale to offer protection
against the frequént '‘droughts', which occurr once every 10 to 12 years.

In addition to the climatic problem, what has to be explained is
why the rural population in the.sertéb is so vulnerable to variations in
the rainfall regime. The other side of the 'drought problem', then, is
not directly concerned with climate at all but is social and economic
in nature. One of the main reasons for suggesting tha£ the rural
poﬁulation of the interior is particularly vulnerable to the climate is
that phenomena usually associated with full drought situations (such as
1970), are clearly observable even when the winter rains in the sertZo
are delayed by as little as a few weeks., In 1975 -~ 76, fof example,
the rains were delayed in many parts of the interior, crops failed, relief
supplies had to be distributed and impoverished rurasl workers started

migrating to seek employment in the towns. The arrival of the rains in




time for sowing saw an immediate return to normality. The distinction
between a drought situation and aAnormal situation is, therefore, a
very fine one. _

Part two of this chapter will examine in detail the social and
economic characteristics of the sertZo rural population, showing why
some groups are protected from the drought effects, but how the majority
of low=income producers, and in particular some oécupational groups,
are especially liable to suffer as the result of climatic vicissitudes.,
This section will be devoted towards clarifying the climatic aspect of
the ‘drought problem', an understanding of which is crucial to a broader
comprehension of the drought's impact upon the rural population,

The serto of North-East Brazil, often referred to in translation as
"the semi-arid backiands" or its equivalent, is far from being the barren
desert that is sometimes suggested. 1t is, rather, a vast region of
extremely diverse geography with considerable variations in topography
and climate. Buclides da Cunha, in his classic work on the region, aptly
nemed his book Os Sertdes rather than O Sertdo. Covering some 650,000
square kilometres, the sertao includes six major river systems as well
as several fertile upland serras.l/ That part of the sertio usually
referred to as "semi-arid" is known as the caatinga, an indigenous word
meaning "white forest". This covers the drier, less fertile lowland
areas away from the floors of the river valleys. The caatinga which starts
on the valley-sides and extends over the surrounding hills, is characterised
by drought-resistant xerophytic vegetation such as cactii, shrubs and

small trees. The roots of trees such as the umbuzeiro, jurema and juazeirc

accumulate water for the dry season which extends from June to December;

1 . -~ . . ? s ’
—/ The river systems are; Sao Francisco, Jaguaribe, Apodi, Piranhas-Agu,
¢ ars e < .
Parnaiba and Ceard-ilirim. The serras or chapadas include; Ibiapaba,
Baturité, Araripe, Martins Brejo, Teixeira, and Triunfo.




the caatingueira loses its leaves during the summer months in order to
minimize loss of water through evaporation. Numerous types of cactii
. . | 2/
abound which shed their leaves for the same reason.
The mean annual rainfall for the sertdc as a whole is gquite high
at 700mm. but varies from around 400mm. in the driest areas to well
over 1,000mm, in the humid serras; as much as 1,700mm, for example, has

been recorded in the Serra do Daturité in Cearé.é/ This rainfall

pattern permits extensive cattle~raising on the caatinga during the wet
season (January to May approx.) until the dry months arrive, when the
animals are usually transferred to the margins of rivers or reservoirs,
or to the high serras for pasturing. In the river valleys a type

of agriculture lias grown up peculiar to the North-iastern interior known

as agricultura de vazantes. Under this system small farmers grow their

food crops such as beans, rice, maize and some vegetables on the
dried-up river beds or around the edges of reservoirs, enabling a

second harvest to be made during the dry season when the nearby lands of
the valley, whose fertility depénds solely on rainfall, are unproductive.
Drought-resisting plants form the basis of extractive industries

which are very important in the rural economy of the sertfo. They not
only include gggé cotton, but also the wax-yielding carnauba palm,

the oiticica tree whose nuts yield oil and the palma forrageira, a

spineless cactus which is shredded for use as cattle-fodder. Up in the

cooler, more humid serras a vast array of crops is produced; fruits,

2/ These cactii include the xique-xique, facheiro, alastrado, mandacarﬁ,
and coroa-de-frade. Buclides da Cunha, Os Sertdes, R.J., 1968, p. 32 - 9,

3/

Polonordeste, p. 9.
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4/

vegetables, manioc, sugar-cane, and‘even tobacco and coffee.~
The mean annual rainfall of the sertfo compares favourably with

many parts of Europe such as Paris, which has 650mm., and London with 800mm.,

The mean annual rainfall however, has littlé significance in a region

where distribution over the year is very assymetrical and the median

monthly rainfall is much higher than the average monthly precipitation.

The climatic problem of this region is not, therefore, one of scarcity

of rainfall in absolute terms but that of irregular distribution over

the year.l Even during a ‘'normal! year 80 -~ 90% of the rainfall

is concentrated during the wet season (January-May). The duration

of the rainy season is fairly constant but its starting point, which

coincides roughly with sowing time in the agriculturzl calendar,

may vary by between 55 - 85 days, with an 80% probability of correspondence.

The reduction of total rainfall by one-third can have disastrous effects

if the start of the rainy season is delayed for long enough to make the

crops fail, as in 1879, 1915, 1958 and 1970.2/ The distribution of

rainfall can be so erratic that both rainfall and floods (enchentes)

may occur in the same region within the space of two or three years,

The effects of poor distribution are further aggravated by the high rates

of run-off and evaporatioh of rainwater. In the caatinga especially,

impermeable, crystalline rock formations are common, which slope towards

the rivers, facilitating rapid run-off, soil erosion, silting up of rivers

é/ Manoe% Correia de Andrade, "A Terra e o Povo do Sertzo", Revista
Geografica, 13, Oct. 1975. L.F. Raposo Fontenelle, Rotina e Fome em-uma
Regido Cearense Imprensa Universitaria do Cearé, Fortaleza, 1969.

2/ GVJ, Estudo Geral de Base do Vale do Jaguaribej Apresentagéo e sintese,
SUDENE/ASMIC, 1967. p. 33.
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and evaporation,

The drought of 1970 presents a good example of the effects of
these climatic features. It is sometimes assumed that a drcught
necessarily implies a severe decline in the total volume of rainfall
falling within the affected area. It has even been suggested that the
drop in precipitation is usually as high as 70% of the normal level
during a drought year in the North-East.é/ However, evidence from the
1970 experience, typical in all respects of other serious droughts in
the sertfo, does not support this idea. A systematic analysis of the
climatic changes which occurred during the drought concluded that the
total volume of rainfall during the year had fallen substantially in only
a few areas of the sertdo, in Ceara and western Pernambuco. The losses
in agricultural production that were suffered in 1970, they concluded, were
due far more to the irregular distribution of rainfall during the rainy
season (January-May approx.) than to a severe decline in the overall
volume of rainfall.Z/ The remainder of the sertfo registered deviations
of less than 25% from the normal mean annual rainfall, while some areas
even showed a substantial increase (north-eastern Rio Grande do Norte,
western Paraiba and parts of Bahia). Such a deviation of less than 25%
is not significant in determining the intensity of a drought since this
sort of decrease may occur once every two to five yearsj it is, in fact,
representative of '"normal' climatic conditions in those areas. Once
the deviation reaches 30-50% or more it becomes exceptional, occurring

once every ten to twenty years, and is more likely to produce a drought

é/ Otamar de Carvalho, Plano Integrado Para o Combate Preventivo Aos
Efeitos das Sécas no hordeste, MINTER, Brasilia, 1973, p. 22.

1/ Clovis Cavalcanti and Dirceu Pessoa, Cariter e Efeitos da Séca
Nordestina de 1970, SUDENZ/SIRAC, Recife, 1973, pp. 52 - 71l.
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situation.

However, this sort of absolute decline in total rainfall only
affected limited areas of the sertdo in 1970, A significant factor in
the 1970 drought was the severe irregularify of rainfall between
December, 1969 and May, 1970, during which time four relatively dry
months alternated with two gquite wet months to frustrate the agricultural
calendar of subsistence farmers. In some areas of the sertfo there was
insufficient rainfall at the time of sowing, while in other parts the
first rains were not followed up quickly enough by second and third
rains, so that the crops could not mature in the ground. Harvests were
lost and, once peoples' relatively small stocks of food were exhausted,
they began to suffer the effects of the s@ca. Landowners with cattle,
on the other hand, felt the drought effects far less severely, Kvidence
from the above-quoted study of the 1970 drought clearly shows that
medium and large landowners were far less adversely affected by the
§§gg than the mass of subsistence farmers and rural workers.é/

The relatively recent eipaﬁsion of the sertdo populétion which
resulted initially from the nineteenth century cotton boom has been
described in Chapter I, The population of the region has grown steadily
ever since so that today the sertZo rural population of 18 million
accounts for 60% of the total North-East population of just over 30
million., The rural population of the sertZo tends to be concentrated in
the humid valleys, away from the drier areas of caatinga. In the .
valleys population density is quite high at around 16-17 people per

square kilometre, and can be as high as 25 per square kilometre in more

§/ This is explained in greater detail in Part Two of Chapter II,
below.
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fertile areas such as the Carir{ in Ciaar;. In drier areas such as the
sertdo of Crateus in Ceara, however, the figure drops to around 10

people per square kilometre.g/ Nevertheless, taken as a whole, the
population at risk during a drought is fairly substantial for a region
which is often dismissed as infertile, semi-arid scrubland. These two
factors, then, those of high population density and the effect of an
erratic rainfall regime on a precarious subsistence agriculture, go

much of the way toward explaining the large-~scale human impact of the
drought in the sertio.

The particular vulnerability of the sertfo rural population to
irregular rainfall distribution was well illustrated during the first half
of 1975 when the winter rains, which usually start in January-March,
depending on the region, did not in many cases arrive until late April.

In the sertZo tradition holds that if it does not rain by March, 19th,

St Joseph's Day, a sfca is bound to follow. By the middle of April it

was reported that many small farmers were in danger of losing a large part
of their crops such as beans, manioc and maize, upon which they depend for
ltheir food supply.lg/ During the same month North-Eastern state governors
took part in a special meeting at SUDENE headquarters to discuss
contingency plans for the setting up of work fronts if the situation
deteriorated further.l;/ In the state of Rio Grande do Norte it was

reported that hungry peasants had tried to ransack food stores in a region

where subsistence food stocks had reached a particularly low ebb.lg/

o SIRAC/SCET, Diagnlstico e FPotencialidades, Fase II, Vale do Jaguaribe,
Vale do Piranhas-fcu, and Sertles Cearenses, Recife, 1975.

19/ Diario de Pernambuco, 24th April, 1975.

ll/ Diario de Pernambuco, 18th April, 1975.

lg/ Tiario de Pernambuco, 25th and 28th April, 1975.
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‘However, during the last week of April the winter rains arrived and a
'drought' situation was averted.

Again, in 1976, delays in the arrival of the winter rains in certain
parts of the interior was enough to necessitate the distribution of
emergency relief to the hungry rural population. As early as January
it was reported that in the Irecé region of Bahia three sowings of beans
and maize had failed and rations were being given out, although it was
certainly not a drought.lé/ In Ouricurf, situated in the sertio of
Pernambuco, bus and trainloads of refugees made their way to SZo Paulo
in search of employment. Many of the unemployed that remained were given
jobs on work fronts.zﬂ/ Yet soon afterwards the winter rains arrived and
a full-scale drought did not occurr. However, for those with no
resources to tide them over until the arrival of the rainy season, the
effect on their lives was similar even though, technically speaking,
it was not a drought situatidn. The events of 1975 and 1976 therefore
demonstrate very clearly how delicate is the dividing line between normali?y
and a drought for, the rural inhébitants of the sertéo.lé/

The sertao of North-East'Brazil is a region of highly diverse
geography which has both @rier areas of semi-scrubland and more humid,
fertile valleys and highlands. References to its aridity and desert-like

qualities abound in the writings of DNOCS engineers who have traditionally

1/ "S€ca-Por enquanto um aviso", Veja, 2lst January, 1976.
lﬁ/ "S€ca-A precaria sobrevivéncia", Veja, 4th February, 1976.

lé/ The difference between a normal situation and a drought can be very
fine in areas of the sertio where water supply facilities are very
poor. During the dry season peasants are often forced to travel up to
30 miles to find another source if they are unable to pay for water
brought in privately by lorry. This was the case in parts of western
Pernambuco auring COctober-~lovember, 1975, a non-drought year: See
Jornal do Brasil, 7th November, 1975.




been more concerned with problems of water supply as a solution to the
drought, than with those of land-ownership, labour relationships

and access to rural credit. The preoccupation with climate has

resulted in the more politically controversial questions of rural structure
in the sert&o being virtually ignored in official plans such as the

pol{tica hidriulica of DNOCS. Climate is only one side of the problem

and, as I hope to demonstrate in Part Two, the way in which the rural
economy and society in the sert3o are organized is as important, if not more
80, in explaining the vulnerability of the sertanejo to the drought.

Nevertheless, the preoccupation of many observers with climate
persists. The sertido was recently compared, for example, with the
Sghelian=Sudanic region of Africa.lé/ It is worth drawing out in some
detail the fundamental differences between these perhaps superficially
similar regions. This will illustrate the ambigous nature of the
Brazilian drought and its origins in socio-economic factors rather than
climatic hardships. Any attempt to compare the sertio with true deserts
should therefore be treated with some caution.

The Sahelian-Sudanic region of Africa lies south of the Sahara and
extends through the ex~French colonies of Senegal, Mauritania, Mali, Niger,
the Upper Volta and Chad, an area of two million square miles with a
population of sixty million. During 1973 - 5 it was estimated that between
five and ten million people were facing starvation as the result of
drought in the western part of the region, generally known as the Sahel,
an area with a population of about 25 million., In Etheopia it is thought

that between 50 and 100 thousand people died as a result of the drought.

lé/ Diario de Pernambuco, 22nd June, 1975.
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Comparisons between the Braziiian sertfo and the Sahel are, however,
very misleading because drought in the African region is relatively
abnormal.,

The nomadic pastoralists from the northern Sahel, where rainfall
averages a low 100 - 350mm. p.a. have, over the centuries evolved a
balanced system of exchange with the sedentary population of subsistence
farmers in the south who enjoy a mean annual rainfall of 350 = 600mm. p.a.
During the dry season in the north the tribesmen move their herds of
cattle to graze in the south and, in exchange for pasturing and
watering rights, the animals deposit manure to fertilize the farmers'
lands. Some migration southwards after the rainy season is therefore
guite normel.

Between 1968 and 1973, however, a severe and progressive decline in
mean annual rainfall took place over the whole Sahel. Livestock
perished (50% in Mauritania, 40% in Mali), crops failed and pastures did
not replenish themselves., This caused heavily inflated migratory
movements of northern tribesmen southwards, increasing the already
substantial pressure on the. diminished resources there and creating
conflicts over land and water rights. The important point as far as
this study is concerned, kowever, is that this drought was abnormal,
brought about by a progressive deterioration in climatic conditions
over recent years due to external factors. Until 1968 there existed a balance
between northern and southern agricultural populations which had enabled
those in the former region t§ adapt itself very satisfactorily to the

semi-arid climate.EZ/

21/ Viector Du Bois, The Drcught in West Africa, fmerican Universities Field
Vol. 15 (1), 1974, Howard Brabyn, "6,000 kilometros da Africa
abandonados a séca", Correio (UNESCO), 3, (6), June, 1975.

Jacques Bugnicourt, "Um povo privado do seu meio secular", Ibid.
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In the Brazilian sertdo, on the other hand, the instability
generally associated with droughté is quite normal, and is commonplace
after even slight rainfall shortages. This is enough to produce catastrophic
results in human terms precisely because the agricultural population has
not adapted itself to the semi-arid climate and a large part of the
low-income rural mass lives a highly precarious and unpredictable existence,
totally dependent on their few subsistence crops {o support themselves
over the dry season. The balance between survival and starvation in
the sertio is so delicate that even during a normal dry season many small
farmers experience considerable difficulty in making ends meet.

In summary, the sertzao population is vulnerable to even slight
variations in tke normal rainfall distribution whereas in the Sahel it
took a substantial decrease in mean annual rainfall over & number of
years to produce a drought situation. A series of external factors was
responsible for this climatic deterioration: two theories advanced
suggest that changes in'the position of high pressure zones occured
recently and that there has been a change in the world distribution of
temperatures, which caused the steady decline in mean annual rainfall
in the Sahel, Pressures on the ecology have been further increased by
other factors: pastures have been overgrazed because df a large increase
recently in the number of cattle caused by amongsf cher factors, cattle-
health improvement schemes, Improper land-use characterised by slash-and burn
agriculture and deforestation has also left soil vulnerable to erosion
vhile decreasing its fertility. Consequently, the water-table has been
lovered by up to 50 or 100 feet in some parts of the Sahel, ruining oases
and immobilizing hydro-electric installations.lg/ As a result of these
factors a process of ‘'desertification' is taking place in which the
Sahara Desert is reputed to be advancing by as much as 30 miles a year in

l§/ Du Bois, op cit,.
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some areas, invading the semi-fertile zone, In the last 50 years it is
estimated that the Sahara has claimed 250,000 square miles of arable
land.lz/

Generally speaking it may be said that these characteristics do not
apply to the sertiao of North-East Brazil. The mean annual rainfall
is fairly consistent, with deviations of more than 25% an exception,
The drought problem is, rather, one of a precarious subsistence
agriculture dependent on rainfall which is subject to an irregular
distribution throughout the growing season. Some observers have suggested,
however, that the sertdo has been subject to at least some of the features
of 'desertification', Overgrazing, slash-and-burn agriculture and poor
soil-use are blamed for the disappearance of much of the vegetation that
the caatinga used to support. This has facilitated soil erosion and
has affected the hydraulic regimes of major rivers, méking them more
erratic. It is alleged, for example, that this is one of the reasons
for the drying up of the tributaries of the River SHo Francisco and of its
sharply decreased volume of water in 1970. Deforestation of large areas
along its banks in order to provide fuel for paddle steamers over the
past century has also, it is said, led to increased soil erosion which
has made the river shallower. CODEVASF has, in fact, started a
reafforestation programme in response to this phenomenon.gg/

There is an inherent danger, however, that if too much generalization
takes place on the basis of such evidence, attention will be drawn away

from the central problem, which has to do with neither the climate nor

—2/ USAID, Desert FEncroachment on Arable Tands: Significance, Causes and
Control, OST/AID, Washington, D.C., 1972.

29/ Vasconcelos Sobrinho, cited in "Um Deserto no Coracao do Brasil',
Manchete, n.de.
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the ecology of the sertaoc. Sensationalist newspaper articles have
already talked of the "desertification of the North~East", with very
little evidence to substantiate this claim.gl/ Such arguments reinforce
the popular image of the sert@o as a region whose misfortunes are
entirely the product of a harsh climate and poor natural resources,
and whose salvation lies in a climatic solution. Thus, much has been
made of claims that it will soon be possible to create artificial rainfall
in the interior, to the extent of being able to do away with the drought
completely., One scientist recently proclaimed that artificial rainfall
will "resolve once and for all the drought problem in the North~East,
modifying the climate of the region, reestablishing a perfect hydrological
cycle and regulating rainfall", This would be achieved by burning
petroleum at strategic points in order to create carbon particles which
would rise aﬁd form rain-bearing clouds.that would be carried across
the sertio by the wind.gg/ The announcement of this technigue inspired a
major North-Eastern newspaper to proclaim "The-End of Droughts in the
North-East".gz/ |

Despite the enormous technical difficulties involved, the same
assumption is present that control of water availability on its own is
sufficient to solve the drought problem, This false assumption was, to

a large extent, responsible for the failure of DNOCS's politica hidriulica,

based on reservoir construction, to have any substantial impact on the
drought. DNOCS still places considerable emphasis on rainfall distribution

as the main problem facing the sertio, comparing drought in the North-East

2/ Diario de Pernambuco, 22nd June, 1975.

22/ "Project for the Modification of the North~Eastern Climate", announced
by the Technical Aerospace Centre, Sao Paulo, 0 Povo, 8th October, 1975.

22/ Reports in O Povo,; 8th = 9th October, 1975.

[y
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to the "world problem" of arid and semi-arid lands.gﬁ/ I wish, in

part two of this chapter, to change the climatic emphasis somewhat,

by analysing the rural structure of the sertio in order to show how its
evolution and present-day characteristics influence the wvulnerability of

its population to climatic uncertainties,

24/ DNOCS, Programa e Obras, Fortaleza, 1960, p. 3.




PART IT: THE S0CIO-ECONOMIC PRCBLEM OF THE DRGUGHT

In this section I intend to demonstrate that the human tragedy of
the drought in North~East Brazil is due as much to the social and
economic organization of the region as to climatic vicissitudes., I
shall argue that the agricultural economy of the sert3o places certain
clearly definable groups of rural producers in a situation of weakness
and dependency which leaves them with few resources to fall back on
in times of hardship when a drought occurrs. The task of identifying
these groups and accounting for their particular vulnerability is clearly
central to any analysis of the problem. Any govérnment strategy aimed
at alleviating the impact of the drought, such as irrigation, must
somehov reach these people if anti-drought measures are to have any
substantial or visible counter-effect.

Some 8 million people or 32% of the total population of the North-East
falls within the boundaries of the drought-affected zone.l/ During a
drought overall agricultural production declines significantly over
previous years,g/ a loss which, in 1970, amounted to an estimated 300
million U.S. dollars, equivalent to a 17% decrease in production over
1969. In 1951 and 1958 the drop was in the order of 10%.2/ The drought
creates such havoc amongst certain gr;ups of the low income rural
population, however, because it is precisely those crops upon which they
depend for their livelihood and their own diet that are most adversely

affected, namely cotton and staple foods such as beans, corn and manioc,

l/ Clovis Cavalcanti and Dirceu Pessoa, Cariter e Efeitos da Sbca
Nordestina de 1970, SUDENE/SIRAC, Recife, 1973, pe 76e

2/ See Table 1.

j/ Cavalcanti and Pessoa, op cit., pp. T4 ~ 6.
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As table 2 shows, in drought-hit areas total production of these crops
fell by over 80% in 1970, This fact is of crucial importance in
explaining the severity of the social calamity since these staple foods
make up the diet of large sections of the rural populace and represent
their only means of support during a drought., This is especially true of

sharecroppers (parceiros) and smallholders (minifundistas) who have

remained, if not totally outside the money economy, connected to it

only in an indirect fashion. This argument is developed in greater detail
below, but it is worth making the basic point here that because of the
small cash income received by these groups, either from the
commercialization of their produce or from wage payments, they are
primarily dependent on a few meagre stocks of staple foods to see them
through long dry spells.

