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(1)

Abstract

Sudan, as many of the developing countries producing agricul tural
primary commodities, is faced with the prgblem of inadequate and
unstable export proceeds, Despite the growing disagreeﬁent on the
causes and the consequences of this phenomena, it has been shown that
for Sudan this i1s due to her concentration and export of one cash
crop, extra long staple (BLS) cotton,

This study, therefore, is an ingquiry into the aspects governing
the econcmics of ELS cotton production and marketing in Sudan and
is based on empirical analysis,

It needs emphasizing; however, that the accuracy of the estimates
and the conclusiveness ol the results are largely determined by the
quality of data and the computational procedures applied. To this
effect; the data available whether in details or length of the time
series, is not adequately commensurate with the degree of
sophistication implied in the type of regression analysis attempted,
For example, the siwve of the sample is sometimes smaller than what would
warrant adherence to the conventional significance test at 5% level .
The results are, therefore, accepted in relative terms and should be
interﬁreted in context of those constraints.

Tbe study is divided into seven chapters. Chapters 1-3% constitute
an introductory part; the problem, position of agricultural seclor
and palttern of land use and a description of the institutional
organization of the cotton sector (symbolized by‘the Gezira scheme)
which in addition to its unique experience it is believed to have

some effscts on the analysis attemptedo



(i1)

Chapters 4-6 is an empirical analysis of the basic relationships
of demand, supply and pricing policy of Sudan ELS cotton.

Chapter 7 is a summary and discussion of the results obtained
and their implications on cotton policy decisions.

Broadly speaking, the resulis suggest that in view of the inelastic
world demand for ELS cotion and growing competition from man-made
Tibres, Swdan must adjust her cotton production policy to the long-
term prospects of demand. . Diversificstion with other enterprises and
processing activities should be encouraged. As has been suggested by
the results obtained from supply and production function analysis,
increased use of fertilizers and pesticides would favourably effect
ELS cottbton output and yields. Hoye important is the need to reconsider
the institutional set-up of the cotton sector so as to accommodate
more incentives for the tenants while the large scale of the producing
schemes must be preserved. Tenants are believed 1o respond positively
to increasing incomes by putting more effort.

On the other hand Sudan cotton in the individual export markebts
studied (UK., France, Germeny, F.R., Italy and India) appeared to
have relatively high price elasticity as well ag high cross price
elasticity with the similax variety of Egypt. Despite these signs
of keen competition and the fact that Egypt is the largest ELS cotton
producer, Sudan, during the period of study seemed to have set hev
ELS cotton prices iﬁ 3 way that did not approximate to the assuumpltions
of the oligopolistic market as postulated by economic theory for
similar market situations. As Sudan cannot afford to delay the disposal
of her crop without experiencing serious adverse effects, it is believed
that it is to the interest of both countries (Bgypt and Sudan) to

adopt some sort of a co-ordinzted ELS cotton policy.
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Introduction

One of the major problems facing the developing countries,
given their diverse absorptive capacitiss, is the shortage of
foreign exchange. This sets limits to the import capacity of a
developing country in financing its requirements of capital goods
and technical skills in the course of its cconomic development,

The problem manifests itself in two ways: a declining
long-term trend of prices impedes a rapid rate of growth, while
the short-term (year-to-year) fluctuation introduces s great
deal of uncertainty in the working of the economy and does not
permit the governments of such countries to take a long~term
view of things. There is, however, no vnanimity of views on
the role, causes; consequences and remedies of this foreian
exchange congtraintn(l) There is, perhaps, more agreement on
the causes of the 1oﬁg«term aspect of the problem than on what
causes it in the short-run., Yet, it is in the short-run that
most of the policy issues and concern lie and most of the
disagreements arise,