During a drought the scarcity of food supplies causes prices to rise
considerably.ﬂ/ This has a compensatory effect for those producers
(usually large and medium-sized landovmers) and merchants who are able to
store produce and can take advantage of their more direct links with the
market economy to exploit the price increases., Many in fact make large
profits from the shortages, as in the infamous "industrias da seca"
already discussed in Chapter One.i/Pressures on already scarce foodstuffs
are increased by the entry of previously self-sufficient producers onto
the market with what little money they have at their disposal, Work
fronts relieve this pressure somewhat by injecting money into the
drought-hit economy, but it is possible to take the view that they

encourage landowners to dispense with their workers temporarily. This

4/ See Table 2.

5/ intonio Callado, As Industrias da Séca e os 'Galileus' de Pernambuco,
Civilizagao Brasileira, R.J., 1960.
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removes from employers the onus of having to support their dependents while
minimising the risk of losing labour through migration from the area,

In summary, then, sharecroppers and, to a lesser extent smallholders,
are likely to suffer most during a drought because they lack the
resources to maintain themselves on their plots., An important factor
which influences the farmer's decision whether to migrate or not is the
availability not Jjust of food but of‘water. Shorfages of permanent, local
supplies of drinking water for human consumption provide an additional
pressure on families to leave a drought-hit region., This problem is
compounded by the practical difficulties of distributing sufficient

quantities of the liquid in lorries (carros pipas) to isolated rural

communities, Neither are smaller fazendeiros totally immune, If
natural pastures and smaller agudes dry up in extreme cases, cattle
deaths may be caused by lack of water and undernourishment caused by
inadequate foddef from cactii and 1eaves.§/

1t was recognised iong ago that in North-East Brazil rural
labourers, as opposed to landowners, are particularly vulnerable to the
§§gg. At the beginning of the nineteenth century the travellers Spix
and Martius noted with alérm how landowners were reluctant to allow their
workers to plant food crobs on land which could be put to other use,
", .. owners of large fazendas do not wish to cede the smallest area of their
land (for food production) because they consider these large tracts
indespensable for cattle raising".Z/ More recently a government report
recognized that the harmful effects of the drought are “concentrated

on a group with no means of defence".g/ However, only in 1970 was the

&/ 0_Globo, 1lth January, 1976,

i/ Je Alves, Historia das Sécas, Instituto do Ceard, Fortaleza, 1953, p. 95.

§/ G.T.D.N. Uma Politica de Desenvolvimento Econdmico para o Nordeste,
SUDENE, Recife, 1967, p. 67,
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differential impact of the gégg on various rural groups analysed in any
detail. Nearly 3,000 interviews were conducted on work fronts and
agricultural establishments in the drought zone.g/ The results show
quite clearly that sharecroppers (Earceiros) are the worst affected,
accounting for 42% of work front members but only T% of the total rural
labour force in the sertﬁo.lg“/ Smallholders are the next most ad&ersely
affected group, constituting 31% of front recruits. According to

Cavalcanti and Pessoa the impact on minifundistas is proportional to

‘their membership of the rural labour force (30.68%). This figure is
derived from statistics fcr the whole North-East, however, rather than

just the interior. Information from the 1970 Agricultural Census permits

a breakdown to be made and it emerges that the real figure is 19,29%

(see Table 3). The effects of the drought are thus felt disproportionately

by both parceiros and minifundistas.

The drought has a far greater adverse effect on smallholdings
than larger properties. Contrary to the opinion sometimes voiced that
larger fazendeiros are more prone to evicting workers, in 1970 it was found
that 85% of work front members came from properties of under 10 hectares.ll/
In the sertio as a whole,«minifundios in this category account for 61% of
the total number of holdings and only 4.6% of the total cultivated area,
although clearly the density of population is much higher in this group.lg/
Furthermore, despite the fact that sharecroppers obliged to leave small
properties formed the largest section of work front recruits in 1970,

parceiros tend to be concentrated on latifundios. The Agricultural Census

2/ Cavalcanti and Pessoa, op cit.
1o/ See Table 3.
1/ . .
Cavalcanti and Pessoa, op cit., p. 113,
lﬁy See Table 4.,



does not break down forms of rural employment by property size, but a
recenl survey suggests that in the sertao sharecroppers make up 1% of
the labour force on properties of under 10 hectares, rising to 25% on
holdings of over 500 hectares.lé/

The drought also discriminates geographically as well as
occupationally and by property size, The areas of highest population
density in the sertfo, in the states of Cearé, Paraiba and Rio Grande
do Norte, are the worst affected by the drought in terms of the proportion
of the population recruited onto work fronts.lé/ In addition, it is
precisely these three states which have the highest proportion of
subordinate sharecroppers in their rural work-force.lé/ A combination,
then, of high population density and popularity of sharecropping helps
explain why certain areas require inordinately heavy government emergency
relief during a drought. This is corroborated by Table 6 which
demonstrates that it is.again these regions which sustain the heaviest
losses in both food and industrial crops during the drought.

Larger properties are protected from the drought by concentrating
their assets into cattle rearing and cotton cultivation. Extensive
cattle-raising formed the‘economic basis for the colonization of the
sertdo and it has always been relatively resistant to the rigours of
periodic droughts. This is not to say, of course, that fazendeiros were
such a privileged elite as to be totally immune, Cattle ranches were not,
on the whole, very wealthy in absolute terms, Their herds were fairly small

with a low annual production and the cattle left to graze on the open

lé/ IBRD/SUDEHE, Pesquisa do Tamanho Tipico da Unidade de Producio
Agricola no llordeste, preliminary data (unpublished), Recife, 1975.

l&/ See Table 5.

15/ 5ee Table 12,
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range for most of the year. Most fazendas in the S8o Francisco Valley,

for example, produced an average of 50 to 100 calves per year in 1860's, while
the figure was nearer 30 per annum in Rio Grande do MNorte. If we accept
contemporary evidence, it seems that most of the profits from the sale

of cattle went into the pockets of the middlemen or marchantes rather

than the landowners'.lé—/

Nevertheless only the most severe droughts such as that of 1877‘- 80
seriously depleted the cattle population, Cattle has the advantage of
being a geographically mobile asset so that, during a dry period, owners
could move their herds to the more humid valleys and serras. These
retiradas of animals were a common feature of nineteenth century life in
the interioé.lz/. Nevertheless, transport difficulties were greater then
and the mobility of ranchers with fewer resources more limited. Until the
late nineteenth century additional watering facilities were extremely
scarce, Nowadays many cattle raisers have access to better grazing and
watering for their animals near private or public a udes, as well as
motorised transport for transferiing their livestock to better pastures
should the need arise, Fazendeiros also switch areas of cotton and staple
food production to grazing in order to protect their cattle.l§/ In this
way the burden of the drought falls unequally on the shoulders of the
sharecropper who, faced with the extra problem of trying to eke out an
existence on drier soils, sees his means of support being consumed by

forraging animals, As g subordinate worker with no legal or other power to

lé/ Roger Lee Cunniff, The Great Drought: Northeast Brazil, 1877 - 80,
Ph,D, thesis, University of Texas at Austin, 1970, pp. 18 - 24,
17/

Lopes de Andrade, Introducdo a Sociologia das Sécas, Editora A. Noite,
R.J., 1948, p. 154,

lﬁ/ Cavalcanti and Pessoa, op cit., p. 177.
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stop this process, his only élternafive is usually to leave the land,

The degree to which agricultural activity in the sertZo is organized
to protect cattle rather than other sectors during a drought is
illustrated by the fact that while staple food production declined
substantially in 1970 (Table 2), cattle showed a slight increase over
fhe previous year, in line with the national trend.lg/ The price of cattle
went down slightly in most states but this was a temporary fall in their
value which was not prolonged., The main impact of the drought on cattle
producers seems to have taken the form of a short term disincentive to
invest further in cattle stocks and permanent crops.gg/ The protection
afforded to cattle producers dvring a drought is well illustrated by
Table 8, which shows that during 1970 large estates were able to switch
their resources rapidly into livestock, as the situation demanded., The
income from cattle of properties under 10 hectares decreased from 28% to
24%, while the income from livestock for larger establishments rose from
27% to 46% of the total.

Larger properties also have tbe advantage of having a substantial
portion of their commercial assets in cotton-growing, which complements
cattle~raising rather well. Cotton is haivested in the dry season,
leaving the land free for‘grazing cattle when the natural pastures dry up.
Cotton may be interplantea with short-cycle crops such as beans and corn,
permitting the development of sharecropping arrangements, Finally, cotton-
seed cake and corn husks provide valuable cattle fodder. During a drought,
however, cotton production declines for two reasons: firstly, the land is

obviously less productive and, secondly, having land under cotton normally

lg/See Table 7.

29/ Cavalcanti and Pessoa, op cit., pp. 92 = 4, 212 - 13,
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allows this area to be converted into pasture when returns are maximised
by grazing cattle there rather than using it to produce a small cotton
crop. This decline in cotton production is clearly shown in Table 2,
which also indicates that producers received compensation for reduced

output in the form of price rises. Latifundistas, who deal directly with

wholesalers or even with cotton gins, are less likely to suffer a drop
in income than smallholders and sharecroppers who‘are often obliged
to deal through intermediaries and more likely to receive either a
smaller price than is their due, or to be paid in kind rather than cash,
The 1970 study suggests that the real income of properties below
25 hectafes suffered most during the drought. Holdings of between 25
and 1,000 hectares, on the other hand, seemed to be the least affected.g;/
These conclusions can only be tentative, however since methodological
difficulties of limited sample=size and of guantifying "subsistence" food
production do not allow a complete comﬁarision of income according to
property size. Nonetheless, as a general rule it seems reasonable to
assume that larger holdings are better protected from the séca by concentratiing
their activities on selling cattle and its by-products., Cotton also
provides an income as well as an alternative source of grazing land at the
expense of staple crops. :The IBRD/SUDENE survey also documents the higher
net income of larger properties. Despite having to support a far denser
population, holdings of less than 10 hectares enjoyed an income egual to
11% of those in the 50 to 100 hectare group and to a mere 2% of properties
over 500 hectares.gg/ An additional consideration in the case of

fazendeiros is that many have alternative incomes from interests outside of

-21/ Ibido’ pp. 191 - 50

22/ SUDENE/IBRD, op cit.
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agriculture. Their dependence on a drought~affected agriculture is thus
likely to be less than for the mass of rural workers,

The 'drought question' in North-East Brazil, then,which is still
thought of by many as principally one of water shortage, is centred
less around climatic uncertainties than social and economic factors. The
rural structure of the sertio places thousands of .low-income farmers,
predominantly sharecroppers and smallholders, on the economic margin,
vulnerable to even minor disruptions of the agricultural calendar, It is
worth contrasting again, very briefly, this situation with that in the
Sahelian region of Centrai Africa. -In the latter region, until severe
falls in the total volume of rainfall over several years hit the cattle
econonmy, the nomads of the arid north were able to adapt adequately to the
long, dry summers by moving their herds southwards and coexisting
harmoniously with the sedentary subsistence farmers there. No such
adaptive mechanisms exist within sertfo agriculture for the flagelados,
who are obliged to migrate to urban areas or to seek assistance on
emergency work fronts, The ramainder of this chapter will attempt to
explain why this is so.

The vulnerability of particular groups to the drought is a direct
product of the landownership structure in the sertzo and the system
of tenancy relationships which has giown ﬁp around it, The commercializable
rural surplus(cattle, cotton and some staple foods)is extracted by a
relatively small minority of large and medium=-sized landowners as well as
a variety of merchants or middlemen, while a large part of the poorer
population remain dependent on a precarious, largely subsistence¥*

agriculture susceptible to minor reductions in rainfall,

*
'Subsistence' produvction is taken to mean that part of the crop consumed by
the farmer and his farily and which does not enter the market, either
directly or indirectly.



PRI,

- 58

Landovwnership in the interior is very heavily skewed. Table 10
breaks down rural establishments into size categories for the sertio,
showing that 61% of holdings are under 10 hectares and cccupy less than
5% of the total area. At the other end of the scale, properties of
over 1000 hectares account for only 3% of the total number but cover
69% of the area. Criticisms have been levelled at Brazilian Census
stetistics on the grounds that they understate the degree of concentration
of ownership.* Use of ‘rural establishment', an administrative division,
rather than 'rural property', a Jjuridical unit, does not take into
account multiple ownership of several holdings administered by third
parties on the owner's behalf. The latter criterion is that adopted
by INCRA in their surveys of rural areas but, even so, both the IBGE and
INCRA deal with continuous areas of land under the same administration or
ownership respectively. No survey has yet shown the distribution of
total areas of land owned by the same person, whether the properties are
together or seperated.

However, comparisén of Census statistics with data obtained from
independent studies of selected areas in the sertio suggests that IBGE
estimates reflect fairly closely the real distribution of‘total property
ownership, In the valley of the riverrPiranhas, Para{ba, it was found
that 72% of properties were under 10 hectares but occupied only 19% of the
land, the average size being 3.6 hectares., Larger holdings of more than
50 hectares, only 4% of the total number, took up 47% of the area, with an
average size of 160 hectares.gé/ In the neighbouring state of Ceari in

the valley of the river Banabuil 67% of the land was owned by the largest

—é/ Hidroservice, Recuperagio Hidrosericola da Bacia de “rrigacBo de SZo
Gongalo, Vo, VI, Fidroservice, S&o Paulo, 1971, p. 1 -~ 3. 2.

¥  See for example: SUDFNE/IBRD, op cit.
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16% of property holders.gé/ Along the Jagnaribe this pattern is repeated,
where 30% of all establishments are under 10 hectares and occupy a mere
3% of the land while throse of over 100 hectares account for 10% of the
number but nearly 50% of the area.gi/ Similar conditions are to be found
in all the densely populated river valleys of the sertZo.

The severely unequal distribution of property ownership in the
interior is a product of the fact that, from the earliest days of colonial
expansion, the cattle fazenda was the basic unit of occupation and territorial
expansion in the interior. Until the nineteenth century the sertZo economy
was based exclusively on extensive cattle rearing using open-range
methods on relatively large properties. The most common form of dividing
the land amongst donatsrios was for each to be granted a distance of
river frontage. The boundaries of the property would extend vertically
backwards from the water, frequently for an unspecified distance., Each
landowner would have a section of wetter, more fertile soils as well as a
slice of caatinga where his cattle could be pastured in winter months,.
During this phase the sertdo was sparsely poprlated. The typical fazenda
would employ a vagqueiro and perhaps some assistants on larger ranches,

The only other components of the rural labour force consisted of a few
peasants who were allowed to squat on the land if they agreed to provide
food for the ranch, Farming was merely an appendage of the cattle
industry.

During the nineteenth century, however, the situation changed
radically. Cotton became established as a commercially successful crop,

encouraged by a 32 year period without droughts in the sertao between

24/ SIRAC, Vale do Banabuiti: Zona de Tranzicdo, DNOCS, 1973, pe. 50.

22/ SIRAC, Baixo Jaguaribes Estudo de Viabilidade, Vol. II, Part 4,
DNOCS, Recife, 1974, p. 52.
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1845 -~ 77 and boom conditions on the world market resulting from

shortages caused by the American Civil War. Food-crop farming for the
subsistence necedsof an increasingly large rural population thus came to
constitute an important activity in its own right. Simultaneously

with this vast influx properties were becoming more fragmented owing to the
absence of primogeniture. In 1867 Sir Richard Bu;ton observed that

three generations of the same family had divided up an estate which

used to run along 11 leagues* of the River S3o TIrancisco into many smaller
farms.gé/ Orville Derby reported the same phenomenon in the area around
the Paulo Affonso Falls ceused b& inheritance and land sales.gl/

As a result of this fragmentation process many landholdings are nowadays
too small to provide a livelihood for their cwners. In the Jaguaribe
Valley, for example, properties exist of less than one metre in width
which stretch back from the river for perhaps several hundred metres.

The most extreme case encountered was a property oniy 20 centimetres widezgﬁ/
This period of expansion in the interior saw the emergence of a
variety of tenancy arrangements between landowners and rural workers., In
addition to the vaqueiros and the few small farmers who provided food for
the large estates new categories were formed: tenant farmers (rendeirgg),

sharecroppers (parceiros); day labourers (jornaleiros) and squatters
(ocupantes). These categories were adoptved from the neighbouring agreste
region closer to the coast which had been settled far earlier. These
relationships had the effect of extracting for the landowners that portion
of production which could be sold for a cash profit, namely, cattle,

cotton and some food products} At the same time they gave the peasant the

gé/ Sir Richard Burton, The Highlands of Brazil, 2 Vols., London, 1869, II,
p. 432,

Orville Derby, Reconhecimento Geoldgico do Vale do Sfo Francisco,
Typografia Nacional, R.J., 1880, p. 23,

§§/ Data from my own field research in Cearé, Brazil, 1975,

* 1 league = 3.8 miles (6 kilometres).
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"right to occupy the land in return for payment either of a cash rent or,

as was more usually the case, for a stipulated share of the crop.

On the one hand agricultural production was clearly linked to capitalist
markets and was stimulated by the profit motive as far as the fazendeiro va
concerned. On the other hand it was only possible to extract this surplus
through the maintenance of what may be termed 'fegdalist-type' relations
between landowners and their work force such as debt~bondage, reinforced

by ties of compadrasco or godparenthood and patron-clientage. The

mejority of rural labourers had few direct dealings with the cash economy,
paying their rent and receiving their rewards in kind predominantly.

It has been argued that in the nineteenth century sertdo the wealth
of the landowning class depended on the area cf land owned and on
maintaining the lowest standard of living for the rural mass in order to
maximise profits., DMonopolization of the land, it is alleged, made it
possible to determine thg condifions of the poor by controlling their access
to it.gg/ Whether or not this was a conscious strategy on the part of
most landowners is debatable, Certainly during this period the
identifiable rural groups which were formed seem to have led a very
precarious existence. This is true of squatters, sharecroppers and day
labourers, the landless aﬁbulatory agregados who constituted the largest
and poorest section of the peasantry. Tenant farmers seem to have been
better off, |

The economic position of low-income farmers in the sexrtZo was
aggravated by increased pressure on land caused by population growth and
migration. Gradually the most fertile areas in the valleys and uplands

became occupied, a process which was accellerated by the 1845 drought.

22/ V. Cadaxa, Rural Trade Unionism and Politics in N,E. Brazil, mimeo.,
London ‘University, 1975, p. 10.
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In 1850 the serras, which until then had been the territeorial patrimony
of the indians, became public domain. By 1860 small farmers had

reached the stage of invading the more arid caatinga, while settlers

too poor to buy land became tenant farmers, squatiers, sharecroppers and
labourers for the landowners, forming a pooi,of cheap labour., The last
three groups, the migratory agregados with no fixed contracts on fazendas,
wvere particularly affected by the drought given their less secure positions.ég/
The disastrous impact of the 1877 - 80 §§g§ may partly be explained

by the high proportion of agregados employed in agriculture, an estimated
200,000 out of a total poprlation of half a million in the state of

Ceara alone.él/

An additional strain on the rural work force was produced by changes
in the composition of the peasantry resulting from the cotton boom,
Evidence suggests that many herdsmen and small farmers producing for
their own subsistence needs switchéd to growing cotton, becoming marginal
commercial farmers. The end of the boom period coincided roughly with
the end of the 1877 drought, leaving farmers with a severely reduced
income from cotton as well as fewer staple food crops with which to sustain
themselves.éz/

Apart from the econoﬁic and social mechanisms underlying the system of
domination, there existed an important political dimension., Coronelismo
is the name giveﬁ to the system of political behaviour which allowed
individual landowners or cliques of fazendeiros to‘control the vote in

rural areas in exchange for favours from local, state and national elites.

29/ cumniff, op cit., pp. 28 - 31.

31/ Thom%z Pompeu de Souza Brasil, Insaio Estatistico da Provincia do
Ceard, 2 Vols., Fortaleza, 1867, II, p. 393.

32/ Cunniff, op cit., pe 96.
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tColonels' were originally imperially-appointed officers of the now

extinct Guardia Nacional, a post either given to or bought by the most

powerful landowner in a municipio., After the military post had been
abolished the term was used as an unofficial title for local bosses.éé/
First established in the sugar plantation society of Pernambuco and

Bahia, coronelismo spread with the expansion of the agricultural frontier
into the sertzo., The power of a local coronel depended on the number of
votes he could direct, frequently reinforced by vaerious extra-legal
methods such as fraud, threats of violence and the use of hired henchmen
(capanggs) to intimidate vi:tims. DNot only was he immune from the police,
he frequently used them for his own personal ends, administering justice
as he saw fit.éﬁ/

At a broader leﬁel, then, the local boss was able to use his
influence to exert pressure on state legislatures, ﬁérty machines and
juridical procedures as.well as gain access to additional financial resources
such as bank credit;ié/ The example of the Inhamns area in Ceara,
illustrates how effectively one family could dominate the economy and
~political life of a region for over two hundred years despite the
penetration of external threats to its authority such as the arrival of the
police corps and the crea£ion of political parties.éé/
In times of extreme need the colonels were not averse to recruiting

the services of independent bandits (cangageiros) to supplement their own

strong=-arm men. If really desperate they would ally with each other, a

22/ P, Singleman, "Political Structures and Social Banditry in Northeast
Brazil", Journal of Latin Americen Studies, VII, I, 1974.

z
Zé/ 11,V, Vilaga and R.C. de Albuquerque, Coronel, coronéis, Tempo Brasileiro,
R.Jo’ 19659 pp- 38 - 90

éj/ Ibid.

36 one .
3¢/ B.J. Chandler, The Feilosas and the SertZo dos Inhamuns, University of
Florida Frzss, Gainsville, 1972,
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case in point being the 1911 pacto dos coroneis in the Cariri Valley.él/

At the same time, however, class solidarity amongst coroneis was
undermined by often profound vertical splits when families would fight
each other for control of local political offices of land, Despite the
system of heirarchical interdependence of local, state and national
levels of patronage, however, ultimately the power of the coronel rested
on the dependence of his rural followers and the émount of grass roots
support he could muster.

The significance of coronelismo at the level of the estate was thaf
political and socio=-economic controls reinforced each other, It has
been suggested that this political éctivity was an essential partner to
economic exploitation, allowing landlords to squeeze the maximum possible
surplus from their work-force, eliciting submissiveness and crushing any
resistance or attempts to challenge their monopoly ovexr the land.zg/
While no doubt there is a good deal of truth in this argument, it can
be carried too far, If‘a landowner's degree of political leverage did
depend on the number of votes he controlled and hence on the number of
followers, he would surely risk losing his dependents to another patron
if he treated them too hafshly. There must have been some freedom of
mobility, although this was probably reduced by the coercive power of the
landowner, by debt—béndage, difficult communications and similarity of
working conditions overall,

In turning to an analysis of the existing system of tenure

arrangements, principally those of sharecropping and minifundismo, it

is precisely the more subtle forms of social and economic coercion, along

éZ/ Singleman, op cit., pe 77

éﬁ/ V. Cadaxa, op cit., p. 10 and M.A., Ferraz de S4, Dos Velhos aos Novos
Coroneis, PIMES, Recife, 1973, pp. 23 - 5.




with the more obvious pressures, which determine the dependence of these
groups and their consequent vulnerability to the drought., Iirstly,
however, a few comments are in order on the problem of actually
classifying rural occupational groupings. It is often rather difficult
to establish hard and fast definitions between the various groups such as

smallholders (minifundistas), tenant farmers (arrendatarios), sharecroppers

(Barceiros), squatters (ocupantes) or wageworker (assalarizado or diarista).

In theory a tenant farmer pays rent in cash while a sharecropper gives
a certain portion of his cropsto the landlord, In practice, however,
both groups sometimes pay a combination of goods, cash or services,
Similarly, a smallholder who cannot.support his family from his plot of
land may supplement his income by woxrking as a day-labourer for a local
fazendeiro, In one survey it was found that 4 out of 608 parceiros

interviewed paid money as rent in addition to supplying goods and services

to the landlord. Of 70 arrendatarios 44 paid exclusively in cash while the
remginder supplemented %his with labouring and part of the crop.éﬁ/
Another study of the sertfo of Canindé, Ceari, discovered that 36% of
sharecroppers supplemented their income by working as wage-labourers at
some stage in the year.ég/

Despite these appareht anomalies, it is felt that distinctions between
rural gfoups are drawn sufficiently clearly in the major sources of
reference used in the present study. Particularly relevant is the
parceiro's relationship with the landlord for, as the 1970 drought survey
by Cavalcanti and Pessoa showed, it is this group which is especially

badly hit by the drought. All sources quoted adopt the standard definition

39/ Cavalcanti and Pessoa, op cit., p. 139.

AQ/ G.F. Patrick and J.J. de Carvalho Filho, Grupos de Pobreza na
Agricultura Brasileira: Relatorio Preliminar, FIPE, Sao Paulo, 1975,
P. 280
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of parcerio as a worker who received payment mainly in kind and who
pays rent in the form of an agreed share of the various crops (one~ha1f,
one-quarter, one~third, etc.)s This is also the criterion adopted by
the Brazilian Census Division (IBGE) and allows comparison of micro-studies
with broader trends as indicated by official statistics,

An important conceptual problem which cannot'be overlooked, of course
is how to establish a sharecropper's exact degree of dependence on a
particular landovner., Some indication may be given by breaking down payments
of goods, services and cash to the landowner., Alternzatively, it may be
possible to show whether the Eggggigg is 'responsible! for administering
the property or whether he is subordinate to someone else, as does the
Agricuvltural Census. Ideally, a number of variables should be taken into
account which have a bearing on the sharecropper's situation but which are
difficult if not impossible to quantify using standard questionnaire survey
techniques. These may %nclude pressures such as intimidation or debt-
bondage., Descriptive evidence has, therefore, to be used to complement
quantitative data., The fact of parceiros' economic weakness and
disproportionate vulnerability to the drought is, nevertheless, well
established,

Sharecropping is more common in the sertdo than in any other region
of the North-East. A study of Pernambuco showed that, as a percentage of
total cultivated area, twice as much land is sharecropped in the interior
as in the more fertile agﬁeste.él/ In terms of the percentage of rural

establishments administered by shkarecroppers as opposed to arrendatarios,

parceria in the sertio do Pajeu is 2.2 times as common as in the agreste

setentrional, For the interior as a whole one and a half times as much

4/ See mable 9.
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. . . 2
land is sharecropped as is rented by cash-paying farmers.ﬁ~/ In the

coastal zona da mata sharecropping is virtually non-existent,

fbout 83% of agricultural labour in the interior is provided by the
person administering a property and his family.éé/ The landowner
who wishes to recruit additional workers on a longer term basis than
temporary assalariados employed during busy periods such as the harvest,
is faced with few alternatives. The other mgjor tenancy arrangement
apart from sharecropping would be to lease the land to a tenant farmer
or arrendatario, In 1970, according to the Agricultural Census, of
500,000 'responsible' producers in the sertfo some 84,000 consisted of
tenant farmers, or 3.,25% of the total labour force. The number of
sharecroppers (both 'responsible' and subordinate) totalled 186,000 or
Te2% of the sertZo rural labour force of 750,000, Although many landlords
employ tenant farmers, then, parceria is clearly the most common tenure
arrangement after ownership of land itself (19.5% of the work force).éé/

The sheer force of tradition could be used as an argument to help
explain the continued use of éharecropping in the sertZo. Ideally one
would like to undertake a comprehensive study of the economic rationality
behind the use of parceria in this region of Brazil, However, such an
analysis is beyond the scope of the present thesis, It seems reasonable
to suggest, nevertheless, thét parceria offers certain advantages over other
types of arrangement, Broadly speaking, under this system the landlord
is able to extract a substantial economic surplus in kind which he is then able

to commercialize, This effectively minimises the sharecropper's

42/ Agricultural Census, 1970,
43/
See Table 12,

44/ Agricultural Census, 1970,
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participation in the market economy and helps to stabilize employees

on the land. The owner's share of the crop may vary considerably, but a
typical example is the case of parceiros in the Valley of the River
Piranhas, Parafba, who occupied 78% of the land ?ented out by landowners.
The latter were génerally paid one-half of the permanent crops (cotton,
bananas) as well as one-third to one-fifth of all temporary crops

(beans, corn, manioc), the remainder being for the share tenant and his
family to consume, sell or exchange.ﬁi/

Johnson concludes that sharecropping is an adaptive form of
production which enables parceiros to meet subsistence needs and make the
best of things in their struggle for existenoe.ﬂé/ Cheung also points
out in relation to Taiwan that share tenancy is not necessarily an
inefficient way of allocating resources but may be a rational means of
maximising wealth under given circumstances.él/ Johnson argues, furthermore,
that a parceiro can express his independence from a landlord by being
able to leave the fazenda gquite freely if he wishes, confident that he
can find work with another 1andowner.é§/ However, freedom of movement
does not‘necessarily signify freedom from the system of parceria, which
studies indicate to be similar in its basic features all over the sertzo.
Even Johnson admits that there are, in practice, considerable restraints
on the share tenant leaving the fazenda of his own free will, He has
invested his labour in planting cotton and other crops which have a value
and can be sold to the landlord or consumed. If the worker suddenly

leaves he forfeits the right to any compensation, a restriction which was

45/ Hidroservice, op cit., Vol. 6.

W.A. Johnson, Sharecrovpers of the SertZo, Stanford University Press,
California, 1971.

Steven Cheung, The Theory of Share Tenancy, University of Chicago Press,
Chicago and London, 1969.

é§/ Johnsony on cit,, pp. 31 = 40.
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felt by most except the newly arrived on the farm that the author
studied.ﬁg/

A large degree of freedom of mobility is only theoretically
possible in areas where labour is scarce and its supply relatively
inelastic, as appears to be the case in the area of Ceard studied by
Johnson.ég/ It is doubtful, on current evidence, whether this region
is ‘typical of the sertfo as a whole, Firstly, se?eral studies indicate
a surplus of labour, especially in the more densely populated valleys.él/
Secondly, the degree of rural underemployment in the sertZo is hidden
by the fact that the unpaii, family labour sector absorbs much of the
excess which remains after emigration. The importance of this group
should not be underestimated since 1970 Census figures indicate
that it accounts for 8%% of the rural labour force in the sertéo.ég/
A recent study estimated that in 1970 the 'surplus' rural labour force was
as high as 547,000 or 21% of thetotal.éé/ The presence of such
additional labour diminishes the bargaining power of labour generally
because it acts as a reserve of manpower which can be tapped by landlords

when required.

For the landowner, then, especially the larger fazendeiros, share-

‘4-'9/ Ibidl’ ppo 40 - lo

——/ Ibld‘, p. 38, and W.A. Johnson and B.A. Siegel, "Wages and Income in
Ceara, Brazil", Southwestern Journal of Anthropology, 25,1, Spring, 1969.
pr. 4 - 6.

él/ Hidroservice, op cit., and DNOCS/SUDEC Estudo Socio-Economico de Uma
trea Rural do Vale do Acarau, Fortaleza, 1973, pp. 76 = 80, and
W.He Nicholls and Ruy Miller Paiva, Noventa e Nove Sitios e Fazendas:
Betrutura e Frodutividade da Agricultura Brasileire, ITT Regifo do Cariris
Crato, ¥GV, ReJ., 1968, p. 105.

==/ See Table 12,

. N . /. R — .
Vicenzo d'Apote, Bases Para umg Folitica de ColonizacZo e Reforma Agraria
no Nordesie do Brasil, SUDENE, Recife, 1972, pp. 115 - 17.
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cropping is a reasonably profitable means of acquiring labour for his
property. The payments in kind mentioned above as the basic feature of
parceris mean that the landlord may keep his workers on the land throughout
the year without having to pay wages for the entire period, as he would

have to with assalariados permanentes, This system also reduces costs

of production since the parceiro is inevitably required to pay for

such items as seeds himself, In order to do this he will probably request
a loan from his employer against the subsequent crop. At this stage the
sharecropper has made a medium to long term obligation towards his
landlord which places the former in a decidedly subordinate position. The
overwhelming majority of agreements between share tenants and landlords
are verbal,ié/ and liable to different interpretations according to who
happens to have the upper hand. Committed to repaying the loan, the
parceiro is frequently forced to sell his share of the harvest to the

landlord while it is still in the ground (venda na folha) at a price well

below that which the employer will obtain on the market, If he sells his
produce immediately after the harvest the tenant will still get a low
price becauée supply i1s at its maximum and the parceiro is unable to store
his cotton or beans for sale during the off-season,

Sharecropping is not‘a totally repressive relationship with no
advantages for the parceiro. For the landless worker parceria represents
a more attractive proposition than daily wage-labour which is unpredictable

in supply and whose rewards are subject to inflationary pressures.iﬁ/

54/ Of 435 contracts surveyed in the sertao do Pajeu, only 5 (1%) werec
written and the rest verbzl, SIRAC, Fstudo da Rentabilidade, Table 4,2.

22/ In the Acarau Valley, Ceard, wage workers (alusados) are almost
totally unemployed for six months of the year, employment opportunities
being limited by the high degree of family latour used. Thelr general
economic situation is more desperate as they do not grow their own
food, DNOCS/SUDEC, op cit., p. 101.
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The sharecropper, unlike the assalarizdo, does not have to buy his major
food supplies, and one of the advantages of receiving payment in kind is that
it acts as a hedge against inflation.éé/ Such benefits may be offset
by weather risks or by competition amongst labour in reducing either
land allotments or crop shares, but such divisions are usvally fixed by
tradition rather than by competitive forces,

On the whole sharecroppers in the sertio are better off than wage-
workers but worse off than tenant farmers or smallholders in terms of
total income. A recent analysis of Eafceria in the North=East concluded

that they fared better thar assalariados despite the instability of

employment and disincentives to modernization inherent in sharecropping.gl/
In the sertdo of Canindé, Ceard, the net famiiy income of parceiros was

found to be 28% lower than that of minifundistas.§§/ A similar conclusion

was reached in the Cariri where sharecroppers are better paid than wage-
Jabourers but are worse off than tenant farmers or resident cowhands
(vaqueiros). |

As a general estimate it seems that in the interior of North-East
Brazil approximately one-third to one~half of sharecroppers' produce
is consumed by the labourer and his family ('subsistence! production .
or 'autoconsumption').ég/ This may vary according to individual contracts,

to the size of establishment or even the general area, Some studies

Eé/ W.H. Nicholls and Ruy Millar Paiva, "The Structure and Productivity
of Brazilian Agriculture", Journal of Farm Economics, 47 (2), May 1965,
p. 358.

31/ Yony de S& Barreto Sampaio, "Modelos de Otimiza¢Zo na Agricultura no
Nordeste do Brasil, Com Enfase em Agricultura de ConsorciagZo em
Parceria', Communicac¢ldes, 9, PIMES, Recife., 1975.

58/ patrick and Carvalho Filho, oo cit., p. 37e

22/ Miller and Paiva, MNoventa e Nove Fazendas, III, p. 106.

§Q/ Cavalcanti and Pessoa, op cit., p. 191, also Patrick and Carvalho Filho,
op cite, pp. 33 = 4.
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indicate a higher level of autoconsumption for particular regions:

examples include the Valley of the Banabuiﬁ, Ceara (45%)§l/ and the

Valley of the Acarad (50%);§g/ With certain staple food crops the

level of subsistence consumption tends to be especially high, 80% of

beans, manioc and other vegetables in the Jaguaribe Valley, for example.éé/
The same survey informs us that cotton (75%), caju (98%) and carnauba

(90%) are mainly commercialized.

Although there is a high level of subsistence consumption,
therefore, there exists a sufficient amount of direct market contact
to allow us to place sharecropping in the category of "semi-subsistence"
agriculture. That is, farming which is devoted primarily towards
autoconsumption and paying the landlord in kind, but a proportion of
whose surplus also provides some sort of cash income for the parceiro,
There is a conspicuous lack of reliable evidence on how much of his
income the sharecropper receives in his hand free of any further obligations
towards the landlord., The size of such an income, as well as any cash
reserve, would clearly be important factors in determining how wvulnerable
the parceiro is during a time of need such as a drought when he could not
necessarily couvnt on the landowner's help to tide him over,

A sharecropper is fairly heavily dependent on his stock of
subsistence crops to see him through to the next harvest but it is
wnlikely that a family will be able to go through a whole year without
needing at least some cash for other purchases or emergencies. Wage
labour may provide a useful supplement to a parceiro's income. Uﬁless

there is a special demand for such labour which keeps rates up, as in the

él/ SIRAC, Vale do Banbuiﬁ, p. 100,

2/ DNOC3/SUDEC, op cit., p. 64.

éé/ SIRAC, Raixo Jasuaribe: Estudo de Visbilidade, Vol, IT Dados Bésicos,
pt. 4 Situagfo iAtual, kecife, 1974, p. 67.
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sugar engenbos of the Carir{,éﬂ/ it is normally only used as a last
resort by sharecroppers. VWage working in Ceard was calculated as
representing less than half the value of a sharecropper's labour on his
own land, and share-tenants avoided it if they had the chance to till
their own plots insteadséi/

Where subsistence agriculture has been replaced by wage-labour in
the sertfo the effects on the rural populaiion do ﬁot appear to have
been beneficial. In Bahia, for example, sisal was introduced as an export
crop and regarded favourably at first because it freed the population
from their dependence on traditional agriculture. However, the
substitution of wage-payments for subsistence farming caused a severe
drop in the population's standard of living, including a marked increase
in the incidence of malnutritioneéé/

The parceiro may also earn money by selling his share of the
commercial crops, usually cotton and perhaps é few staple foods., Such
benefits are substantiaily reduced in effect, however, for the share-tenant
faces monopolies at every turn which reduce his bargaining power, When
it comes to selling, the sharecropper faces three alternatives; he may
deal with his landlord, he could sell to a local bodegueiro or a
travelling comerciante ma& take his produce away by lorry. Quite often
these categories overlap, reducing further still the farmer's choice of
market, The village shopkeeper, for example, may also be a landowner or
a lorry-owning middleman collecting from many small producers. These

intermediaries then sell to wholesalers (atacadistas) or even direétly to

éﬁ/ Nicholls and Paiva, Noventa e Nove Fazendas, pp. 102 - 3,

éé/ Johnson and Siegel, op cit., pp. 8 - 9,

éé/ D.R. Gross and B.,A. Underwood, "Technological Change and Caloric Costs:
Sisal Agriculture in N,E, Brazil", American Anthropologist, 73 (1971).
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the cotton gin, Commercialization bf agricultural produce in the
Worth-East is characterised by a long chain of intermediaries between
the farmer and the purchasing public, each subtracting his profit
margin, 'This helps to drive up prices for the end product and hold them
down for the producers of the raw materials.él/ These basic features
apply to agricultural marketing in the sertao whether cotton, fruits or
vegetables are involved.

The dependence of tﬁe small-scale producer is typified as much by
the low price he receives for his crop as by the high price he is obliged to
pay for his inputs. This arises from the fact that because he has few
assets and storage facilities, the poorer farmer is obliged to sell his

crops when prices are lowest. To repeat, venda na folha is common still

and may involve prices up to 40% below the subsequent market value.ég/

This is typical not just of sales to the landlord but of dealings with

other middlemen or bodegueiros, who advance supplies from their stores

on the same basis before the harvest.ég/ Payment in cash is frequently
replaced by payment in merchandise at prices above those which prevail

locally (escambo).zg/ Altrough this situation has improved with the

extension of agricultural credit, venda na folha and other forms of price-

cutting vhich prejudice the small farmer are still widely used, especially

él/ C. Slater et al,, Market Processes in the Recife Area of Northeast Brazil,
Michigan University, East Lansing, 1969.

§§/ BNB, Mercado e Commercializacdo do Algoddo no Nordeste, BNB/SUDENE,
Fortaleza, 1964, p. 101,

§2/ BNB, op cit., pp. 103 - 4, and OESA, Vale do Fidalgo: Estudo de Pre=-
Viebilidade, Vol. I, Pt, 1, DNOCS, Teresina, 1973.

710/ .
BiB, op cit.y p. 101, and OESA, Vale do TFidalgo: Estudo de Pre-
Viabilidnde, Vol, I, Pt, 2, DNOCS, Teresina, 1973, p. 966.
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whenever there is a reduction in demand by the gins.Zl/
Clearly, then, these restrictions on the bargaining power of

arceiros, as well as on other small farmers, are bound to affect their
position vis a vis the drought, This is particularly significant for

the sharecropper because, by the very nature of his tenure arrangements,
his contact with the market is already minimised in comparison with

other occupational groups. These additional pressures limit the cash
reserves which he can build up and, as a consequence, restrict his
ability to diversify his assets as protection against the drought.

Discussion so far has been focussed principally on how the sharecropper

is exposed to the effects of the drought by the landownership structure,
the system of tenure arrangements and the process of commercialization,
Much of what has been said applies equally to the smallholder or
minifundista who also tends to be badly affected by the gégg. Property
ovners make up 19.3% of the rural labour force but constituted 31% of work
front members in 1970.12/ 85% of work front recruits. come from
properties of under 10 hectares, a fact which reflects the considerable
pressures that small establishments are put under. Minifundios are
invariably more densely populated than larger holdingszg/ and their
resources have to be used more intensively in order to support dependents.
A recent survey found that the product per hectare in the sertZo on
properties of less than 10 hectares is five times that on holdings of

over 500 hectares, Conversely, the product per head on latifundios is

1/ BNB, op cit., p. 104, and Hidroservice, op cit., p. 2 = 4. 8,
12/
See Table 3,

13/ SUDENE, "Estudos Preliminares", p. 66,
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five times greater than that on the smallest establishments.ZA/
Nominally free, fragmented minifundios are often dependent economically
and politically upon large landowners and merchants., Like parcecircs
their relative lack of assets obliges them to commercialize their
produce with larger landowners and middlemen who command a superior
bargaining position,

During a crisis, however, minifundistas are generally in a better

position to resist the drought than parceiros. They are not liable to
be expelled by a landlord, nor do they suffer their land being invaded
involuntarily by foraging cattle which devour the cotton and vegetable
crop. They are more likely to have their own‘few head of cattle which
can be sold in the event of a gégg; the land itself is another asset

which may be sold as a last resort. Evidence of land sales during the

1970 drought suggests that minifundistas sold property and other capital

goods disproportionately more than large landowners.zg/ Most small
properties, however, do not have the facility to decapitalize in the
face of an emergency, either by selling cattle dr land, and have to
concentrate on maximising their returns on crop cultivation. Using
his family's labour and putting all his efforts into planting and
replanting cotton as well‘as staple foods, the smallholder is in a
somewhat better position to resist the drought than the parceiro. His
real income is higher, as we have seen, his position more secure and
less subject to the arbitrary decisions of landloxrds.
Instituticnalised credit is one means by which the vicious circle

of debt dependence may be broken. Unfortunately, those most vulnerable

14/ SUDENE, "Estudos Preliminares", p. 66.

15/ Cavalcanti and Pessoca, op cit., pp. 151 - 3,
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to the drought, becavse of their economically weak position, do not receive
credit assistance in proportion to their needs., It has alrcady been shown
that larger holdings oriented towards extensive cattle rearing are relatively
cushioned from the drought for several reasons. Their position is further
strengthened by both emergency credits and by normal agricultural loans,
which have tended to ignore the urgent needs of the cotton and staple food
crop sectors, preciéely those from which must flagelados originate,

Agricultural credit in the North-East has aiways been monopolized by
larger landowners by virtue of the collateral they are able to offer banks.
The Bank of Brazil (BB), for example, has always favoured lending to cattle
enterprises rather than for the production of food crops since the collection
and sale of animals in the event of default is much easier than if land as a
guarantee has to be sold. The market for cattle is considered more secure
and less liable toJfluctuations than food crops. In normal years, therefore,
properties of over 100 hectares tend to receive far larger bank loans than
smaller properties.ZZ/

The bias towards cattle rather than perennial or food crops was reflected
in the distribution of emergency credit during the 1970 drought. The CRAN
programme (Special Credit for the Recuperation of North-East Agriculture) was

authorized by the Central Bank in March, 1971 and replaced the CEN.1§/ CRAN

11/ Cavalcanti and Pessoa, op cit., pp. 211 - 12,

1§/ Emergency Credit for the North-East: CEN was designed to subsidize
employment—-creating investment on the fazendas in an attempt to stem the
flow of unemployed to the work fronts., At the same time it would result in
permanent capital formation, in contrast to the fronts which were considered
by many to be a wast of public money in the long run. The cost of CEN was
small (Cr.%20 million compared with a Cr.¥352 million expenditure on work
fronts) but it was claimed to.have created 56,000 jobs agzinst the fronts!
450,000 a very impressive ratio, Funds were disbursed only upon receipt
of proof of wage payment to his workers by the borrower and a committment
to keep them on the land,
Mailson Ferreira da Nobrega, "Desenvolvimento da Agro-pecuvaria Nordestines
0 Banco do Brasil e Acdo Governamental, Boletim do Banco do Brasil, VII, 3,

1973,
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was a one-year scheme which was intended specifically to finance, through
the BB, BNB and BNCC, special loans to medium and small producers with an
anmual production of up to 100 times the minimum-wage in the case of the
former and 1,000 times in the case of the latter, These limits could

be exceeded in special cases where perennial crops (cotton mainly) aﬁd
cattle (chiefly pasture-formation) were concerned. These exceptions, however,
subsequently came to make the rule and dominated lending activities.zg/
CRAN was replaced and absorbed by PECRO (Special Programme of Guided

Rural Credit) in June, 1971. The emphasis given to PECRO was more long
term (1971 = 4) and on overall agricultural development., PECRO and CRAN
subsidized credit together accounted for 37% of rural lendihg in the North-
East by the BB in 1971. Credit was concentrated in livestock; pasture

formation (26%), reservoirs (12%) and land clearing (7%).§9/

The respective shares of cattle and cotton may have been in
proportion to their contributions to regional agricultural production
approximately (25% and 9%), but livestock's share of emergency credits
seems to have been disproportionately large in relation to losses incurred
during the gégg. Cattle production actually increased during the drought
year, as we have seen (in.Table 7), while cotton production fell by as much
as 87% in drought-affected areas, although the overall decrease in cotton
producfion may have been nearer 40%.§l/ Staple food crops fare particularly
badly during a drought. At the first sign of a §§g§ or abnormelly dry

period banks withdraw their loans for fear of losing their money and renew

12/ Sece Table 14.
§9/ Ibid.