The declining long-term trend of prices of primary commodities
is generally attributed to increasing output of these commodities,
inelastic demand with respect to both price and income, competition
with synthetic and technological improvements which reduced the

raw material contents of these commodities in the final processed

product, On the other hand, short term, year-to-year, fluctuations

(1) Broadly specaking, the controversy could be divided between
"trade-economigts? and "developnent-economists®, This is,
sometimes, labelled in the literature as “monetarisits" versus
“structuralistst, (2) J. Pineus, Trade, Aid and bevelopment,
1967, Chap. 4, p. 117-143; (b) V. Baer & I, Kerstenetzky, eds.,
Inflation & Growth in Letin America, 1964; {c) Aboyade, O,

"[rade, vapital Distortion & Plannad Development”, African
Primary Products & Internationsl) Trade, 1965, Stewart, I, (ed.);
(d) H, Johnson, The World Meoromy at the Cros ssroads, 1965,

p. 7%-76; (e} A, McBean, Export Instability & Economic

Development, 1965,




in prices and/or proceeds of exports are usually explained as
follows: moat of the developing countries, who face inadequate

and unstable export proceeds, specialize in production of primary
comnodities which are characterized by low demand and supply
elasticities, This low elasticity of both the demand and the
supply makes the response to price changes rather weak. On the
supply side, unlike the case with manufactured goods, procduction
involves time lags and is subject to random exogenous factors e.g.
weather. In many instances, production of such primary commodities
is a way of l1life and with meagre alternative employment opportunities,
the supply response becomes more inflexible,

The specialization in production of primary commodities is
sometimes coupled with concentrastion on one or two products.
Production is export-based which means heavy reliance on foreign
trade and external markets, With these markets stagnating and the
low price and income elasticity of demand, the consequences for the
developing countries become grave,

The instability of export earnings, its causes and consequences,
has attracted a lot of concern in recent years. A number of studies
have been made by U,N. agencies as well as individual researchers,
the most recent and comprehensive being chean's.(l) On the basis
of an extensive survey of the literature and a number of case
studies he suggests that:

"Such theoretically proposed general factors as
specialization in primary products or commodity concentration
per _se may have some slight systematic tendency to produce
export ingtability, but their explanatory value in particular
cases is very small, Even in brecad discussions of why
underdeveloped countries' exports should be more unstable than
rich countries' exports, they are not particularly helpiul. ...

we are not even sure whether short-term fluctuations in export
proceeds does harm fto the less developed nations, ... From ths

(1) McBean, A., Export Instability & Economic Development, 1966,



analysis here and the published results of Coppock,

Massell and Michaely it seems clear that statistical

evidence on instability yields 1little, if any,

support for policies of diversification or industrialization

as means of avoiding fluctuations,." (1)

Apart from the case studies which vere iimited to five
countries (Uganda, Tanganyika, Pakisten, Chile and Puerto Rico),
his conclusions are based mainly on a highly aggregative cross-
countey study. This applies also to the studies of Coppock,
Massell and Michaely.

Developing countries, as McBean himsell admits, are too
heterogenous to be grouped together for fitting cross-country
regressions and the results need to be verified by far more
detailed case studies of individval countries before any
generalizations can be made. Such individual case studies,
each fdcusing on the characteristics of the respective country
and its export products, would provide a profound base for
policy decisions arising in these countries, The practical
importance of more detailed case studies is believed to be
more revealing in view of the fact that the developing countries,
faced with thes foreign exchange problem {shortage and instability),
have kept on increasing the output of their traditional exports,
In doing so.these countries make a hard choice, And although
this may be justifiable in the context of their objective of
increasing and/or stabilizing export earnings in the shoxrt run,
yet such a policy méy itself be self-defeating in the long run,
depending of course on the conditions of both supply and demand of the
export product and the factor endowment of the developing country
in guestion, It is in this context that the present study was

conducted,

(1) McRean, A., Exvort Instability & Fconomic Development, pe 56.




Sudan presents a picture of a typical developing economy,

cotton being its major export crop.

It accounted, on the

average, for more than 606 of total value of export proceeds during

195%-65. This, undoubtedly, reflects a high degree of commodity

concentration and any endeavour to analyse the cauvses of hex

export instability or for that matter the vwhole economy has to he

focused primarily on this single commodity;(l)

In the face

of ingignificant domestic cotton(2>consumption, and a complete

dependence on foreign demand, it seems likely that Sudan's

economy would be influenced by any flucituations in cotton exports!

earnings.