Ql/ George Patrick, Desenvolvimento pericola no Nordeste, IFEA, R.J.,
1972, pp. 36, 45, 53. and, IBGE, Anuario Estatistico do Brasil, 1971
ppc 148, 161 - 2, 1650
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them only when the first rains arrive, which may be several weeks after
planting starts. This is true of both the BB and BNB which together
account for virtually all institutionalised lending to agriculture in

82/

the sertio. Subsistence crop production is concentrated on smaller
properties, precisely those which stand the smallest chance of maintaining
the pre-drought level of credit.gé/ In 1972 basic staple foods (beans,
manioc and corn) accounted for 19% of the total value of crop production in
the North-East and 42% of the total cultivated area, but received only
19% of agricultural credit in that region.gﬁ/

The PROTERRA credit programme,§2/ which took over from PECRO and CRAN
in 1972, continued this bias. The maintenance and acquisition of
livestock was given preference, with PT cattle loans as a proportion of
the total PT loans increasing from 45.7% in 1972 to 51.6% in l973.§§/
This is also reflected in the large size of cattle loans compared with those
for crop production. Livestock loans went up by 27% over the period 1970 - 3
while loans for crops remained stable.§l/ The share of livestock credit

in total BB lending in the North-East has risen from 25% to 33%% from

1970 = 5, although the figure for Brazil has been a constant 21% over this
period.§§/

82/ Report in O Globo, 1lth January, 1976.
4
§Z/ Cavalcanti and Pessoa, op cit., pp. 211 = 12,
§§/ Based on information from the Ministry of Agridulture, EAGRI/SUPLAN.

Eé/ Programme of Land Redistribution and Stimulii to North-Eastern
Agro-Industry, instituted by Decree-Law 1179 of 6th July, 1972.

§§/ Based on data from the Bank of Brazil - 2nd Region,
§Z/ See Table 13,

§§/ Based on data from the Bank of Brazil - 2nd Region.



TIRRRE IR o MY Sa T, 21 AT

- 80 =

Although PROTERRA was intended to provide subsidised credit
(actually at negative interest rates) for investment, modern inputs and
land purchases in North~Eastern agriculture, there are indications that it
may not be serving this purpose. The short term nature of loans under the
plan conflicts directly with its manifest goals., Credit is given for a
five year period under present arrangements, which has the effect of
favouring more traditional, extensive methods of cattle rearing. Short-
term, speculative investment may be the result of this policy rather
than the longer term committment towards modernization implied by
PROTERRA. It is conceivabls that existing pastures could be depleted or
even cotton and food-producing areas converted to cattle grazing in order
to obtain quick returns. If this were to hapyen on a large scale, the
dislocation of sharecroppers and their families already typical of drought-

hit regions, may become a typical feature of agricultural life in the

sertdo.

To conclude the discussion on how the rural structure of the Northe
East affects the vulnerability to the drought of certain groups more.
than others, a word on current trends is in order. The changing pattern
of land ownership will be looked at, along with modifications in the
occupational structure of rural areas in the sertZo. These factors are
likely to have an important bearing on the size of groups at risk to the
séca as well as their degree of vulnerability.

Over the past thirty years in North-East Brazil food production
has expanded in step with increased urban demands, chiefly by means of a
proportional increase in the‘area under cultivation rather than through

89/

higher productivity. In fact, production of food crops has increased

twice as fast as industrial crops.gg/ Two seemingly opposed schools of

Q
§4/ Ge. Patrick, op. cit., ppe. 43 et seq.
90/

' SUDENE, "Estudos preliminszres", p. 80,
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thought exist which try to explain.how the rural population was
mobilized to supply this increased demand. The ‘pre-~capitalist' model
views the maintenance of non-capitalist relations of production as a
prerequisite to capitalist expansion in the North~East which releases an
agricultural surplus for the urban sector. This analysis sees agricultural
production of foodstuffs as an almoét completely subsistence activity which
expands in relation to the needs of its members rather than in response
to market pressures. Any surplus provides the urban food supply, and
the fact that they coincide is fortuitous.gl/

in alternative view, the 'capitalist' model, holds that this post-war
increase in agricultural output is a direct response of producers in the
countryside to income opportunitiés generated by increased urban demand,
facilitated by better communications and the penetration of an increasingly
rationalised peasant marketing system. Farmers and merchants alike act
in accordance with market incentives.gg/ Another argument, compatible
to some extent with both schools of thought, attributes the higher output
to reduced underemployment of labour and higher productivity per capita
resulting both from internal migration and net loss of labour. from the
North-East as a whole.gé/ This analysis is more similar to the ‘'capitalist!
model and differs fundamentally from the 'pre-capitalist' in assuming
a much greater degree of commercialization and price motivation on the
part of small producers.gﬁ/

While these analyses differ on the degree of commercialization of

91/

Z=/" Francisco S& Jnr., "O Desenvolviménio da Agricultura Nordestina e a Fungao
das Atividades de- Subsistencia", Estudos CEBRAP, 3, January, 1973.

22/ S. Foreman and J.F. Reigelhaupt,‘"Market Place and Marketing System;
Towards a Theory of Peasant Economic Integration", Comparative Studies
in Society and History, 12, 12, 1970,

22/ Ge Patrick, op Citn, PPe 169 - 700
o4/

- —I—Pj'd.’ ppn 171 - 20
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agriculture that exists in the counﬁryside and on the nature of small
producer motivation, all agree that some contact with the market, whether
directly or indirectly, is involved. There is, ih other words, more
overlap between these apparently contrasting viewpoints than some critics
are prepared to admit. The above discussion of sharecroppers and
smallholders in relation to the drought labelled this sector 'semi=-
subsistence' in recognition of this fact. That is, both parceiros and

minifundistas devote themselves principally to satisfying subsistence

needs but are linked to the market in varying degrees by dealings with
landowners and middlemen. The more direct contact of large landowners with
the market economy, mainly through the commercialization of cattle and
cotton, was found to be a major factor shielding them from the harmful
effects of the drought. The relative isolation of sharecroppers and,

to a lesser extent, smallholders, from the market means that these groups
suffer disproportionately by having insufficient resources to fall back on
in terms of cash and other liquid assets. Any expansion or contraction

of this 'semi-subsistence' séctér will, therefcre, have a fundamental

bearing on the human impact of the drought.

One clear trend which has emerged from an analysis of Agricultural
Census data is of the polarization in the distribution of landholdings.
As table 11 shows, over the periocd 1940 = 70 in the sertao properties
below 10 hectares accounted for 7.55% of the increase in cultivated area,
while establishments of over 100 hectares were responsible for 60% of

this increase.¥ There has been a large increase in the number of smaller

% IBGE Census data suffers from the disadvantsge of using administrative
rather than juridical landholding units but it has adventages also.
Firstly, data can be compared over time, Secondly, it may be broken down
into distinct geosraphical areas (litecral, zsreste, sertZo). Thirdly,
rural ‘'establishment' rather than the strictly legal 'property' division is

E conceivably more useful to indicate an economic unit of effective labour

' ebsorbtion. No other source combines these features.
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properties, those of under 10 hectares rising from 36% of the total
in 1940 to 58% in 1970. Over the same time average property size in
this category has fallen from 5.41 hectares to 3.24 hectares. At the
other end of the scale the proportion of establishments over 100
hectares has dropped from 22% to %6, while their éhare of the total

95/

cultivated area has remained constant at around 75%. Such evidence
suggests that thereis taking place a fragmentation of minifundios in the
sertfo through inheritance and land sales which is comparable with

96/

trends for the North-East as a whole. The statistics also indicate that,
as far as larger establislments are concerned, increased concentration

of latifundics into fewer hands and, more significantly perhaps, into

fewer economic units, is becoming increasingly evident,.

Such trends can only be encouraged by current government policy over
agricultural credit; In their desire to encourage the spread of 'agro-
industry' Brazilian plagners have made available large sums of
subsidized credit through the banks to farmers wishing to expand extensive
cattle~raising. As we have seen, this has happened under PROTERRA, but it 1s
also taking place under SUDENE's 34/18 fiscal incentive scheme in which

over 90% of loans are going into livestock enterprises rather than other

forms of rural activity.gl/ Although increases in livestock production

\O

5/ See Table 10.

&/

\O

l

For the whole North~East the rate of minifundio fragmentation has been
slower (including agreste and litoral regionsi. The average size of
establishments up to 10 hectares has fallen from 3.90 hectares in 1940 to
2.99 hectares in 1970, The rate of concentration of larger holding, on
the other hand, has been similar, with those over 100 hectares falling
from 10.6% to 8% of the total number (1940 -~ 60) but maintaining their
share of cultivated land at just over 74%.

Data compiled from SUDENE, "Estudos preliminares', Table 20, and
tgricultural Census, 1970,

</ SUDENE, Projetos Agro-Industriais e Agro-Pecuarios Aprovados: Situaczo
até Junho de 1974, SUDENE, Recife, 1974.
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and exports produce impressive economic statistics, such productivity could
be prejudicial to the labouring population affected by this change in
land-use. Cattle-rearing uses relatively little labour, one of the

main reasons for the limited human impact of the drought until the
nineteenth century, when staple foods and cotton became important crops

in the sertfo. The spread of livestock enterprises is, therefore, likely
to displace labour, especially if lands currently used for subsistence

food and cotton are taken over for pasture. This has happened in

marginal cocoa-producing areas of Bahia, in the agreste of Pernambuco and
in the upland serras of Cearé.gg/

It therefore seems probable that a similar process is liable to take
place in the sertzo proper. Unless such displaced labourers migrate from
the area in search of either permanent rural or urban employment, they
would be forced to join the ranks of temporary wage-labourers in rural
areas which, according to past experience, tends to lower their real
standard of living. In theory this might at least perpetuate if not
increase the harmful effects of the drought upon this section of the
population. If the effect of credits to livestock is as described, they
will only be detectable in the statistics in the long run, but their
impact will be significant.

Another discernible trend is the growth of that sector of the rural
population classed as the head of the household together with his unpaid
family labour. Some observers have taken this development as the

consequence of the inability of the urban economy to absorbd excess rural

28/ SUDGZNE, "REstudos preliminares", p. 15.
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populationo—g/ In the sertfo, the unremunerated family labour sector

has

to no less than 83% in 1970.l

expanded from constituting 62% of the rural labour force in 1960

Q0 This increase has been at the

expense of other occurational groups such as hired labour and share-

croppers. The definition of sharecropper adopted by the IBGE in the table

cited is useful for present purposes since it includes only these

parceiros not 'responsible' for administering the land. Sharecroppers

with such responsibility are included in the family labour group. The

former type of share tenant (o nfo responsavel) was discovered by the

1970 drought survey to have the least security of tenure and the most

lisble to be affected. During the decade 1960 - 70 unpaid family

labour almost doubled from 1,200,000 to 2,200,000 in the sertéo.lgl/

Subordinate sharecroppers experienced a small decregse in numbers from

127,

000 to 119,000, although as a proportion of the total this group

fell from 6,24% to 4.58% over the same period.lgg/ The decrease in the

number of subordinate parceiros could be indicative of a smaller

population at risk to the drouglite On the other hand, the growth of

the family labour sector on minifundios which have gradually become more
fragmented over the years, could increase further still the pressures on

their limited resources, TFurthermore if, as some have suggested, the

S
2*/ Francisco Sa Jnr., op cit. The IBRD/SUDENE survey confirms the IBGE

100/

101/
107/

statistics, pointing out that family labour forms the largest single
occupational category. The same study also shows, moreover, that family
labour is overwhelminghly concentrated on minifundios of less than 10
hectares. The IBGE a2lso documents this fact; in 1960 58% of family labour
in the N.,E, was concentrated on holdings of under 10 hectares, SUDENE,
"Estudos preliminares", Table 30,

See Table 12. TFigures for the sertao show a comparable rate of incresse
with the North-East generally. Family labour as a proportion of the total
in the whole region went up from 64% in 1960 to 83% in 1970, SUDENE,
"Estudes preliminares", Tables 29 and 30, and Agricultural Census, 1970,

Agriculturgl Census, 1970,

See Table 12,
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excess of rural population left after emigration tends to become
concentrated in subsistence farming, their vulnerability during a drought
will undoubtedly increase because contact with the market seems to act

as a cushion against the drought and vice-versae.

This emphasis on the social and economic roots of the so-called
'drought problem' stands in direct contrast to the official preoccupation
of anti-drought agencies such as DNOCS with poor fainfall as the direct
cause of human suffering during extended dry periods. It became clear
during the first half of this century that DNOCS's concern with reservoire
building in response to the §§g§ did little to diminish the susceptibility of
the mass of poorer sertanejos to the drought., This was due in part to the
fact that reservoir-building was not accompanied by the construction of
irrigation canals that might have enabled a larger proportion of the
rural population to benefit from the enormous volume of water that was
stored, As it was, only nearby landowners who grazed their cattle on the
water's edge and a handful of small farmers who practised vazante
agriculture were protected from the drought by the réservoirs.

Irrigation is the latest anti-drought strategy and is designed to
correct this imbalance by helping to alleviate problems of rural unemployment
and migration associated with the Eé&é* The following chapters will
examine in detail, using three case-studies of irfigation projects, whether

_this goal is being met,



CHAPTER III

THE ORIGINS AND STATE OF IRRIGATION IN NORTH-EAST BRAZIL

For over a century the drought in North-East Brazil has been regarded
as one of the central causes of the region's socio-econcmic backwardness,
Yet it was not until the late 1960's that irrigation as an anti-drought
strategy was sriously considered by the government, despite thé fact that
it had been used for thousands of years in many semi-arid parts of the
world, Indeed, small private irrigation systems have long been a feature
of the Brazilian sertéo,l/ The idea of using irrigation to fight the
drought had beer mooted as early as the 1890's when the first large-~scale

. . [ 4 .
reservoir, the enormous Acude Quixada in Ceara, was constructed, With

a 50 kilometre network of canals, it had the capacity to irrigate
several thousand hectares. However, no plans were made to provide
facilities for crop productidn and nearby landowners used the reservoir
for watering their cattle pasture,

The serious drought of 1930 = 32 finally provided the impetus needed
to get seven small irrigation projects started but they had no significant
impact against the drought. In 1932 Vargas, aided by a north-easterner,
José Américo de Almeida, as his Minister of Public Works, increased federal
spending on the region to 10% of total government revenue., In the same year
work was started on the Lima Campos project (Cearé) followed by Sdo
Gongalo (Parafba) and Joaquim Tdvora (Ceard) in 1933, This first

generation of irrigation schemes came to include Condado (Para{ba), S&o

l/ See for example: COBA-ERN, Brumado River Vallev Irrigation Project,
DNOCS, Fortaleza, n.d.
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Francisco (Pernambuco), Itans (Rio Grande do Norte) and Santo Antonio de
Russas (Cearé). Progress was exceedingly slow, however, and by 1941 only
500 hectares of land had been irrigated.g/

Sao Gongalo seems to have been the most successful of these early
projects and illustrates very well the limitations of the old system. An

agricultural station (posto agricola) was established here by DNOCS in

1941, at which time only 118 hectares had been irrigated., The 1942
drought sent hundreds of families to S&Zo Gongalo from surrounding areas
seeking shelter., Private landowners, who possessed most of the land and
bought water from DNOCS very cheaply, took advantage of the influx to
expand their labour forces and the area under cultivation to over

1,000 hectares by the end of 1942, DNOCS, which also owned and rented
out an area of farmland, placed a further 400 hectares of land under
irrigated production.é/

The benefits of th%s type of irrigation scheme were spread very
unevenly, however, Only a small proportion of the land was actually
owned by DNOCS and rented out to smaller cultivatoms -{d6%)s—Most of -the
project area (84%) belonged to private landowners. Over 60% of the land was
concentrated in properties of over 40 hectares, which is considered to
be large for a relatively‘fertile, densely populated valley.ﬁ/ A high
- proportion of the Jarger landowners were totally absentee, leaving their
properties in the care of administrators and dividing them into small
plots for tenant farmers and sharecroppers, The latter two groups were
found to have a real income equivalent to just over half the official

minimum salary in 1968, On average, large properties (50 hectares or more)

2/ Paulo de Brito Guerra, "Evolugio e Problemas da Irrigag¢ao no Nordeste",
Boletim do DNOCS, 28 (2), July - December, 1970, p. Te

- - A~ . 7 . . a ~

A/ HIDROSERVICE, Recuperac2o Hidroagricola da Pacia de Irrigacao de S&o
Gongalo; Vol. VI: CondicBes Socio=-icondmicas, Hidroservice, S3o Paulo,
19717 De. 5 - 3- 1.
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enjoyed an income 14 times that of medium-sized holdings (10 - 50
hectares) and 25 times that of small properties (under 10 hectares).i/

A comprehensive survey of the area conciuded that only the largest
landlords made a ‘reasonable' living from the land, although other
sources of income are not mentioned. The 0,1 - 5.0 hectare categoxry
accounted for 32% of properties but only 3% of the area. As a consequence
of this intense fragmentation, three-—quarters of this group of

minifundistas earned less than the minimum salary. The proportion of

sharecroppers earning less than the official minimum was 63%% and 93% for

moradores.é/ Family incomes were kept low, the study concluded,

by the high proportion of dependents and lack of employment opportunities,
For almost 30 years these few hundred hectares of largely private

land served by DNOCS~built canals constituted the entire public effort

towards irrigated agriculture in the sertao. iny in the aftermath of

the disastrous 1958 drought was there a change of strategy away from

reservoir~building., SUDENE subsequently started work on two projects in

the SHo Francisco and Jaguaribe Valleys in the 1960's* but it was not

until the end of the decade that irrigation's place in regional development

plans became assured. GEIDA, formed in 1968, was charged with undertaking

a comprehensive study of irrigation possibilites for the whole country.

In this year the HMinister of the Interior, General Albuquerque Lima,

tried to promote more redistribution and placed greater emphasis on

2/ Ibidey Pe 2 = 3.7,

é/ Ibid., Table 3.%3.3.

¥ A Franco~PBrazilian mission made a detailed study of the Jaguaribe Valley
from 1962 - 65, and shortly afterwards work on the Morada Nova project
was starited by SUDENE, although it was later taken over by DNOCS. See:
GVJ, Estivdo Geral de Bsse do Vale do Jazmaribe, SUDENE/ASMIC, 1967.

In the SZo Francisco Valley the Bebedouro Froject was commenced in 1969 but

remained small scale with just over 100 families installed by 1974.

SUDENE, Relatorio Sintéticc: Andamento do Prosrama de Jrrigacfo no Nordeste,

Recife, 1974.
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agriculture and irrigation. The various North-Eastern agencies were
gradually centralized under MINTER, and DNOCS lost its autonomy in
1968, During the period 1968 ~ 70 SUDENE and SUVALE received a more or
less constant level of funding from the federal government while DNOCS3's
support dropped by almost 50%.1/ This was, no doubt, due at least in
part to the better record of the former two agencies in contrast to
DNOCS's reputation for misdirecting funds,; acquired during and after
the 1958 drought. However, under the GEIDA proposals, investment into
irrigation schemes in the North-East (Region A), over which DNOCS has
almost exclusive control, will be around Cr.gl,232 million. This
compares with investment into the S0 Francisco Valley (Region B) under
the direction of CODEVASF which amounts to Cr.$2,005 million until
1980, These sums, at 1971 values,¥ are in proportion to the areas of
land to be irrigated.g/ Irrigation seems assured of a steady source of
financing at least until the end of the decade, which is the period
covered by the initial PPI proposals.,

The objectives of irrigation strategy regarding its contribution to
Brazilian economic development are quite specific and may be dealt
with under the headings of employment, income and agricultural
production. GEIDA hopes to create no less than 115,000 jobs directly
on projects in the North-East and S&Zc Francisco Valley by 1980, on the
assumption that schemes will be fully operational, These jobs would
benefit a total of 350,000 people including dependents. In addition,

250,000 jobs would be created indirectly, benefitting another 700,000.2/

1/ See Table 15,

§/ GEIDA, Programa Plurianuel de Irricacio, (PPI), GEIDA, 1971, Vol. I,
Table 2 - 4, p. 18,

2/ Ibid., ppe 8 = 15 and PPI, Vol. III, Annex 8, p. 15.
¥ 1 U,S.% = Cr.¥4.20 (1971).
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The total number of people affected is therefore estimated at over

one million by 1980, out of a total rural population in the North-East
estimated to be 19 million by then. Labour absorbtion and the
stabilization of employment is perhaps the main goal of irrigation., The
heavy incidence of unemployment and underemployment during normal times,
exacerbated by the drought which throws thousands of small producers

off the land, makes the creation of permanent Jjobs especially relevant in
the sertdo. Irrization projects in the Centre-South of Brazil (Regions C
and D) will be more important as a source of supply for vegetables and
fruit in order to eliminate éeasonal price variations.lg/

GEIDA also predicts a large increase in the incomes of rural
population which benefits directly from irrigation projects, Cr.g2,100
(U.S.S360) Peaes per capita as opposed to the estimated average of
Cr.g583 (U.S5.$100) in 1980, The total annual income generated per
person directly employed is put at Cr.$6,640 (U.S.¥1,581) to Cr.g1l,200
U.S.$2,666) in contrast to Cr.gé,94o (U.S.$700) outside of irrigated
agriculture.l;/ This is set against investment costs estimated at
UeSe£2,000 to UeSe¥3,500 per hectare, or U.S.$4,500 to UeS.$7,000 per
worker, on the assumption that 1.8 to 2.5 hectares of irrigated land
are necessary to create one permanent job.lg/

The PPI plans suggest that one of the results of this empioyment
and income-generating activity will be to help slow down the rural-urban

exodus in the North-East and thus diminish the pressures on a heavily

inflated tertiary sector in the cities.lé/ Another will be to increase

10/

ll/ PPI, Vol, I]I, Annex 8, p. 12,

PPI, Vol. I, p. 8.

12/ Ibide, pe 18

12/ PPI, Vol. T, pp. 6 = 9, and GEIDA, Plano Nacional de Irrigacio, Fase T,
GEIDA, 1970, pe Bl = Te ’
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agricultural production both for the domestic market and for export
overseas. A substantial income will be needed, GEIDA maintains,
in order to justify the heavy infrastructural and other invesitment in
irrigation, |

GEIDA's crop production plans are based on calculations of probable
demand potential for a number of industrial and food crops including
cotton, citrus-fruits and vegetables. The profitability of irrigation
schemes depends to a large extent, GEIDA maintains, on sales of high=-
value cropse. Projecting ahead to 1980, when projects would be operating
at a minimum 10% rate of return, output will be very diversified.*
In the North-East citrus fruits head the production list (630,000
tons p.a.), followed by assorted vegetables (383,000), tomatoes (302,000),
cotton (254,000), potatoes (225,000) and fruits (102,000). The rest,
in order of importance, include melon, fodder crops, grapes, bananas,
sunflowers, oniong, peanuts, beans, wheat, pineapple, garlic, rice, corn
and sorghum.lé/ These optimistic forecasts extend to predicting
exports of severzl hundred thousand tons of fruit to Europe and the U.S.A.
by 1976.l§/ The total vplue of exports from PPL projects is expected
to reach U,S.$12.6 million for high~value fruit and vegetables, and
UeS.%34.5 million for traditional crops.lé/ Such an increase in agricultural
exports is seen as an important contribation towards the balance of

payments,EZ/

| =4
ié/ Ibid., Des 9.

ll/ GEILL, Plano lzcional de Trrigacio, Fase I, GEIDA, 1970, pe. Bl - 6,

¥ 411 projects included in the PPI programme will have a minimum rate of
return of 10%.
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In achieving these three objectives, those of increasing agriculturel
employment, incomes and production, GEIDA forecasts that valuable side~
effects will follow, -Firstly, irrigation farmers will acquire
technical skills, organizational capacity and the ability to "co~operate
pogitively" with their fellow producers. In addition, it is hoped that
they will develop "more rational behaviour in the sense of maximising theix
income".lg/ Presumably this is based on the assumption that rural workers
are at present non-rational beings, content to earn less—than-maximum
incomes, A second side-effect will be for technological diffusion to
take place from projects to non-irrigated agriculture, In this way, it
is suggested that the transfer of ideas and production techniques will
boost incomes in surrounding areas as well.ij/

When the GEIDA report was published in 1971 Brazil had 520,000
hectares of irrigated land, 340,000 of which consisted of rice-fields
in Rio Grande do Sul, Federal projects in the ‘drought polygon' accounted
for under 10,000 hectares and many schemes were in a precarious state,
During 1965 - 70 DNOCS had officially started work on a handful of
irrigztion projects but only a few dozen families were recruited to
cultivate less than 1,000 hectares of irrigated land, The GEIDA plan
incorporated these projects into the regional plan and tried to
systematize their execution. GEIDA envisages irrigating 368,000 hectares
in Brazil by 1980 in 64 "economically viable" projects.* The North-~East
and SZo Francisco Valley (Regions A and B) will account for 195,000
hectares, DHOCS has jurisdiction over 36 projects, 31 in Region A and

5 in Region B, covering 78,000 hectares., SUVALE will operate 17 projects

18/ wpr w1, 177, innex 8, p. 18.

*  Lefired 23 2 ninizum rate of return of 10% on capital investment.
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in the SZo Fréncisco Valley which together account for 112,000

hectares. Finally, DHOS¥ has charge of three schemes and some 5,000
hectares, which fall in both regions.gg/ DNOS is completely responsible
for irrigation projects in the Centre and South (Regions C and D),

another 172,000 hectares c¢rganized into just eight schemes, Overall then,
of the threc agencies involved, DNOCS has the largest number of projects
(36 out of 64) but the smallest area of irrigated land (73,000 hectares
of 368,000),

The situation over goals is a little confusing, however, since
DNOCS's own published figures differ from those in the GEIDA study.

The North-Eastern agency has a rather more ambitious target of 100,700
irrigated hectares by 1980, as well as a further 274,000 hectares of
caatinga incorporatéd to combine with the agricultural calendar of
irrigated areas, i.e. pastures for grazing cattle in wintexr months
principally.gl/ DNOCS also hopes to have absorbed 21,300‘families onto
irrigated plots by the end of the decade.gg/ Perhaps these differences
between DNOCS and GEIDA goals represent additional targets that the
agency has set itself, over and above PPI proposals,

An additional facet of irrigation plans is the concept of 'priority
areas'e This idea was originally developed in Brazil by President Costa
" e Silva in 1967, the same year in which the various Nprth-Eastern agencies
became suborainated administratively to the Ministry of the Interior,.
During one particular week, when the President moved the site of the

federal capital to Recife in orxrder to focus attention on the region's

29/ PPI, Vol. I, Table 4 -~ 8,

21/ DNOCS, Irrigacio (pamphlet), Fortaleza, 1975.
22/ Ibid.

* Departamento Macional de Obras de Saneamento.
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problems, a new plan was formulated. The "Co-crdinated Action of the
Federal Covernment in the North-East" was a series of "principal
measures and priority projects" of the administration. The Ministries
of Planning, Housing, Agriculture and the Interior established a set

of &reas prioritarias upon which efforts would be concentrated., These

included the humid valleys and uplands of the inte;ior the cdastal
table-lands the cerrados of Minas Gerais and the wetter lands of
Maranhéo;gé/ This has been interpreted as a means by which the
government could demonstrate its interest in the region without being
required to release funds for specific projects.gﬁ/ However, the
systematization of plans for the region, of which the 'priority area'
programme vas a part, may have been motivated at least partly by the
fact that the World Bank, the probable main external source of finance
for agricultural projects in the North—Eaét, wished to have evidence in
front of it that planning progress was being made. Ultimately, loans
would only be given aftexr specific projects héd been vetted by the IBRDogi/
These priorities were formalized into the POLONORDESTE strategy
in 1974 under the Second National Development Plan (II PND). Similarly,
DNOCS itself has established 'priority projects! concentrated into five
areas; the valleys of the‘rivers Parnaiba (Piauf), Jaguaribe (Cears),
Piranhas-A¢d (Paraiba), Cearad-Mirim (Rio Grande do Norte) and Moxotd=
Gorotuba (Pernambuco), which encompass 11 'priority projects'.gé/ Two

of these schemes, S30 Gongalo in the Piranhas Valley and Morada Nova

22/ SIRAC, Projeto de Desenvolvimento Rural Integrado do Nordeste (ﬁreas
Prioritarias), IPEA, 1973.

Zﬁ/ Riorden Roett, The Politics of Toreign Aid in the Brazilian Northeast,
Vanderbilt University Press, Hashville, 1972, p. 149,

25/ SIRAC, Projeto de Desenvolvimento Rural Integrado,pp. 16 - 17.

2§/ necs, ;zziggggg, Fortaleza, 1975,
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in the Jaguaribe Valley, are included in my thrce case studies.
By late 1975 only a small fraction of DNOCS's objectives had been
realized. Its 1974 goal of 36,000 hectares in operationgl/ hzd long
“been forgotten, Of its 100,000 hectare target for 1980 only 9,000 had
been irrigated, Neither was there any indication that the pace was
suddenly going to be stepped up to 20,000 - 25,009 hectares p.a. in
operation, as GEIDA envisaged. Of 21,000 families DNOCS hopes to
absorb by the end of the decade only 900 have so far been accomodated.‘
SUVALE's record is worse still with only two of its planned 17 projects
functioning and 150 families installed.gg/

The administration of DNOCS's activities in the field of irrigation
is divided into three levels; central, regional and individual projects.
Although the agency's representation is therefore decentralised, quite
the opposite seems to’be true of decision-making. Although the objective
of this thesis is not to study decision-making within the DNOCS
bureaucracy, the impression gained from contacts with staff in the field
and at head offices is that there exists little autonomy in this respect
at any level of the organization except perhaps the véry top. Even here
it was not possible to ascertain what constraints were placed upon DNOCS's
operations by the Ministe; of the Interior or other government departments.

All major policies are formulated and decisions made by the Directive

Council (Conselho Diretor) which is made up of a Director General and

six members appointed directly by the Minister of the Interior, Subordinate

21/ DNOCS, Programa de Irrigagcido, 1971 - 74, Fortaleza, 1971

g§/ SUDENE, Relatorio Sintético: Andamento do Frograma de IrrigacZo no
Nordeste, Recife, 1974. Updated with data {rom DNOCS.
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to the Directive Council and responsible for co-ordinating the

various divisions is the General Directorate (Diretoria Geral)., The

General Directorate embraces four divisions (planning, operations,
administration and personnel) as well as the four regional directorates.

The directorias regionais each have a ceniral office, situated in

Fortaleza, Recife, Teresina and Salvador, while the central administration
cccupies a large, modern building in Fortaleza. The regional offices are
each sub-divided into several sections, responsible for project study,
engineering, social work, administration, personnel and pisciculture.
Individual irrigation project managers are directly responsible to their
respective regional director,

Generally speaking, regional offices seem to have little autonomy to
make decisions themselves without prior consultation with and
authorization from the central administration in Fortaleza. Similarly,
project managements have a limited degree of freedom to act without first
obtaining permission frém regional head-office which may, in turn, have to
receive the go-ahead from central administration. On the one hand this
system has the apparent advantage of controlling the application of
_ resources in the light of DHUOCS's bad reputation derived from the

industrias da sféca. Although this particular phase during the late 1950's

vas the only stzin on an otherwise clean record, DNOCS personnel are
still very anxious to avoid even the suspicion that there could be a
recurrence of corrupt practices within the organization. On the other
hand, the numerous stages involved in the decision-making process often
lead to unecessary delays and conspicuous over-bureaucratisation.

In common with the coverall administrative structure of DHROCS, the
internal organizztion of individual projects is very heirarchical. There

are three tyres of project administirations, depending on the size of project,
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but all seem to share one common, fundamental characteristic. On all
three case-study projects there exists a visible and profound split
between the management staff (gerencia) and the irrigation farmers

(colonos or irrigantes). There is little exchange of ideas and no

collective decision making involving gerencia and irrigantes working

together., Technical and administrative functions are housed in the
main office or gerencia, as it is known, and decisions regarding these
matters are imposed exclusively from the top downwards. The opinions
of the farmers themselves regarding agricultural production, system of
credit, payment of incomes, etc. aspects which directly concerned them,
were, it seemed to me, rarely invited by the técnicos. The
organizational structure simply does not cater for this. Complaints
by farmers regarding their lack of say in the way the projects were run
were often matched by management's dissatisfaction with arbitrary decision-
making.on the part of regional and central offices unfamiliar with
local conditions,

In theory the interests of colonos are represented by the project
cooperative, All farmers are automatically members. The cooperative
is run by a 'deliberative council', which consists of members from the
gerencia, the technical s%aff in charge of cooperative administration
ar.d the farmers., Only one elected representative from the colonos sits on
the council, whatever the size of the irrigation scheme. In practice the
cooperaiive concerns itself exclusively with distributing credit, selling
the farmers produce and kegping charge of the accounts, The farmers have
little or no effective say in how the project operates. Group meetings
of trecoloenos with the gerencia are rare and, when they do take place,
criticism of existing procedures is certainly not encouraged. Most

farmers are unwilling to speak up in meetings; The tendency is, rather,
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for the acceptance of decisions handzd down from top level.

As might be expected, the distance between project administration
and farmers is reinforced by a total contrast in life-styles. The fact
that higher level técnicos have completely different backgrounds, live in
modern, large houses well away from the farmers, send their children to
different schools and do not, as a consequence, mix socially at all,
might seem an unnecessarily obvious point to make., It is, however, an
important facet of day to day life which matches and strengthens the
divisions that already exist in wérking relationships,.

The task of planning how an irrigation project will be executed is
not officially in the hands of DNOCS itself. A number of private cémpanies
have been contracted to undertake feasibility studies of the various
river basins considered by DNOCS to be suitable sites in which to locate
projects. These consultants are both FEuropean and Brazilian: TAHAL
Consulting, Ltd. (Israel), SCET (France), SIRAC, HIDROSERVICE and
Technosolo (Brazil) are a few examples., Firms are contracted on the basis
of tenders submitted by competing companies to the Ministry of the
Interior. Contracts are much sought after and, by all accounts, very
Jucrative, It was not possible to obtain precise information on this
but one técnico informed me, for example, that the viability study for the
Vaza Barris project in Bahia cost the Brazilian government over one million
dollars., Whatever the exact amounts, there exists the possibility that
strong efforts will be made to 'prove' the economic viability of
irrigation schemes on paper, It is in the interests of the company to
do so because favourable cost-benefit ratiés Justify the high costs,
both of the study and implementation of the project. This is especially

so in the light of the GEIDA precondition that a project to be included in

the PF]I programme should have a rate of return of at least 10%. Asfar as
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DNOCS is concerned favourable studies serve to justify the long
term viability of irrigation as a development strategy and guarantee
the flow of federal funds. The present research indicates that this
practice has led to unjustifiably optimistic forecasts for irrigation which,
as will be shown in later chapters, have not been matched by subsequent
developments.

A viability study may be broadly divided int; a pre-study phase and
a planning stage. The first is taken up with'assessing the general
technical and socio-economic problems of the area, leading to a set of
genéral recommendations. Such pre-studies invariably reaffirm the
importance of irrigation to the valley in question if it is to 'progress'
and the living standards of the population rzised. No other strategies
are ever suggested as serious alternatives. Once approved by the'DNOCS
central administration the feasibility study moves into the main planning
phase, which consists of four stages. Firstly, the river basin's
resources are surveyed, including climate, soils, hydraulics, engineering
problems, agricultural potential and socio-economic features. The
second and third stages pursue deeper studies of the same phenomena and
broaden the scope to encompass market studies, labour absorbtion, cost-
benefit analysis, the plaﬁning of engineering and colonization details,
Finally, the executive project involves detailed mapping of the area, a
comprehensive soil survey and plans for the successive stages of the
irrigation project as it is evolved.gg/

With a comprehensive plan as its basis, work on the project itself
is then started. The first task is expropriation of the privately-owned

land in the river valley. This process will be discussed in greater detail

22/ PPI, Vol. XII, Annex 32,
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in the next chapter, but the point should be made here that
expropriation is often hurried. A combination of political pressures
from Brasilia and the desire of DNOCS to be seen to be making headway
towards its official targets frequently speeds up the process, which
exacerbates already existing hardships for the population forced to
leave, DNOCS sometimes contracts special firms on its larger projects
simply to make sure that families leave the project area by the deadline
which has been set.

Irrigation schemes are located in valleys which already possess
reservoirs built by DNOCS. The agency employs private engineering
companies, contracted after competing tenders have been assessed, to
clear and level the land as well as build the network of canals.
Irrigation is by gravitational flow principally; farmers draw their
water from tertiary canals, which serve each plot of land, using flexible
plastic tubing (giiég). Construction companies are hired to build the
project offices, staff ﬁouses, farmers' houses and garage and storage
facilities. On the larger projects, such as SZo Gongalo and Morada
Nova, colonos' houses are grouped together into several nucleii. The
smaller schemes such as Sumé have a house adjacent to each plot.
Sometimes existing houses, expropriated along with the land, are utilized
in order to minimise costs,

In order to assessthe performance of irrigation three projects were
chosen as case studies from the 12 which DNOCS had in operation during
the time that field research was undertaken. Limitations of time and
other resources prevented the selection of more than three., Several
factors influenced my choice of these specific irrigation schemes. Firstly,
a rough cross-section of projects was required in terms of size (families

absorbed and area irrigated). Secondly it was felt that, for the purposes




of evaluation, all case studies should have been in operation for
several years so that significant achievements and trends could be
identified. Finally, adequate documentation for all three projects was
essential. This consisted primarily of information referring to the
characteristics of the valleys before the projects were implemented,
crucial to any comparative analysis. In one case this was provided

by DNOCS (Sumé) but in the others (S&o Gongalo ané Morada Nova) the
information was obtained from feasibility studies made by private
consultants,

A potential methodological problem presented by any such selective
sampling is, of course, the degree to which one can generalise from a
few case studieszs This problem, although uppermost in my mind throughout
field research, is not thought to detract from the validity of general
conclusions reached about irrigation projects in their present form.

There are several reasons why this is so. Firstly, DNOCS
adopts a similar strateéy, with minor variations, for all its irrigation
schemes, i.e. in terms of expropriation and compensation, division of
landholdings, commercialization, authority structure, method of recruitment,
etc. Secondly, the rural structures of the valleys upon which this system
is impcsed share common besic characteristics, i.e. structure of property
ownership, tenancy arrangements, system of crop commercialisation and
demographic pattern. As a result of these two facts, during fieldwork
it was found that, again with certain exceptions, a pattern emerged on
all three case-studies with the same basic features. This was not
fortuitous but the logical result of a similar DNOCS strategy for
rural areas with basically similar socio-economic situations.

Where possible, direct observations in the field are supported by
secondary data obtained from other studies as well as information from

irrigation experience in the SZo Francisco Valley, administered by CODEVASF.
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Both DNOCS and CODEVASF adopt similar irrigation techniques and ihere
is a degree of cooperation and exchange of ideas between the two
organizations. In fact, much of DNOCS thinking on irrigation seemns
to have been conditioned by the tactics that CODEVASF adopted on the
pioneéring Bebedouro project, started in 1968 at Petrolina.

Sumé is the smallest and longest established of the three projects
studied. 'It covers 260 hectares of land in the Sucurﬁ Valley, Parafba,
about half of which are irrigated. It is fed by the Agude Sumé,
constructed by DNOCS in the early 1960's, with a capacity of 37 million
cubic metres.ég/ The project is situated in the municipio of Sumé,
adjacent to the town of the same name, which has a population of some

2,000, The general area, known as the Serta~ dos Cariris Velhos

after the indigenous tribe whose domain it once used to be, is one of the
driest regions in the interior with a mean annual rainfall of 437mm.é;/
The surrounding countryside is typical caatinga; shrubs, trees and
xerophytic vegetation used for open-range grazing of cattle. Typically,
before the project was started, the valley provided a good deal of
protection for the population despite the fact that the river was usually
dry during the summer months. The land was cultivated by a fairly dense
population of semi-subsisténce farmers and larger landowners using
traditional sertdo techniques and, producing the usual crops of arboreal

cotton, beans and corn (algodao, feijao, milho).

The first families were installed in 1969 and successive intakes had

brought the total number to 26 by late 1975. Sumé is considered to be

o

—9/ Luiz Carlos Pinheiro, Acudagem Péblica, Separata do Boletim do DNOCS,
20, 6, November, 1959 (November, 1960).

31/ DiOCS, Projeto Sumé, Recife, 1968, p. 16.
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an economically successful project which DNOCS prides itself in showing
to visitors. It was because of this fact, rather than in spite of it,
that Sumé was chosen as representing many of the features which the
agency would like to see develop on its other projects and which it
encourages. The official aim of DNOCS is that Sumé should become
something of a 'model' for other irrigation schemes to Iollow.ég/

SZo Gongalo was the second project visited aﬁd, as already stated,
was one of the first generation of irrigation schemes set up by DNOCS

(then IFOCS) during the 1930's. It lies within the municipio of Souza,

Parafba in the area of sertfo known as the DepressZo do Alto Piranhas

(Higher Piranhas Depression), named after the River Piranhas which runs
through the area and the project. Average yearly rainfall is guite high
at 900mm. and is concentrated during the winter or rainy season from
Jznuvary to April. Even during the 1970 drought the valley received 500mm.
of rainfall;éz/ In terms of climate the area is privileged compared with

«

some parts of the sertfo where mean annual precipitation can be as low as

250mm. in a normal year. The Ag¢ude S&0 Gongalo was built in 193%6 and,

together with the more recently constructed Engenheiro Avidos reservolr,

has a capacity of 300 million cubic metres. As well as supplying the
project, they serve the néarby towns of Souza and Cajazeiras.éé/

Under the o0ld system most of the benefits of irrigation accrued to
a few large landowners. They purchased water from DNOCS very cheaply

but were not involved in any of the capital expenditure entailed in

32/ 1ni4., p. 35.

Z
24/ Data from Szo Gongalo meteorological station.

4
24/ DNOCS, 12 Plano de Obras e Estudos, 1965 - 68, Fortaleza, 1965.
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reservoir or canal building. Of 4,700 hectares covered by the scheme,
divided into 182 properties, 84% of the land belonged to private
landowners who either cultivated it directly or rented it out to farmers.
Three properties occupied 31% of the total area, while large and medium-
sized holdings absorbed 40% of the total income (in cash and kind).
DNOCS's direct participation in agricultural activity was limited to
a small area of land let to tenant farmers and a research institute
which conducted crop experiments,

Following the 1970 drought S&o Gongalo, along with other DNOCS projzcts,
received new impetus from the recognition of the failure of attempts
until then to alleviate the so-called 'drought problem'. A viability
study was commissioned which recommended expropriation of all private
property within the project boundaries, in view of the incompatibility
of private ownership with a rationalized irrigation scheme (i.e. reformed)
meant to transfer benefits to a larger population.éé/ The project now
occupies 4,100 hectares, of which 2,100 will eventually be irrigated.
By February, 1975, 600 Lectares were in operation. A total of 345
colonos and their families is envisaged by 1976, the first of whom were
installed in 1971, reaching the figure of 126 families by early 1975.
The system of distributing land on S&o Gongalo is similar to that on
all DNOCS projects basically. Each family is given* around five hectares
(depending on factors such as cultivation plan and soil fertility), three

of which are irrigated in the form of a family plot (lote familiar).

35/ HIDROSERVICE, Recuperacdo Hidroagricola da Bacia de Irrigacio de Sio
Goncalo; Relatorio Final - Carta de Apresentacdo, Hidroservice,
Sao Faulo, 1971,

Distributed land is still currently the property of DNOCS although it is
being debated by the agency if, and how, the land can be handed over to
the farmers (either as a gift or bought).
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Two hectares consist of grazing land, held in the form of common
pasture by the irrigantes.

SZ@o Gongalo was chosen as a case study precisely because it formed
one of the earlier type of irrigation project. As such, it was possible
to compare the effectiveness of present-day irrigation strategy based
on public ownership and difection, with the former type which did not
alter the pre-existing social and economic structﬁre of the wvalley
based on private property. In addition, a wealth of information
concerning the situation in the Valley before 1971 was made available by
the reports of the consultants (HIDROSERVICE).

Morada Nova, in the state of Ceard, was the third project studied.
It is situated In the valley of the River Banabuiﬁ, the major affluent of
the Jaguaribe which, along with the SZo Francisco, is the only perennial
river in the sertZo. The valley is typical of many in the interior;
relatively humid and protected compared with the surrounding caatinga,
it supports a dense rurél population. Rainfall averages 700mm. p.a.

A research team originally surveyed the area in 1962 - 5 with a viewto
using the Jaguaribe Valley's 60 biliion cubic metres of stored water

36/

for irrigation. DNOCS has plans for irrigating large areas of the
Jagvuaribe Valley as one of its 'priority regions's It covers 75,000
square kilometres and has a population of two million. The agency plans
to establish eight projects in the valley eventually covering a total
area of over 100,000 hectares and absorbing some 15,000 families.él/

Morada Nova was the first of these projects and started operating in

1971, Of the 12,500 hectares that will eventually be controlled by DNOCS

éé/ GVJ, op cit.