Table (1.1) illustrates the significance of foreign trade

(exports plus imports) as well as cotiton exports in the total gross

domestic product and that part of it LF.D.PO_}generated in the

non-subsistence sector (money sector).

Table 1.1. Percentage of foreign trade and cotton

in G.D.P. (total) and G.D.,P., (money sector).

1955 1960 1965
F. Trade/G.D.P. 35 36 27.2
F. Trade/G.D.P. (money sector) 80 75.8 62
Cotton exports/G.D.P. 10,6 9.% 6
Cotton exports/Geb.P. (money sector) 24,6 20 14

Sources Calculated from data reported in various issues of
Economic Survey, Ministry of Finance & Economics,

Khartoum, Sudan.

Cotton export proceeds recorded a higher instability index

(24%) than total export proceeds (16.85) over. the same period,

(l) Seers, D., "An approach to short period analysis of primary
producing countries", 0.RE.P., 1959, p. 6-9, 27.

(2) The study is confined %o extra long staple (ELS) cotton which

constitutes about 98% of Sudan cotton production.

The whole

crop is for export as the recently established fextile mills
so far consume only short staple of the American tyve.




1993~1965°\1) Compared with those of Uganda, Tanganyika and
Pakistan in MeBean's study, Sudants cotton export instability
index seems to be considerably higher. This is shown in the
following table:

Table 1,2, Instebility indices for the major export

proceeds of Sudan, Pakistan, Uganda,
Tanganyika and bigeria, 1948 - 1960.

Cotton Jute Coffee Sisgal Cocos, Palm Kernel

Country

(a) 1) (&) () [(a) | (b) |(a) |(b) [(a) | (V) |(a) |(by

Sudan 26,9]26.9
Pakistan [26.7{15.4 [19.4|14.2
Uganda 19.7|14.6 20.9(14.7

Tanganyika 19.6[19.5

Nigeria 18,31 16.1112,7| 9.8

(a) Av. percent change U.H. Method.
(b) % deviation from 5 years moving average centred on the middle year.

Source: Sudan: Calculated from data in oc., Survey, various issues,

Uganda, Tanganyika, Pakistan: McBean, 1966, tables,
(5.4, 5.5), (6.1) and (9.8) respectively.
Nigeria: From . Helleiner (table 3), Peasant Agriec, - The

Nigerian Case, African Primary Products and International
Trade, (1947-1962), 1965, editzd by Stewart, I.G.

The countries in table (1.2) with which Sudan is compared are
considered to have more unstable export proceeds than the average
undexrdeveloped country. Though instability indices in table (1.2)
are given‘for the individual export crops, these crops are the
major components in each country's total exports. It is therefore
reasonable to use them as an approximation for instability in total
export proceeds. One can easily see that wudan is relatively
more exposed to sharp short-term fluctuations in her export earnings.
It is also evident that fluctﬁation in export earnings was moderate

in countries having more than one major item of export. it may be

\1) Index of instability is calculated by the U,N, method which always
divides by the higher figure for each pair of years. (Instapility
in Bxport Markeits of Underdeveloped Countries, U.N, 19523,
Ps 19, App. Bo :




that some of these countries e.g. Uganda and Nigeria, operate
" stabilization schemes which would mitigate the direct manifestation
of the market conditions of theilr respective export commodities;
a situation which Sudan's cotton exporis do not experienceo' This
is one of the adverse effects which would be imparted to any
generalizations based on grouping heterogenous cases into a crossg-
country study. In view of this and the relatively lov export
instability in countries with more than one export item, it might
be difficult to accep?t McBean's conclusion that commoditj
concentration is not a very important factor leading to instability
in export earningso(l)