é—/ DNOCS, Jaguaribes O Vale e o DNOCS, Fortaleza, 1975. These projects are:
Morada Nova, Baixo Jaguaribe, lco-Lima Campos, Varzea do Boi, Quixabinha,
Santo Antonio de Russas, Ema and Riacho do Sangue,
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in the Banabuiu Valley, 8,000 will be taken up by this scheme. One«thirc
of the area will be divided up into irrigated plots while the remainder
is to be used for common pasture. By September, 1975 one-half of the
irrigated land had been prepared and 253 of the eventual 550 families
accomodated., The goals of 2,300 hectares irrigated and 550 families
settled on the land was.officially supposed to be met by the end of 1975
but this was clearly not possible., At least anotger two or three years!
work will be needed to achieve this.

This particular project was chosen, again, because it has made
considerable progress compered with the majority of DNOCS schemes, which

were still in the planning stage. Only 12 of DNOCS's Eer{metros irrigados

had started to function by the end of 1975. The agency regards Morada

Nova as its showpiece par excellence and, as with Sumé, DNOCS presents

it as an example of what it hopes to achieve with irrigation. Considerable
human and financial resources have been devoted towards making Morada
Nova work. If it is to set the pattern for future projects, knowledge
of the way in which it has developed could provide lessons about
probable developments later on., Taken together, my three case-studies
accounted for 20% of the total area irrigated by DNOCS and 45% of the families
installed by the end of 1975.

The prospect of trying to obtain information concerning the internal
orgenization of irrigation projects was rather daunting at first. This
was particularly true about delicate matters such as incomes and
expropriation procedures. As it turned out, howevef, a combination cof
documentary evidence and information given by project personnel provided
adeguate data. At the level of face-to-face contact with DNOCS staff and
irrigztion farmers the degree of co-operation varied considerably.

Generally speaking, the higher the official status of an interviewee the
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less likely was that person to commit himself or divulge information
which could be said to do anything but bolster the image of the
administration. Project directors would invariably produce optimistic
estimates of the numbers of families absorbed, area irrigated and other
achievements. Conversely, 1es$ flattering statistics on the number of
people dislocated from their homes by schemes would always be under-
estimated., Only one of the three directors openl& offered constructive
criticism of DNOCS tactics. At best, informants avoided giving
embarrassing answers and simply withheld information. At worst,
deliberate deception was attempted with incorrect answerr on fundamental
points which could not fail to have been known by those interviewed,
However, because my own enquiry had official backing, the general response
of higher office~holders was one of polite tolerance,

Consequently, of course, all information gathered from such sources
had to be cross-checked, This was relatively easy to do using official
documents, obtained aft;r some persistence, as well as independent studies
and interviews with lower-level employees. Gradually, all the facts
fitted into a comprehensive picture, Pécnicos lower down in the
heirarchy such as social workers and agricultural technicians were
particularly helpful in pfoviding information. These tended to be people
with more dey-to-day contact with grass roots problems of the project.
Partly beczuse of their greater experience and paétly because they felt
freer to divulge a whole series of facts which the higher administration
was anxious to conceal, DNOCS staff at this level were extremely
expansive,

The fact that two such contrasting reactions to my presence were to
te found within the projects studied, especially in the two larger schencs,

is itself significant. 14 is indicative of organizational structures in
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which there are considerable restrictions on the exchange of ideas and
flow of information between the levels. As far as field-work in such
a situation is concerned, it obviously had important repercussions.
Apart from influencing the reactions of higher employees to my presence,
it also conditioned the responses of the irrigation farmers. Being
obviously an outsider, they usually thought at first that I was a DNOCS
official on some supervisory mission. This made %he colonos reluctant to
communicate, especially if approached formally and/or accompznied by
a project staff member (with the possible exception of certain social
workers who did not have this effect on their reactions). Consequently,
I attempted to clarify my independent position, keeping interviews as
informal and & casual as pessible. This tactic produced surprising
results. Previously taciturn colonos voiced their opinions on the project,
frequently with constructive suggestions on how agricultural production
could be improved to produce what they felt would be better results,
Much valuable informatién was obtained in this way concerning colonists'
views on what was being achieved with irrigation. It provided a useful
alternative picture to that portrayed by DNOCS.

Project directors never encouraged me to talk to the farmers directly.
I got the strong impressibn that the exercise was not looked upon
favourably by the gerencia. When I was taken on conducted tours by
higher officials it was always, as I subsequently learned, to the houses
of better-off farmers and to the more attractive plots. Although this
was perhaps understandable, it did not serve to present a balanced
picture of what happens on an irrigation project. 'My own enquiries,
assisted by lower-level staff, corrected this imbalance. To cite one
example, on the Sumé project the director first took me to visit an

irrigation farmer who had been particularly successful. His house boasted
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a T.V. set, refrigerator and electric sewing machine. The suggéstion
made to me that he was somehow typical did not stand up in the light
of my own subsequent research, which showed that he was very much

the exception to the rule.

These, then, are some of the main methodological problems encountered
while undertaking research on the three irrigation schemes. In order to
assess the impact of irrigation on the agricultur;l economy of the
sertao it was decided to use official goals as a yardstick; the effect
on employment, incomes and agricultural production. Simultaneously,
the question was asked whether irrigation, in its present form,

is an effective anti-drought strategy.



CHAPTER IV

EMPLOYMENT AND STABILIZATION OF THE RURAL POPULATION

When drought conditions begin to disrupt the agricultural calendar
for thousands of semi-subsistence farmers in the sertdo and the
production of staple foods becomes impossible, one of the first visible
effects on the population comes with the abandoment of the land and
the search for alternative means of support. In 1970 almost half a
million refugees from the drought were employed on emergency work
fronts building roads in the interior, the usual method which the
government uses to provide temporary employment and attempts to stem the
outward flow of labour to the towns. The creation of permanent jobs
in the rural sector, "fixar o homem a terra" as DNOCS calls it is,'
therefore, perhaps the most important of the three goals behind irrigation
in the North-East. However, the inescapable conclusion reached, even
assuming that official employment targets are met, is that irrigation in
the sertfo will do little to create more permanent jobs for the
impoverished rural population. Moreover, there is every indication
that current irrigation strategy displaces far more labour than it
absorbs, thus exacerbating rather than ameliorating the problem of rural
unemployment.

Although there is an abundance of labour in the interior of the
North-East, irrigation projects are capital-intensive. It takes two
hectares of irrigated land to create one permanent job. This is
equivalent to a level of capital investment per unit of labour absorbed

. - . 1
of U.S.$4,800 or over seven times the Brazilian average for agrlculture.—/

1/ William R. Cline, "Analise de custo~beneficio de projetos de irrigac&o no
nordeste", Pesouisa e Planejamento Econdmico, 2 (2), December, 1972, p. 259.
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The fact that schemes are capital-intensive means that they absorb

little labour in relation to the capital expenditure involved in their
implementation. Even if DNOCS's optimistic target of 22,000 families
settled by 1980 is realized, this will represent only 1.3% of the
calculated excess rural population by that time in the North-East
(1,7Q0,000). If only the sertao is considered, this goal will still be
equivalent to a mere 2.3% of the excess low-incomé rural population by the
end of the decade (952,000).2/ Assuming that plans for incorporating

274,000 hectares of drier caatinga (area séca) are fulfilled in addition

to the 100,000 hectares of irrigated land, the total impact will be

minute in relation to the problem. Their significance diminishes further
still when one realizes that by the end of 1575 only 4% of the 1980 target
had been realized in terms of labour absorbtion.

Déspite the small number of permanent jobs created by DNOCS
irrigation schemes the level of investment is formidable. Over the period
1975 - 79 alone the ageﬁcy plans to spend three billion ciuzeiros or
U.S.$375 million.é/ Investment into irrigation under the GEIDA proposals
for the North-~East is put at U.S.$550 million at 1971 values.é/ This sum
represents almost half the total capital formation in all sectors in the
region in one year, although spending on irrigation will cover a decade.é/
With the delays typical of project implementation so far, though, capital
costs are likely to be driven up further still while the number of jobs

to be created remains constant.

2/ Calculated from Vincenzo d'Apote, Bases Para uma Politica de Colonizz2gZo
e Reforma tgraria no Nordeste do Brasil, SUDENE, Recife, 1972, pp. 115 = 18.

é/ DNOCS, IrrigaciZo, Fortaleza, 1975.
ﬁ/ W.R. Cline, op cits., Ps 259

2/ SUDENE, Produto e FormagZo Bruta de Capital, 1965 - 71, Recife, 1973,
p. 18, 7.9 billion cruzeiros or U.S.pl.3 million in 1971.
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A certain amount of labour is temporarily employed during the
construction of irrigation schemes, mainly in the building of canals, roads
and buildings. During 1970, in fact, SUDENE established a number of
work fronts on such projects in cooperation with DNOCS. While the
infrastructure of a project is being laid out there is no doubt that
additional employment is created which helps to compensate in part for
the Jjobs lost tﬁrough expropriations., However, such work is only
temporary and does little to stabilize the population permanently,.
Colonists also hire outside wage-labourers to supplement the manpower
provided by their family labour. It is difficult to estimate the precise
extent to which outside labourers are used, especially as no records
are kept and there is a good deal of overlap, i.e. one diarista may work
for several families. However, the cost of hiring extra workers is quite
high for the farmer's limited income to bear. Many farmers experience
considerable difficulty in paying diaristas on the projects visited; one
study has put the proportion of colonists who have such problems at
35 « SOﬁué/ Consequently, there is reason to believe that the amount
of temporary employment created is not high.

Although the overall impact of irrigation in creating stable jobs is
low, the number of people‘forced into a state of unemployment by the
process of dislocation from their homes is considerably higher, On all
the projects studied, six times the number of people were obliged to
leave the land they had worked because of the expropriation as have so far
been reabsorbed by the irrigation schemes subsequently built in those areas.,

Such severe social costs are certainly not taken into account by the

é/ Lynn H, Distelhorst, DifusZo do Espirito Empresarial na ExtensZo Rural:
4valiacao do Suceso nos Perimetros Irrigados do Sertio Nordeste
Brasileiro, 1972 = 73, DHOCS, Fortaleza, 1973,
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traditional methods of cost-benefit analysis used in the GEIDA
programme calculationsol/ It is frequently a source of acute embarrassment
to DNOCS personnel and the dislocation policy is one which, if irrigation
is intended to be labour-absorbing, is difficult to justify. This
is reflected in the fact that higher administrators were often unwilling
to reveal the true extent of dislocations and, on several occasions,
provided misleading information which, subsequently cross-checked, proved
to be untrue, Feasibility studies usually avoid mentioning or grossly
underestimate on paper the size of the forced exodus from river valleys
which necessarily accompanizs irrigation in its present form, Generally
speaking it was regarded as something of a necessary evil, However,
"fixar o homem a terra" as a catchword becomes meaningless to the point of
absurdity when it is realized that in order to accomodate 100 families
DNOCS has had to expel 500 to 600 families from their homes.,

By théir very nature, river valleys in the sertdo are privileged
areas which offer shelter from the extended dry season or drought, even
if the rivers themselves are not perennial., Production by means of
vazante agriculture enables basic subsistence foods to be grown under any
conditions but the most severe, and during the drier part of the year when
cultivation on the caatinga is not possible. As such, the rural
population has become concentéated in the valleys, while generations of
inheritance and land sales have caused extensive fragmentation of
properties, Large numbers of small-holders using their family labour,
sharecroppers, tenant farmers and squatters are thus able to make an
adequate if not substantial income by intensively cultivating their

small plots. The effects of expropriation on this type of population

v See, for example, GEIDA, Programa Pluriznual de Irrigacfo (pP1), Vol. 13 -
Caracteristicas Basicas dos Projetos Avaliados, SZo Paulo, 1971,
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in the three valleys studied will now be considered,

In S3o Gongalo the population of the hydraulic basin before the
project reform took place in 1971 was approximately 7,000 consisting
mainly of rural producers of various types and their families.g/
Expropriation and the forced emigration that accompanied it proceded
rapidly after 1971 so that today 123 colonists and their families occupy
the farmland, constituting about 1,100 people., The project will eventually
resettle 345 families, or 3,000 people, which will still represent less
than half the original population of the area, Although there are other
employees or funcionarios on the project which makes the total amount of
labour abéorbed higher, as regards the population which gains its living
from.agriculture, DNOCS appears to be expelling more than it absorbs,
This is especially true in the light of the fact that on SZo Gongalo,
the target of families to be resettled on the project has fallen from
the original 600 to the current goal of 345.2/

Some dislocated labour was employed by engineering companies on
project construciion but most were obliged to leave the immediate
area in order to seek new homes and jobs. A large number are known to have
migrated from the area completely because of the difficulty of finding
local employment, Howevef, the eventual- destinations of these emigrants
is largely unknown and it can only be surmised that they went to other
rural areas or to the towns., Some stayéd in the local region, their
presence made evident by newly erected urban slums in the nearby town of
Souza as well as in small communities along the side of the highway such

as Marizépolis. The cost of living for such emigrants is substantially

§/ SUCAM, Levantamento Demogréfico e Habitacional de $3o Goncalo, Ministerio
de Savde, Jodo Pessoa, August, 1971, P. 2.

o/ HIDROSERVICE, Recuveracdo da Bacia de Irrigacdo de SdZo Gongalo, Vol, IX:
Viebhilidade Técnico-Econdmicra,., Finsnceira e Administrativa da Recuperagio
Hidro~foricola. Alternativa, S3o Paulo, 1971, p. 108.
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higher in town since they are no longer able to produce their own
subsistence crops and must pay market prices for food., Sanitary conditions
in the new favelasAare visibly worse, with open sewers running down the
centre of the mud streets,

In Sumé the dislocation rate appears to have been of a similar
magnitude., Before the private lapd was expropriated, according to DNOCS
estimates, 73 families inhabited the valley, of which 47 were smallholders.lg/
This figﬁre may well underestimate the original population of the area
because in every other valley studied, non-landowning families outnumber
property-owners by two to one. No independent source of information
was available in order to check this fact, However, assuming this
estimate to be realistic, the dislocation lewvel is still considerable, The
project has 26 families at present and will increase its total to 35 when
fully operational. Similarly, in Morada Nova, by combining various
sources of information*_it was possible to estimate the previous population
of the valley at 3,000 familieslor 18,000 people, This compares with

ba current absorbtion rate of 253 families, rising to 555 eventually.ll/
A sample survey of 348 families made just before expropriation started
in the Banabuid Valley revealed that only 89 had made any plans for
leaving the area and onlyt40% had any idea of what jobs they would take

up afterwvards,¥**

10/ DNOCS, Projeto Sumé, Recife, 1968, p. 17,

ll/ Interview with head of BExpropriation Sector, DNOCS 2nd Regional
Directorate, Fortaleza, 30th September, 1975, and SIRAC, Vale do
Banabuit, DNOCS, May, 1973.

*

STIRAC survey data, as well as estimates from project engineers and
social workers,

W3¢ . r - 4 g
Paculdede de Filosofia Dom Aureliano Matos (Limoeiro do Norte),

Projeto Morada Nova~Banabuifis Levantamento Socio=Situacional, DNOCS,
Tortaleza, 1975, De 19
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The system for compensating the dispossessed does little to
rectify the imbalance caused by a heavy rate of forced migration
from the hydraulic basins, Large numbers of families own no land in
the valleys where they live and work, and are entitled to no payments
of any kind to compensate for their loss of a house or a jobs In the
Banabuit Valley (Morada Nova) two=thirds of those expelled from the
land were non-property owners, or some 2,000 families., This was true
of S&o Gongalo and, to a lesser extent, of Sumé also where one-third of
families owned no land. Information obtained concerningbtwo other DNOCS
irrigation projects in Ceara, Curd and Ayres de Souza, shows that here
also abéut 60 = 70% of expelled families had no right to any form of
compensation.lg/ |

Property owners receive varying amounts of compensation per hectare
of land expropfiated depending on both the quality of the scils and on
the amount of possessions on the land such as buildings, fences, cattle,

etc. (benfeitorias). A table of prices was established by SUDENE in

1968 but this is periodically up~dated by DNOCS. The price of land is
set according to a multi-point scale, which rises to a maximum of around
Cr.%260 per hectare of bare land for top quality alluvial soils (1975).
Although it is generally recognized that the price of land in the sertZo
is low, it has been suggested in some quarters that the rates paid by
DNOCS in these relatively fertile valleys are well belﬁw market values
in certain cases,

The tremendous variation in the rates of compensaticn paid by DNOCS
derives from the fact that, of the total amount paid out, 10% is for

the land itself and 90% for benfeitorias on the property. In Morada Nova

;2/ Tnterview with Head of Expropriation Sector, DNOCS 2nd Regional
Directorate, Fortaleza, 30th September, 1975,
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the price per hectare varied from Cr.g90 to Cr.g8,000. In Sdo Gongalo
landowners received twenty times as much money for possessions
expropriated as for the bare 1and.lé/ Most landowners affected by
expropriation are small-holders with relatively few benfeitorias, but

a minority of fazendeiros tended to monopolize the land and, by virtue of
this fact, the lion's share of benfeitorias, In the Banabuiil Valley 90%
of the properties taken over were under five hectares. The smallest was
0.1 hectafe and the largest 790 hectares.lﬂ/ In SZo Gongalo three
landowners possessed 56% of the area, while 67% of property-owners owned
less than five hectares.lﬁ/ Most of those who qualify for compensation
therefore receive small amounts, the average being from a few hundred

to one thousand cruzeiros.

As already stated, many of the properties involved have been
fragmented through generations of inheritance and the absence of primo=-
geniture. One result of this process is that in areas expropriéted by
DNOCS only 60% of landowners, on average, have legal proof of ownership.
Without this documentation they can be forced off the land with no legal
compensation even though they may be the de facto owners, These 40%
have little hope of being paid, but they may take their cases to court
if they have the iesources to do so, This may take years, however,
during which time the value of any compensation will have been seriously
eroded through inflation. On all three projects visited, some smallholders
had not been paid after as much as four or five years'of waiting,

The net result of all this for the population obliged to move is, to

13/ DNOCS, Sdo Goncalo ~ Plano Anual, 1975.

lé/ Interview with head of Expropriation Sector, DNOCS 2nd Regional
Directorate, Fortaleza, 30th September, 1975.

;2/ HIDROSERVICE, RecuperacZo Hidroazrfcola da Bacia de Irriracfo de S&o
Goncalo, Vol. Vs Condigles Socio-ilcondmicas, SZo Pauvlo, 1973%. Table 2.2.2,
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say the least, not pleasant., Most get nothing in compensation for their
involuntary exodus, while those who do qualify receive settlementswhich
are hardly enough to enable a new start elsewhere on the same basis as
previously. Only the elite of larger property owners may be ‘said to
receive enough money to compensate them for their loss, precisely those
most likely to have other assets elsewhere to which they can turn.

A large proportion of disposseséed farmers and others working in
the areas'expropriated become ineligible to join the irrigation projects
built there. In order to apply a farmer must be a head of family between
the ages of 19 and 49 and of Bragzilian nationality. He shiould have made
hig living exclusively in agriculture and have insufficient land to
make a decent living ("uma vida digna"). He must also have been living
in the same place for at least three years and he and his family should
be of proven "good conduct".lé/

Following Law 4,504 (1964) and Article 8 of Law 4,593 (1965), plots
in expropriated areas must first be distributed to ex=-landowners thus
affected and secoudly to agriculturalists who previously worked there,
Apart from these groups who receive preference, only landless workers
are officially allowed to acquire irrigated plots. Landowners from
outside expropriated areaé who have "adequate" holdings, as well as public
employees, are strictly prohibited from becoming members.lZ/ A way
around this regulation is given to project directors, who are allowed to
recommend applicants (up to 10% of the total) so that they do not have
to go through the normal procedures. These may include the sons of

irrigation farmers and "those with suitable knowledge and capabilities

DNOCS, Selecdo de Familias, mimeoey 1973,

SIS

DNOCS, Normas Provisorias para Selegdo de Familias de Trrigantes,
mimeo,, N.d.




for irrigation".l§/ This discretion was clearly exercised in Sumé,
where 20% of project members consisted of farmer whose previous
occupation had been principally outside of agriculture, Geographically
speaking, recruits should officially be drawn firstly from the areas
expropriated, secondly from neighbouring parts of the valley, thirdly
from drier areas of sertZo, and finally from "other strategic areas".lg/
As might be expected, the local atmosphere wﬁen expropriation is
in progress is one of heated, sometimes violent opposition. A good
deal of friction is caused between DNOCS and the nearby population which
often persisfs for years afterwards. A case in point is that of Morada
Nova, where expropriatiqn was hurried and people fofced to leave their
land abruptly. DNOCS hired a private company ('Codesplan') whose job
it was to make sure that the férmers and their families left the
area by. the deadiine which had been set, a matter of only a few months
from start to finish, Some of those who were particularly reluctant
to move saw their house.bull-dozed away in front of them. As the project
director put it, "O DNOCS pecou um pouco" (DNOCS sinned a little),
Many of those affected left the valley in disgust, which is reflected in
the low proportion of total applicationsto join the project from those
forced out (28%), despite}he fact that they receive preference officially,
Of the valley populations forced to leave their lands because of DNOCS
expropriations, only 4 - 5% overall subseguently join the irrigation
schemes established there.
An interesting reflection of the way in which DNOCS alienated the
local population in Morada Nova was provided by my visit to the small

village of Pedras which now lies just outside the project boundaries.

18/ Ibid.

lﬂ/ Ibid,
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Because I was obviously an outsider and had arrived in an official car
the inhabitants thought, as I subsequently learned, that I was from
DNOCS and had come to inspect the area in connection with a feared
expropriation. Only after I had made my independent status clear did
the villagers feel free to offer their opinions on the impact of the
project,

One lesson tha£ the agency 1earnedlfrom their experience in the
Banabuiﬁ Valley is that much greater care must be taken over the way in
which peoples' lives are affected by expropriation. Plans.exist, for
example, to extend the Morada Nova project up the valley .-f the Lower
Jaguaribe, Its past experiences and opposition from the local clergy
appear to be factors which are causing DNOCS to re~think its plans,
Population density in the Jaguaribe is even higher than in the Banabuiﬁ
Valley and the potential level of dislocation much greater if DNOCS goes
ahead with its intention of colonizing the valley on a similar basié.