The fluctuations of Sudan's exporl proceeds are accentuated by
the absence of other crops which could effectively reduce the
fluctuations in cotton export proceeds, and by the fact that
cotton production itself is subject to sharp variations, During
1950-1965 cotton yields recorded an instability index of 2?% (using
U.N. method of dividing the change by the bigher of thé two year
figures)u Cotton yield variability in Sudan is relatively very high
when compared with its counterparis for other countries producing
the same variety of Sudan's cotton; extra long staples

Using the coefficient of variation(Q)as a rough measure of
instability, Sudan cotton yields turned out to have the highest
estimate of fluctuations of the four important producing countries;

U,AcRey Usdolo and Peru as is shown in the following table,

(1) McBean, A,, Nxport Instability & e, Jeve, 1966, po 50-5T.

standard deviation
mean

(2) Coefficient of variation = 100,



Table 1.3, Instability indices of the ELS cotion yields p@r acre
(coeff. of variation %)

1954 ~ 1962
U.8.A, 8
Peru 19
U.AR. 21
Sudan 31

Source: IBRD Report on Extra-long Stavnle Cotton, 1964, p. 34.

Despite this high coefficient of variation of cotton yields, ELS
cotton area has been expanding in Sudan.(l) This deliberate policy
of expanding the acreage under cotton, with a view to increasing or
at least maintaining the export earnings, has in fact made the
country more vulnerable to short~term fluctuations,

On the demand side, and with Sudan's total reliance on export
markets, yearnfo«year fluctuations in volume reinforce the adverse
effect éf the long-term movement of export prices and proceeds. In
pursuit of the objective set at the beginning of this chapter; easing
the shortage of foreign exchange and maintaining it at current
levels, Sudan approximates to the typical developing economy which
makes the hard choice of expanding production of her traditional
exports. In Sudan's case, réceipts of foreign exchange would
rise less than the rise in ftotal output as the price elasticity of
aggregate world demand for extra long staple cotton is less than

(2)

unity,

(1) The following figures reflect the magnitude of ELS acreage
expansion between 1950 -~ 1965:
1950/51,  1955/56 1965/66
256 369.7 748
In % of 1950/51 figure : (200) - (r44.5) (292)
* feddan = 1,038 acre. ' '

#
In 0C00's irrigated feddans

(2) This is a result obtaired and shown in chapter IV of the present
study where more vigorous analysis is attempied for BLS cotton
demand,



Having examined the case for Sudan's export instability, let us
now consider its consequences on the Sudanese economy,

In order to assess the impact of such fluctuations, one has to
analysé the relation between them and the main indicators in the
economy {e.go G.D.V., investment, producers' income, imports, elcs)o
The instability indices for these various economic indicators,
presented in table (1.4), broadly suggest that there is some
relationship between fluctuations in export earnings and the
fluctuations in these indicators (directional). But when regression

analysis was used, no statistically significant results were obtained.

Table 1,4, Instability indices of Sudan economic indicators,

.

e, Indicator (nstability Index % Period
G.D.Po (total) 5 02 1955/56-
G¢.D.P, (money sector) 7.6 "

G.F, Tnvestment 15.9 "
Total Imports 14.8 1950 - 1965
Imports of capital goods and

equipment 25,2 n
Producers' income 44.9 1950/51 -

1963/ 64

* Av, percentage annual deviations calculated according to U.N.
method of dividing by the higher figure of the two years,
(Details of these serles are given in table (1), App. (D).)

+ It represents the Gezira scheme’s tenants® profit share of cotton
proceeds.

0

ource: Various issues of Sudan ke, survey, IMF financial statistics
and Gezira Board statements of accounts,

Though this may give support to MceBean's conclusions which are based
on similar insignificant relationships, one tends to question the
quality, the detail or leangth of the series, of the data used.