The harsh and arbitrary nature of this expropriaticn policy is
exacerbated by the fact that DNOCS has no plans for relocating the

dispossessed, Although the need for such a politica de occupacdo has

been recognized by some of the agency's staff, DNOCS is run by civil
engineers who appear to have little perception or concern for the plight
of those forced off their lands., The agency would do well to take a
leaf from CHESF's book in the S&o0 Francisco Valley, which has made such
contingency plans. When the enormous Sobradinho dam is built upstream
from Petrolina/Juazeiro, former inhabitants of thé flooded area will
have the option of moving to new towns such as Remanso or to agro=vilas
such as Bom Jesus da Lapa.

In S3o Gongalo the dislocation of many farmers and their families

from the project area increased the pressure on land outside, The influx of
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retirantes during the 1970 drought intensified this pressure further still,
In Morada Nova a similar situation occurred. Not only was the valley
crowded with those seeking shelter from the drought, but the government
established a work front here which employed 15,000 men, providing an
additional source of attraction. The pressure on resources was such that
after the first harvest of beans on the project there was a near riot by
the hungry flagelados who threatened to raid the étores. Only the
intervention of the project director and the distribution of food averted
a potentially disastrous situation,

Another side-effect of the expropriation policy is that banks are
now refusing loans to landowners whose properties are at all in danger
of being takén over by DNOCS. If lands were expropriated with little warning,
as happened in Morada Nova, they would be likely to lose their money and
be unable to recoup their losses without considerable delays,

Discussion so far has focussed firstly on the small number of
permanent jobs created by DNOCS irrigation schemes and, secondly, on the
disproportionately high rate of dislocation frum expropriated areas of
farmland, An additional consideration is whether or not those few
families absorbed by the projects were in fact vulnerable to the drought
before joining. Itbwould‘seem to be a logical corrollary of irrigation
in the sertZo that if the strategy is to have any impact on the drouvght,
however marginal, it must reach those sectors of the rural population which
are liable to be adversely affected by abnormally dry periods. The
evidence gathered on three case siudies suggests overwhelmingly that this
is not the case. By examining the geographical and social origins of
recruits to irrigation schemes a common pattern repeated itself in all
three areas studied: (i) very few colonists had ever been obliged to

work on emergency fronts or migréte in order to seek employment during
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a drought, (ii) most colonos came from within their respective valleys
and were thus relatively protected from the drought, and (iii) the
drought victims are still untouched by irrigation directly, although projects
may provide some shelter for a few flagelados temporarily,

The information concerning recruits! backgrounds was collected by
means of both personal interviews with colonos an@ analysis of the
interview questionnaires completed when applications are made to Jjoin
a project., All applicants to irrigation schemes are interviewed several
times, providing a fairly comprehensive picture of their economic
backgrounds, family size, age and recent movements. By combining these
sources 100% éamples were obtained on all three projects studied. On
the smallest scheme, Sumé, it was possible t- interview all 26 colonos
personally, but on SEO'Gongalo and Morada Nova the personal dossiers
of all project members were made available and consulted to provide most
of the necessary informgtion. Bach applicant may have as many as four
interviews so that some cross-checking was possible to test the
consistency of the answers. Although at times the information contained
in the questionnaires appeared to be a little confused regarding the
precise nature of an interviewee's type of tenancy arrangement, on the
whole the data was accurafe and comprehensive, Information from individual
projects will now be considered.

On the Sumé project, situated in one of the driest areas of sertZo,
only four of the 26 colonists had ever worked on an emergency front
and only two had ever left the area completely to find employment.,

The remainder had pursued occupations unaffected by drought or lived in
areas relatively untouched by its effects., These included eight DNOCS

rendeiros,* several inhabitants of the valley and one colonist who had

* i . .
Tenant farmers who rent a small plot of land alongside the reservoir and

ave thus totally protected from the drought, ablg tg cultivate at any
time of the year, as well as doing some fishing in the agude.



previously worked on an irrigation scheme in the S3o Francisco Valley.
Other project farmers embraced an amazing variety of previous occupations.
Among them was an ex-driver who had worked in DNOCS for five years before
joining Sumé, an ex-barber, an ex-market stall owner and an ex—~bar owner.

It is only fair to add, however, that Sumé was not typical of DNOCS
projects in this respect. The agency's regulations‘state quite
categorically that recruits to'projects should have devoted themselves
exclusively to agriculture, which clearly the latter group had not.
Patronage may have influenced recruitment, or it could be that other local
farmers were antagonistic towards the project because of the
expropriations and dislocations of population and were reluctant to apply.
Despite the fact that farmers from the expropriated area are officially
supposed to receive preference in the selection procedure, only nine
of the 26 fell into this category. One of the major reasons for this,
apart from the disaffection of the local population, is that many of
the dispossessed are ineligible to join and fail to meet DNOCS entrance
requirements by virtue of their age, level of agricultural experience
(sic) and even in terms of their 'personality'. This procedure is
discussed more fully in Chapter VI.

In S&o Gongalo 84% of the 123 recruits to the project came from within
the hydraulic basin which had benefitted frgm the o0ld irrigation scheme
before 1971. These included a variety of agricultural occupations; DNOCS

rendeiros or vazanteiros, (26%), DNOCS diaristas (15%), tenant farmers (4%)

and ex-construction workers (5%), all of whom were protected from the
drought effects, = Sharecroppers from the drier areas of caatinga outside
the project boundaries (faixa séca) form one of the groups most adversely
affected by the drought, yet they are strongly underepresented on the

project. In S3o Gongalo they accounted for 63% of applicants yet only
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14% of recruits, These figures undouﬁtedly represent official DNOCS
policy of giving preference to those immediately affected by
expropriation., The familiarity of the population with irrigation also
helps to explain the high percentage of recruits from the expropriated
area. Small-holders accounted for 6% of applicants to the project but no
recruits. The low proportion of minifundista applicants may be explained
by the widespread use locally of sharecropping as a tenancy arrangement,
as well as by the fact, again, that many are ineligible to join. Some
6% of colonists are, however, sons of expropriated landowners.,

Of the total number of recruits to SZo Gongalo, 819) were born in the
immediate locality and the remainder had, without exception, been
living in the area for periods of between two and over twenty years at
the time of joining the scheme. The Hidroservice survey also confirmed
that S&o Gongalo has continued to attract migrants from drier areas
of the sertfo since the old irrigation scheme was started in the 1930's, and
expecially in drought years, such as 1942, 1958 and 1970.29/ On the old
scheme 42% of heads of families were from outside the municipality of
Souza, in which the froject is situated., 80% of the population had lived
there for over two years, and over 50% for more than 10 years.gl/ Of the
42% from outside the immeaiate locality, one~fifth had arrived during
1968 - 70, evidence that the acude and feftile valley continued to
attract people from less favoured areas of the interior.

In summnary, therefore, quite apart from the fact that reform of the
ola irrigation system caused the net expulsion of over 5,000 people from

the river basin, there are two additional considerations. Firstly, most

29/ HIDROSERVICE, Recuperagéo Hidroagricola da Bacia de I;rigagéo de Sép
Gonealo, Vol, VI: Condigoes Socio-kconomicas, S&o Paulo, 1971, p. 45.

.2-];/ Ibid., Ta,bles 3.401 and. 304020
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recruits to S0 Gongalo were not adversely affected by the drought when
they joined the project. Secondly, the area has been offering
relatively stable employment for over 40 years to both the locally
born population and to retirantes from other areas of the sertZo. -It
therefore seems quite clear that the project after the reform of 1971
has made little additional contribution towards stabilizing the rural
population.

A similar pattern of recruitment was found to exist in Morada Nova
vwhere only 3% of colonists had ever worked on an emergency front and 90%
came from within the Banatuidl Valley, in which the project is located,
Like other river basins, the Banabuiu has always offered a degree of
protection from the rigors of the extended dry season. Smaller producers
had the advantage of growing certain resistant xerophytic crops such as
the carnauba palm, which is highly commercializable, It can be used to
- produce a variety of by—products from building materials to wax. Before
1970 carnauba production in the valley was second only to cotton,

65% of total production being located on properties of under 50 hectares.
Cattle and cotton produétion (70%) were concentrated on holdings of over

50 hectares, affording additional protection against the drought effects.gg/
0f these recruits from wifhin the valley, 56% were sharecroppers, 15%
ex~landowners and the remainder other types of rural labourer,

The tendency to select farmers who are not badly affected by the
drought is accentuated By two factors other than the obvious one, already
mentioned, of preference being given to those from areas taken over by

DNOCS, Firstly, when a férmer applies to join a project his character

22/ SIRAC, Vale do Banabuiu, DNOCS, 1973. Tables 33 = 4.
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has to be vouched for by friends or acquaintances living in the area.,
If an applicant can receive the personal recommendation of an existing
colono he stands a far better chance of success than a farmer with similar
qualifications but no such 5acking. Consequently, a self-perpetuating
process is set in motion in which recruits are dravn from a limited
geographical area and from restricfed circles or networks or friends,

A second factor which contributes towards this pattern of
recruitment is that, in order to minimise its administrative costs,
DNOCS prefers to select people from areas as near to the project as
possible, The expense of setting up recruitment offices, paying for
transport and simply the tiﬁe taken to locate farmers living in out of
the way areas, i3 thus kept down., In Morada Nova in 1975, for example,
selection was transferred away from more distant municipalities such as
Quixeré and Tabuleiro do Norte, back to that of Morada Nova itself,
Given this logic, rural'producers from the more distant, drier areas of
sertiao who are most vulnerable to the drought, are virtually untouched
by irrigation schemes under the present system of selection.

In Morada Nova, as in the other two case studies, only a minority
of colonists come from the land taken over by DNOCS for irrigation,
In this project the figuré"stands at 35%,'whi1e people from the
expropriated ares account for 28% of applicants., Many of the dispossessed do
not wish to apply, discouraged by DNOCS's heavy-handed methods used to clear
the valley, Although 3,000 families were affected only 407 applications to
join the project had been received by the end of 1975 from amongst those
forced out of the area., Nearly three times that number applied who had not
been touched by expropriation, but the vast majority of whom still
inhabited the valley.

The reputation of DNOCS for efficiency is not strengthened by the fact
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that long delays are common in absorbing families even after they have
been accepted. This is partly due to hold-ups in the preparation of
the land for occupation caused by bad weather conditions during the
winter months which make soils very muddy. Other reasons are bad
planning and co-ordination between DNOCS and private contractors, as
well as bureaucratic delays in the authorization of funds and making of
decisions. Delays are, furthermore, caused by tﬂe many complementary
health tests that farmers must submit to before starting on the project.
Irrigation schemes therefore experience quite a high drop-out rate
after acceptance since an aspiring colono may often have to wait up to
three years before being able to settle on his new irrigated plot.
Expropriated farmers who have reached a certain age when they lose
their plots of land are liable to find themselves in an extremely
difficult position. If a farmer is over 49 he does not gqualify to Jjoin
the irrigation scheme, Unless he finds alternative eﬁployment or is
supported by his familg, the only other means of support would be the
state pension scheme under FUNRURAL.* This allows retired rural workers
a pension equal to half the minimum salary. However, this may not be
claimed until he has reached the age of 65, leaving a gap of 16 years
or more in which thé disépossessed farmer has to get by some other way.
In addition , anyone claiming é retirement pension under FUNRURAL must
present documentary proof of his age and be officially registered %
Consequently, many do not have the legal right té even this state

SuPPOI"t .

In conclusion, therefore, basic similarities in the settlement

* Fundo de Assistencia ao Trabalhador Rural, set up by Decree no. 69919
of 11th January, 1972.

**i.e. He must have a Carteira de Trabalho e Prevedencia Social.
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patterns of the three projects analysed enable certain general
tendencies to be identified concerning the nature of DNOCS

irrigation. Firstly, it is quite clear that those poorer farmers who
are periodically forced to seek jobs on emergency work fronts or in the
towns when a drought strikes, are virtually untouched by irrigation.
The very limited hectarage put under irrigated cultivation so far has
benefitted rural producers who already enjoyed relatively privileged
positions, protected from the excesses of climateland rarely forced

off their land by a drouéht.

The evidence from these projects very strongly suggests that
valley farmers are more likely to be expelled from their land by DNOCS
rather than I any climatic vicissitudes. It is, perhaps, just as
well that DNOCS's rate of progress in irrigating the sert@o has been rather
slow, since this form of project appears to create more unemployment
than jobs, dislocating.thousands and reabsorbing a fraction of that
number. This, of course, stands in direct contrast to the governmeni's
intention that irrigation should help to stabilize the rural population
and help stem the rural-urban migratory flow,gé/ It is alsc in direct
opposition to DNOCS's own stated goal of tying rural producers to the
land, "fixar o homem a térra."gﬁ/ The agency is quick to publish self=-
congratulatory rrochures boasting of the number of families absorbed
by projects, but omits to mention at what cost these relatively small

achievements are made.

The disruptive nature of DNOCS's intrustion into rural affairs is

gé/GEIDA, op c¢it., PPI, Vol. I, PP. 6 - 9, and GEIDA, Plano Nacional de
Irrigagdo, Fase 1, 1970, p. Bl - 7.

gﬁ/Jose Lins Albuquerque, Sobre Irrigagdo em Regides Subdesenvolvidas,
DNOCS, Fortaleza, 1971, pp. 6 = Te
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exacerbated by the fact that it has no policy for relocating the
dispossessed or assisting them in any way whatsoever to re-establish
themselves in other areas. Neither is there any sign for the moment
that any official change of tactics is planned. The closest thing to
a modification of policy has been suggested by an outside institution,
which recommended the establishment of health programmes in two planned
irrigation schemes in order to minimise the rate‘of dislocation.gé/
However, it is extremely unlikely that health and sanitation improvements
would aloﬁe be enough to keep people in fhe area unless alternative sources
of employment were found for the dispossessed.

Local political pressures and public opinion may well force DNOCS
to re-think its approach. There is already some indication of
resistance to DNOCS strategy in the Lower Jaguaribe Valley, Cearé,
where the agency plans its largest single concentration of irrigated
land in the Norfh—East. It is, nevertheless, heavily populated and the
social costs involved ;ombined with local opposition after the Morada
Nova experience will probably mean that some modifications of current
tactics will be inevitable. For example, DNOCS recently abandoned its
plans to expropriate a very heavily populated area of land at the end
of the Banabuit Valley, adjacent to the town of Limoeiro do Norte.
If a change of policy is not forthcoming, the extension of irrigation
could be held up for a long time, predjudicing the agency's chances of
receiving a continued high level of funding from the government.
For the present, however, the Ministry of the Interior firmly believes that
irrigation can make a major contribution towards alleviating the

East.gé/

problems associated with drought in the North-

. /.
22/ IJNPS, Minuta do Ante-Projeto para o Planejam?nto Sociologico dos
Projetos Gurgueia e Fidalgo, TJNtS, Recife, mimeo., January, 1975

26/ Interview with José Otamar de Carvalho, Head of Research Division,
Ministry of the Interior, Prasilia, 19tb March, 1975.



CHAPTER V

RURAL INCOMES

Apart from creating more rural employment, a second and parallel
objective of government irrigation in North-East Brazil is that. of
gubgtantially increasihg family incomes. A basic tenet of the GEIDA
propesals is that irrigation schemes will earn large incomes from the
sale of high~value fruits and vegetables in regional, national and
internaticnal markets. It waslpredicted that by 1976 these crops
would be finding their way to Europe and the U.S.A., reaching a value
of almost U.S.SSO million by 1980, when it was expected that all
projects w;ll be fully operationalcl/ Such high returns, it is
thought, would not only justify the substantial capital investment into
irrigation and produce favourable cost-benefit ratios. They would also
allow the incomes of fémilies working on irrigation schemes to be
increased to four times the average for non-irrigated agriculture in the
North-East. In 1980 this would amount to Cr.$2,100 (U.S.%360) per capita
as opposed to the average of Cr.g583 (U.S.SlOO).g/

Other official studies of irrigation make similar forecasts
regarding the ability of projects to generate higher incomes. DNOCS
confidently predicts that family incomes on irrigation schemes will be

six times the official minimum salary.é/ Firms of private consultants

;/ GEIDA, Programa Pluriaﬁual de Irrigacdo (PPI) S&o0 Paulo, 1971. Vol. 1,
Tables 4 = 11, 3 = 5, pp. ¢ and 53.

E/ PPI, Vol, III, Annex 18, p. 18.

3/ Jose Lins Albuquerque, Sobre Irrigacio em RegiGes Subsesenvolvidas,
DNGCS, Fortaleza, 1971, p. l4.
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contracted by the agency to undertake feasibility studies of valleys
considered fit for irrigation also maintain that rural incomes will
increase by leaps and bounds. 'Hidroservice' concluded in S3o Gongalo
that if the government bore the costs of project recuperation (which in
fact it does on all irrigation projects) colonists could expect an
income five times the minimum salary.i/ A similar levei of income was
predicted by SCET for families on Morada Nova.é/' In anothef study,
the same firm forsees a rise in farmers! incomes of two to six times
existing levels.é/

Higher earning capacities such as these would bring several additional
advantages. Firstly, they wqpld result in higher living standards for
the rural population benefitting from irrigated agriculture. Secondly,
they would discourage rural-urban migration, which is considered
excessive.Z/ In the words of one survey commissioned by DNOCS,
"Irrigation... will permit the maximum creation of new jobs with higher
. incomes than before ané will allow stabilization (sic.) of the rural
population, eliminating the climatic factor and giving a better distribution
of income... this will prevent excessive rural-urban migration which
industry does not have the capacity to absorb.“g/ A third effect would
be to stimulate economic activity locally as a result of irrigation

farmers' increased purchasing power.

ﬁ/ HIDROSERVICE, Recuperagéo Hidroagricola da Bacia de IrrigagcZo de Sio
Gongalo - Relatorio Final (Carta de Apresentacio), Sdo Paulo, 1971.

2/ SUDENE-SCET, Vale do Rio Banabuil: Anti-Projeto do Valorizagdo Hidroagricola
Relatorio Geral - Texto, SUDENE, 1969, p. 269.

é/ SCET, Acude rdblico Varzea do Boi: Projeto de Irrigagado, Vol. I, DNOCS,
Fortaleza, 1972, p. 10.

i

Y SCET, Acude Fublico Sto. Antonio de Russas: Projeto de Irrigagko, Vol. I,
DNOCS, Fortaleza, 1972, ps 9l.

6 - 9 and Flano Nacional de Irrigag®o, v, Bl = 7.

PPI, Vol, I, pp.

S N
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However, evidence concerning income-earning capacity and income
distribution which was collected on the three case studies does not
support these optimistic forecasts. Befqre explaining the situation
in some detail, the method used by DNOCS for organizing production and
income receipt on its irrigation projects should be described., When a
new member enters a scheme he is confronted with a bare plot of land
that has been prepared by engineers for cultivation. In order that
he may begin work he is given credit by the project cooperative to
finance costs of preparing the land for planting, seeds, fertilizers,
pesticides and the cost of hiring farm machinery, which is held in a
communal pool organised by the administration. In addition, the colonist
is a&vancea money to pay for the cost of hiring extra-familial labour,
as well as a certain amount to cover living expenses while he is
waiting to receive his income from crop sales. All agricultural produce
is officially marketed by the project cooperative immediately or stored
for future sale. The accounting department of the cooperative later
deducts the amount loaned to cover costs and family maintenance from the

sum netted by marketing the colonist's crops. This difference represents

the farmer's net profit for the year (saldo 1liquido).

Taking net profits ;s an indication of the level of economic
success of irrigation farmers, the general terdency is for most to be in
debt even after a year or more of belonging to a project. This means to
say that the revenue derived from crop sales has been insufficient to
cover the costs of production and family support, so that most colonos
operate in the red according to the official accounts drawn up by the
cooperatives,

DuringAl974 on the Sao Gongalo project only 17 of the 114 members

showed a net profit. It should be added that 57 colonists had joined the



- 134 -

scheme during that year, so that they would not have had a full twelve
month's income to’set against production costs. Nevertheless, if the
remaining 66 are considered, (those who had spent between one and two
yéars there) it emerged that 75% of this number were also in debt. The
size of individual debts ranged from Cr.g700 to Cr.g14,000, Amongst
those who showed a profit, furthermore, the distribution of income was

very unequal, varying from a saldo 1iquido of Cr.g600 to Cr.g24,000,

Of the 17 who showed a profit, the average income was exactly Cr.g9,000 and
the median income Cr.$6,790. The difference between the highest income
and the heaviest debt wa: Cr.$38,000.2/

On the Morada Nova scheme the situation is similar. Of 224 colonists,
who had been on the project for over a year, only 35% (79) showed a
profit at the end of 1974. The remaining 65% had debts ranging from
Cr.$60 to Cr.$8,000. Those farmers with a positive saldo enjoyed incomes
varying from Cr.g60 to‘Cr,$9,000. The income range was therefore
less extreme than in the case of S&o Gongalo, with just under Cr.$10,000
separating the best income and heaviest debt. For the profit-making
farmers, both the average and median incomes were considerably lower
than on S3o Gongalo, at Cr.g1,264 and Cr.g8l0 respectively.ig/

Income on the thirdvproject, Sumé, did not follow so closely the
trends discernible on the two larger irrigation schemes. It was clearly
the most successful of the three projects financially, which explains to
a large extent why DNOCS regards Sumé as a 'model'. In this sense,
although indicative of what the agency would like to achieve on its
irrigation projects, Sumé was not typical. Since I visited the scheme

in December, 1974, figures regarding income were only available for January

to November of that year. However, as 1974 drew to a close 21 of the 26

2/ Income data taken from: DNOCS, Cooperativa dos Irrigantes da Faraiba Ltda.,
Balango de Encerramento Realizado em 31.12,74, S&o Gongalo, 1975.

;9/ DNOCS, CIVAB - Demcnstrativo de Receitas e Despesas (1974): Prestacio de
Contas, Morada Nova, 1975.

=
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colonists (B1%) were enjoying a net profit, Sumé, for special

reasons, was the exception in having a majority of its members show a

profit. These reasons will be discussed in greater detail in the 7

following chapter, but basically it was because Sumé, unlike SZo Gongalo

and Morada Nova (and unlike any other DNOCS irrigation project),

SN

managed to successfully commercialize a high valge crop (tomatoes), which ,%
gave the scheme its high income-earning capacity. The average income ,%
of profit-earning farmers on Sume was Cr.SlO,23O and the median income ;
Cr.$8,100. Income distribution varied considerably, however, the size %

of saldo ranging from Cr.£1,100 to Cr.$19,300 and the size of debt from
Crg280 to Cr.$9,ooo.33/

Broadly speaking, therefore, a clear tendency is evident ih the
way income accrues to irrigation farmers., A small proportion of
colonists enjoys relatively high incomes, a greater number have middle-
range earnings, while ?he majority are in debt. Sumé, as stated above,
is not typical of DNOCS projects since it is the only scheme whose farmers

show such a high level of profit. S&o Gongalo and Morada Nova, on the

other hand, are more typical because their patterns of production and

AT
HES

commercialization have more in common with the general situation on %
Z

DNOCS projects. %
In S&o Gongalo just 9% of the 66 longer-standing project members account,g

for 85% of the project's income in 1974, each having a saldo 1{9uido of

S

over Cr.SlO,OOO.Eéy On Morada Nova, 5% of profit-earning farmers, who

}é/ In

made over Cr.$5,000 each in 1974 accounted for 27% of the income.

1/ DNOCS, Balanco dos Colonos (Sumé), Sumé, 1974
12/ DNOCS, Balanco de Encerramento, 31.12.74, S3Zo Gongalo, 1975.

13/ DNOCS, CIVAB - Prestagfo de Contas, 1974, Morada Nova, 1975.
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Sumé the top 23% of farmers with a net profit took home 44% of total
income, while the bottom 23% received 7%,l£/

On irrigation projects, then, it was found that a small minority
of perhaps 5% earns between two and six times the official minimum
salary, in accordance with official targets. The remainder, however,
receive much less. Of those who show g ﬁet profit most earn well under
the legal minimum salary, while the majority of farmers are in debt,

This vast difference in incomes is reflected in the life-styles of
colonos. The more successful acquire modern consumer durable goods

such as radios and furniture for their homes. A few even buy jeeps with
the proceeds of their agricultural labours., One colonist in Sumé was the
proud owner of a new T,V., refrigerator and sewing machine for his

wife, and was the envy of many DNOCS employees. The most successful.
farmers earn a good deal more than the lower grade técnicos and office
workers in the project administrations.

This is not true for the vast majority of irrigation farmers, however,
who must operate in the red in order to feed their families, and who
cannot afford basic necessities such as>water-filters and gas for cooking.
Overall on the three projects visited, 63% of farmers were in this
position. The true propértion may well be larger than this since some of
those who had spent less than a year on a project would undoubtedly have
been joining the ranks of the indebted during their second and subsequent
years. The reason for suggesting this is that a large part of the debt
for any given year consists of carry-over of unpaid debts from the

previous year., In Morada Nova, for example, 61% of colonists debts in

14/ DNOCS, Balanco dos Colonos, Sumé, 1974.

B 5 o
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1974 had been carried forward from 1973.22/ Two of the projects
examined here, Sumé and Morada Nova, were also studied during their
initial phases by another researcher. She concluded that at this
time between 40% and 60% of farmers were operating in the red.lé/
My more recent evidence appears to indicate that this proportion may
be at least constant if not actually growing as agricultural
production expands.

The clearly precarious economic position of many colonists on
DNOCS irrigation projects has several unplanned side-effects. Firstly,
the farmers market a significant proportion of their produce privately
instead of handingvit over to the project cooperative, a practice which
is strictly pronibited by the regulations. This has several advantages
for the colonist in need of cash. He receives his money immediately since
he sells his gocds directly to the wholesaler or public and does not
have to wait until the end of the year., In addition he does not have to
pay taxes (ICM at l&%); FUNRURAL contributions (%) or internal
administrative charges (2%). At the same time, the farmer may be obliged
to sell his crops outside for a price below the market rate, and also
runs the risk of being asked to leave the project., Clandestine sales
are discouraged by the administration of DNOCS which, in Morada Nova, went to
the lengths of erecting a guarded entrance to the project complete with
barriers, reminiscent of a border post. However, the practice continues
unabated.

Of course, the fact that a significant, if unknown, percentage
of farmers' crops is marketed privately will tend to hide true income levels.

The official accounts quoted above are liable to understate the real

lﬁ/ DNOCS, Colonists Debts to CIVAB (1973 ~ 74), Morada Nova, 1975.

lé/ Lynn H. Distelhorst, Difusio do Espirito Empresarial na ExtensZo Rural:

: p e Tt o 3 ~ p
Avaliargo do Suceso nos Primeiros Perimetros Irrigados do Sertdo
.1 12080 : 4 ‘ _
Nordesis PBrasileiro, 1972 = 713, DNOCS, Fortaleza, 1973,

MR AN R
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degree of profit for some and exaggerate the level of indebtedness
for others. The obvious response that this phenomenon provokes is to
ask whether clandestine sales are motivated by farmers' poverty or
whether this practice produces the negative figures on the balance
sheets in the first place. The question is awkward to answer because
by its very nature such private marketing is almost impossible to
measure., '

My reasons for believing that it is fairly limited in scale are
as follows. ‘Firstly, if a large part of total produce werevsyphoned
off privately it would provoke much harsher official oprosition. After
all, poor marketing figures reflect badly on the gerencia or
administration. Secondly, farmers are forced to resort to other
practices which testify to their low incomes generally, despite any

little extra gained through private sales. Many only‘manage to survive

by purchasisng food and other provisions on credit from local shops,
fregquently at prices ué to 35% above the going rate. Thus, on official
irrigation projects we see reproduced a phenomenon which is common in
non-irrigated agriculture amongst semi-subsistence farmers who do not
have sufficient resources to get by on without going further into
débt. Food is also giveh by relatives to irrigation farmers with no

17/

Another method that colonists use to reduce cash outlay is to pay

ready cash to buy their own.

their hired labour on a sharecropping basis. Instead of paying a
diarista the regular money wage a colonist may remunerate him partly in
cash and partly with a share of the produce. The cost of hiring labour

is one of the heaviest expenses that irrigation farmers have to meet,

especially for those who have little help from their families. Day

1/ Distelhorst, op cit.
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labourers are often willing to work under this arrangement partly
because of the difficulty of finding work outside and also because the
experience thus gained in irrigated farming will stand them in good
stead if they should decide to apply to join the project themselves.
One study has suggested that, because of this, day labourers receive
less in real terms than they would normally do.lg/

One of the main criteria DNOCS adopts to evaluate the 'success' of
its irrigation projects is financial profitability, expressed by
feasibility studies in the form of favourable cost-benefit returns.

As we have seen, economic success jﬁdged in terms of increased family
incomes has been rather limited so far. A warning that cost-benefit ratios
had been unjustifiably optimistic as calculatz:d in the GEIDA study

(PPI) was given several years ago, however, by an independent analysis.
Using the same GEIDA statistics, Cline estimated that of 47 projects
selected for examination only 17 had a favourable cost-benefit
relationship.lg/

Nevertheless, the government is anxious that projects should be
seen to be profitable and helps colonists to minimise production costs
in several ways. The Bank of Brazil (BB) and the Bank of North-East
Brazil (BNB) charge negaéive interest rates (7%) on loans made to

project cooperatives to finance production costs. Furthermore,

repayments are not indexed to inflation (correcdo monetaria), unlike

normal commercial loans.
The major cost item does not appear on balance sheets in project

accounts at all. That is, capital expenditure on building canals, roads

and on lévelling and preparing the land. Such works account for 57% of

18/ Distelhorst, op cit., p. 166.

Irrigation Projects in Brazil's Northeast: Case Studies

19/ o .
William R. Cline, T5571PER. Rio de Toneizor 1071,

in Social Cost-Benefit Analysis, IN
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total investment into irrigation in the North-East.gg/ Capital
expenditure on irrigation projects in this region is quite high in
relation to schemes in other parts of the world. It has been calculated,
for example, that in the North-East it costs U.S.%34,000 on average to
settle one family on DNOCS projects.gl/ Another study, based on the
GEIDA estimates, put the cost per hectare at U,S.%2,800 in 1972.22/
This compares with a figure of U.S.$5OO per hectére for irrigation in
Europe, Morocco and Australia.gé/ Cline suggests that the last figure does
not include some cos?s which are contained in the Brazilian statistics.
Adjusted accordingly,)to cover costs of irrigation works and levelling
only (excluding items such as farm machinery and housing), the level
of capital expanditure per hectare in the North-East is U.S.Sl,450.g§/
However, this is still almost three times the figure for Europe and Asia
and is excessive by international standards. Irrigation in the North-East
is basically capital-intensive and absorbs little rural labour in
relation to the investment involved.

The costs of preparing projects have alsc increased rapidly
because of delays caused by engineering problems, bureaucratic hold-ups
and slowness in the selection of colonists. By the end of 1975 S&o Gongalo
should have absorbed its‘full quota of 350 families yet the number

2 A
remained almost stationary throughout the year at 123.~§/ Similarly, on

29/ Cline, Ibid., revised 1972.

2}/ Jorge Coelho, ConsideragBes em Torno do Programa de Agricultura Irrigada
na Zona Semi-Arida do Nordeste, CETREINO, Recife, 1975.

22/ William R, Cline, "Andlise de Custo—Benefigio,de Projetos de Irrigagfo
no Nordeste", Pesguisa e Planejamento Economico, 2 (2), December, 1972,

Pe 258.

gé/ Colin Clark, The Economics_of Irrigation, 2nd edition, Pergamon Press,
1970, pp. 62 - 71,

2/ Cline, Irrigation Frojects in Brazil's Northeast, revised, 1972, p. 21.

25/ DNOCS, Plano Anual de Explotagdo, 1975, S8o Gongalo, 1974.
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Morada Nova, of 100 additional farmers to have been recruited in 1975,
. s . 26/ . -
none in fact joined the project. Delays such as these in the Sio
Francisco Valley caused the cost per hectare to rise from UeSe$1,450«
UeSe$1,950 in 1965 to U.S.2,400 in 1971.21/ "By 1971 the Bebedouro
project was costing U.S.% 2 million each year to maintain yet no
farmers had been installed.gg/ This was equivalent to over half the

total amount budgeted for irrigation in the North-East that year.gg/

Another 'hidden cost! of irrigcation schemes is the enormous

bureaucracy which is supported entirely by the state. It is possible
‘)

to argue that in a fegion such as the North-East, where there is little
industrialization and employment opportunities are scarce, the
government is Jjustified in maintaining a large body of employees,
However, the first priority of irrigation schemes is to benefit poor
rural producers. It seems rather absurd, therefore, that in SZo Gongalo,
for example, DNOCS should employ well over 300, yet the project has only
absorbed 123 colonists, In Morada Nova DNOCS employs zround 180 staff
to serve 253 irrigation farmers. It is planned that this number will
rise to about 230 when the project is fully operational and has 500
families,

Such investment and administration costs are borne entirely by
the government., Originally, it was intended that, after three or four
years, irrigation farmers should share this burden by purchasing their
land and houses over a period of 20-25 years, Although, six years later,
this matter is still officially under consideration, it is quite clear

that the majority of colonists simply cannot afford such payments. Judging

2§/ DNCCS, Projeto de IrricacSo Morada Novas Plano de BExplotacio para o

ano de 1975, Morada Nova, 1974.

21/ WeA, Bacchus, The Political Dimensions of Vater Resource Development:
A Study of thz Brazilisn Northeast, 1964 - 71, University of
Connec%icut, Ph.D., Thesis, 1973, pe 902.

2% 1n14., p. 9%5.

.2_.(2/ ThiA - 717
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from the income figures it seems highly unlikely that they could
withstand any more deductions beyond those made for running costs of
production, This fact was confirmed by the administration privately,
in conversation with officials from the accounts departments on the
three projects although il is not a statement of official policy. Even
if the costs of land and housing were recouped, they would account for
perhaps 30% of total capital expenditures

There is a drop~out rate on DNOCS irrigation projects of about 5 - 10%
of recruits who actually receive their plots and start producing., Those
who leave are inevitably among the least successful economically and
incurr substantial debts. Indeed, when it appears that a farmer's debts
are beyond his capacity to repay what he owes, he is invited to vacate
his plot for another recruit. The fact that DNOCS simply cancels out
this debt without its appearing on the balance sheet points to another
significant 'hidden cost' of irrigation. This might appear, at first
sight, to be an act of charity on the part of DNOCS. Wwhile this
sentiment may not, indeed, be totally absent, the principal motivation
for writing off bad debts lies elsewhere. It is to be found in the
agency's concern, I suggest, for maximising profits on paper, that is,
in the‘official accounts. It is unlikely that heavy debts would,
anyway, be repaid by an out-going colonist since repayment would be
completely beyond his means.

In order to maximize paper profits, therefore, DNOCS has chosen to
subsidize production costs in the ways described above and to strive for
profitable harvests. It has done this rather than concentrating on
minimising investment and production costs. Nevertheless, the fact
must be faced that most colonists operate in the red rather than in the

black, and that the economic success of projects is questionable, even

within the narrow cost-benefit framework of reference adopted by GEIDA



- 143 =

and DNOCS,

The incomes of colonists as measured by their net profits vary
considerably, as we have seen, It is difficult to say exactly why
the income of a particular farmer is different from that of his
neighbour who uses similar methods of production. Nevertheless, a number
of major factors may be identified which have an important bearing on
the distribution of income,

Perhaps the first major reason which helps to explain variations in
-the economic performances of irrigation farmers is differences in the
amount of capital possessed by new recruits, Ex-landowrers and
their sons, for example, who are likely to receive some compensation
for the loss of their property, will probably have more resources at
their disposal than landless labourers who join, In Sumé ex-landowners and
their sons accounted for 60% of project members, while in S3o Gongalo the
figure was 5%. In Morada Nova 15% of colonists were ex-landowners.,
Apart from this group, other recruvits may enter with resources that give
theﬁ additional support during the initial stages of production. In
Sumé, for example, over 20% of farmers had been working in non-agricultural
occupations before joining. It is difficult to determine the importance
of this factor because i£ is correllated with others such as time of
entry into the scheme and quality of the land. That is, ex-landowners
and other 'better' recruits are liable to be among the first to join

and to receive the more fertile plots.

A second factor which influences income differentials is variations
in soil quality, particularly fertility affected by salinization, The
sites of irrigation schemes were not chosen according to the criteria
of highest soil fertility and consistency. It was, rather, the presence

of a reservoir with the capacity to irrigate a given hectarage of land that
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was the main factor behind the choice of locations. It also meant that
a large part of the capital expenditure had already been made.

However, despite their relative fertility, alluvial soils in the sertdo
are highly varied in composition both horizontally and vertically.

This creates a lack of consistency which has serious repercussions on
controlled, irrigated crop production unless the planning and technical
abilities of those involved are exceptional,

Salinization of soils is a serious obstacle to improving productivity.
The soils of the sertfo have a naturally high concentration of saline
elements derived from the region's crystalline rock structure,
Salinization takes the form of an impervious layer of saline, crust-like
deposits which sits between 50cm, and 13 metres below the surface,
rising sometimes to appear on top as a white substance., This layer must
be broken up before the land can be cultivated, an expensive and time-
congsuning operation which, however, never solves the problem completely,
Once recovered, saline soils are often not economically viable and are
usually reserved for salt-resistant fodder crops such as elephant grass.ég/
With good drainage it is possible to keep saline deposits well below the
surface so that crops are not harmed, but if drainage of the land is
inadequate, the water table rises and the saline moisture reaches the
roots of the plants, severely reducing yields.

Salinization of soils, according to one estimate, affects no less
than 30% of the land in the sertZo's valleys.zl/ Large sections, totalling
several hundred hectares, had to be taken out of production on all three
projects visited. As a result, colonists who had incurred heavy losses

through crop failure caused by salinization were transferred to other

39/ Interview with project engineer, S&o Gongalo, 24th January, 1975.

3/ Coelho, ConsideracSes em Torno do Programa, Pe 13.
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irrigated plots. Their debts, however; remained with them. One study
concluded that the poor condition of plots when they were handed over
to colonists explains, to a large extent, the poverty of the poorest
minority of farmers.ég/ I also found that those colonists with the
heaviest debts had, almost without exception, experienced problems of
poor drainage and salinization on their lands.

In S&o Gongalo soil fertility is so varied that ‘Hidroservice!
advised against a division into individual holdings because the firm
felt that unlucky colonists with poor soils would be under a serious
handicap. It suggested, iistead, cultivation of the area as one single
property as the best way of evening out the otherwise inequitable
distribution of plots.éé/ The company felt s~ strongly on this point -
that, even when asked to reconsider some of its conclusions by DNOCS
after publication of the major study, 'Hidroservice'! still stressed
the advisability of a communal land-~holding system rather than individual
family plots.ﬁﬁ/ It was added that distribution of different-sized
plots as compensation for varying soil fertility would be of little use
since during the preparation stage poor soils would require more work
and expense, making it difficult to convince farmers with heavier cultivation
and repayment responsibilites that their plots would be as productive as
more fertile areas. The company also made the roint that the tradition
already existing in S50 Gongalo for rural labouring under irrigated

production obviated the necessity of having individual family farms,.

32/ Distelhorst, op cit., p. 168.

éZ/ HIDROSERVICE, Recuperago Hidroaarfcola da Bac%a de~Irrigapao de S8o
Goncalos: Relatorio Final - Carta de ApresentacBo, S&o Paulo, 1971.

/ d . " ~ -
éﬁ/ HIDROSERVICE, Recuperacio Hidroagricola da ?ac1a de'Irrlggcao de Sao
Goncalo: Vol., IX, Viabilidade Técnico-Ecgpomlco, Financeira e
e Administrative da Recuperacdo Hidroagricolas Alternativa, S&o Paulo,

1971, p. 85.
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The project could, rather, be run by a cooperative and employ workers
on a salaried basis.éﬁ/

Despite the enthusiasm of the consultants for collective
cultivation of the land, however, DNOCS ignored their advice and went
ahead along established lines, distributing five-hectare plots to
individual families, The first batches of colonists on Sdo Gongalo
received plots with low indices of salinization and nearly all showed
a profit in 1974. Later recruits were given land which had heavier,
sandier soils and greater problems of salinization., The level of
indebtedness is much higher in this latter group, due mainly it seems to higher
cultivation costs and reduced yields.zé/ Until February, 1975 three
colonists had been transferred from their original plots to other areas
in S&o Gongalo because poor soils had made cultivation impossible,
Furthermore, 800 hectares of land were declared unrecoverable because
of prohibitive costs, approximately Cr.g30,000 to Cr.$40,000 per hectare.éZ/
In both Sumé and Morada Nova areas were taken out of production and
farmers traunsferred for the same reason,

Lack of technicel ability to recuperate soils fast enough and well
enough to ensure high crop yields compounds the natural problems of
valieys whose suitability for irrigation is already dubious, DNOCS's
problems in this respect have often not been helped by feasibility studies
which have sometimes underestimated the variations in soil quality
and, conéequently, the costs of recuperation. The pedalogical study made
by SCET in Morada Nova, for example, was based on an analysis of only

8 . _
" the top 20cm, of so0il%™ Soil-type variations provied to be much greater than

35/ Ibid., p. 86.

2§/ DNOCS, Balanco de Encerramento (1974) and Plano Anuzl de Exploragao
(1222), SZo Gongalo, 1974.

él/ Interview with project engineer, S3o Gongalo, 24th January, 1975, /
§§/ SUDENE-SCET, Vale do Banabuits Anti~Projeto de Valorizacio Hidroagricols,
SUDENE, 1969.
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the study indicated, and had implications for the subsequent
adaptibility of crops chosen to suit certain areas. A study of 1% metres
in depth would have provided a more realistic basis for planning crop
pfoduction;ég/

Low yields caused in part by poor soil fertility and salinization
have undoubtedly contributed to the fact that production targets
have fallen far short of expectations. It was estimated that in 1975 the
total value of agricultural production on SZo Gongalo would be Cr.gl0
million., However, production during 1974 only reached Cr.g1,750,000
and the number of colonists remained constant from éne year to the

next.ﬁg/

achieved. In Sume during 1974 income fell short by 20% of planned

There was no possibility of these optimistic targets being

1evels.£l/ On Morada Nova this gap was considerably larger since by
July, 1975 only 18% of its total predicted income for that year had
been netted although half of the year's production had been sold.ég/

A third and related factor which helps explain variations in income
amongst irrigation farmers is differences in production costs., These vary
considerably per hectare of land under cultivation and are influenced
by a number of considerations such as soil fertility, techniques used
and types of crop cultivated, The cost element for irrigation farmers
is made up of a nunber of inputs including seeds, fertilizers, pesticides,
tractor hire and employment of outside labourers., Soil-type will have an
important bearing on the amounts of seed and chemicals needed to ensure

adequate yields., The fact that soil quality varies sharply caused parallel

22/ Interview with IRYDA (Spanish Ministry of Agriculture) agronomist on
contract to DNOCS, Morada Nova, 26th September, 1975.

4o/ DNOCS, Plano Anual de Exploracio (1975), S&o Gongalo, 1974.

DHOCS, Plano de ExplotagBo Acrondmica (1974), Sumé, 1974.

Plano de Explotzcio para o sno de 1975, and Balancete de Verificaco dos
Saldos, Julho 1975, Morada Nova, 1975.
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differences in the amounts of these inputs needed.

The cost of hiring additional farm labourers is one which many
colonists have difficulty in meeting. A recent study concluded that
between 35 = 50% of irrigation farmers experienced problems in hiring
diaristas to supplement their family labour.éé/ In tacit recognition
of this difficulty, DNOCS tries to select familiés with several children
old enough to help their fathers in the fields, theoretically minimising
the amount of extra labour that must be hired. It has been suggested
that in practice recruitment of outside labour by irrigation farmers is
not correllated with family-size nor with the farmer's level of economic
prosperity.éé/ Variations in labour cost, it ié maintained, are more
the result of poor training by DNOCS technicians who do not instruct
farmers properly on the use of additionalworkers.éé/

The cost of employing wage-workers is, nevertheless, likely to
fall more heavily on thé shoulders of families as their children grow
up, leave the land and go to work in the towns., Many colonists I
- spoke to had older children receiving their education in the larger
towns, some even at college or university. While this may testify to
the 'elitist! nature of recruitment to irrigation schemes, it is
indicative of the fact that fewer siblings are likely to want to continue
in their parents' footsteps as agricultural producers. In Morada Nova,
for example, only 30% of parents anticipated that their children would
stay on the land.éé/

This figure would probably be higher if the economic rate of return

on irrigated land offered sufficient incentive, but not as long as most

42/ Distelhorst, op_cit.
44/ Ibid., p. 184,
42/ Ibid.

46/ Ibid., p. 183, Parental response as an indicator of future trends
should, however, be treated with caution.
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families continue in debt. It also raises serious problems for

DNOCS who originally intended that plots of land should be passed on from
father to son to take advantage of the knowledge of irrigation techniques
acquired by children through their assistance on the land, If replacement
farmers from outside are needed the time, expense and uncertainty of
training new colonists from scratch will add to their problems. If this
were the case, however, irrigation would be more likely to reach those
affected by the drought, If a self-perpetuating 'elite' of irrigation
families is created this would not be so.

The training and supervision of irrigation farmers provides the
fourth factor which affects income differentials., After being accepted
into an irrigation project the new colonist is given a training course
of just two weeks, which consists of lectures and practical demonstrations,
Unfortunately there is often a long delay, possibly a year or more,
between this training and the time that the farmer takes up his plot.

A person's training might be rendered almost useless by this time. In
S&o Gongalo 20 colonists trained in Januvary, 1974 could not hope to
receive their plots before September of that year.él/ Inefficiency

on CODEVASF's 