Such gualifications would not bé out of place in the context of

developing countriest! statistics of which Sudan is no exception,
b P



However, most important to our discussion, is the influence
of cotton exports fluctuations on the process of capital
accumulation and producers' incomes. The reagon for singling
these out is their importance within the coursé of economic
development of the couniry. Btability of export proceeds helps
the country to uwndertake the investment programme in a more
orderly and planned manner., On the other hand, the stability
of producers' incomes is of gpecial importance in the context
of sudan's cotton production organizations. According to this
institutional set-up cotton growers i.e. tenants in public or
private schemes, are not in a position to substitute between cotton
and other enterprises. almost all inputls, except the effort
they put into cotton, are fixed to thema(l) In these
circumstances, the effort they are wiliing to put in is believed
to be influenced by the reward (income, they get from cotton
producfiono This hypothesis is tested in chapter V when an
attempt is made to measure wudan ELS cotton supply_response.

Referring back to table {1l.4), one would notice that
investment and producers' income (tenants! profit share; have both
gshown a fairly high index of insiability. The tenants: income
shown in the table refers only to Gezira tenants, yet the result
could fairly be extended to tenants' income in the rest of the
cotton sector. Gezira alone contributes more than 50% of
cotton production in‘the country. no unstability creates
difficulties and hardships and with the declining trend of
profits acts as a disincentive for more effort and willingness

to grow cotton,.

(1) More account of the institutional set-up is glven in chapler
11T of this study.



What is more significant with regard to capitsl formation
ig the instability index of the imports of capital goo&s and
building materials, This shows the direct connection between cotton
foreign exchange earnings and the part they finance of gross fixed
investment, 'his part has an index of instability of 25.2% higher
than its counterpart of total imports, 14.8%. Sudan could only
guard against the adverse effects of cotton export fluctuations by
use of her accumulated foreign reserves and securing an inflow of
external finance. To this effect, finance of gross fixed investment
relied on domestic savings between 1955,56 ~ 1960/61,(1)while between
1960/61 - 1965/66 both reserves and e#ternal sources played a
significant part in financing investment's import requirements which
the execution of the ten~year plan needed. Table 1.5 illustrates
this situation.

Table 1.5. Finance of Gross Fixed Investment 1960/61-1965/66

(Million Sudanese Pounds)

Year Domestic Savings | bxternal IMinance | Total Invesiment
1960/ 36.8 7.0 | 43,8

1961 39.9 22,7 : 62,6

1962 56.9 8.6 65.5

1963 51.7 29.3 81.0

1964 39.3 12.4 51,7

1965 34,7 10,3 45

Index of foreign reserves 1960, 61 = 100

196071 196171962 1962/1963  1963/1964  1964/1965 196571965

100 91.7 86.6 59.9 42,6 35.8

- Source: Ec. Survey various issues, IMF financial stats, Dec.
1966 (supplement),

(1) Ministry of rinance, Government of Sudan, Ten Year Plan for
Ee, Dav, 1960,61 - 1970/71, p. 16




Both external finance and accumulated reserves helped to keep
the level of imports beyond the actual import capacity as determined
by total export proceeds. The level of both invesiment and
consumption of imported goods has been maintained at higher levels,
This is more obvious in the case of total imports which fluctuated
less than capital goods imports.

Another wvariable which is influenced by cotton export
instability is the public revenue and expenditure. This is due
to the direct participation of the government in cotton schemes,
and to the structure of the goverament revenue which depends
mainly on import duties,(l) The latter is a function of export
proceeds if we assume away the existence of adequate foreign reserves
and foreign capital. However, the receipts from this source
help to moderate the fluctuations as they are collected with a
time lag,

another phenomenon, mentioned by rcBean in the context of other
countries, has some relevance here. He feels that the dominance
of expatriate(g) firms in the export sector in such countries
results in a relative stability of export earnings, Since
such firms have abundant financial resources, they can plan
their inventory policy in a way which cushions year to year
fluctuations. In the absence of expatriate firms this cushion
is not available to Sudan; and therefore susceptibility of public
revenue to export fluctuations is considerably increased.

Most of the cotton stocks are held with the schemes producing cotton,

malnly Gezira, and there is little tendency for exporters to

(1) Share of import duties and government participation in cotton
schemes amounted to 3T% and 12p of total govi. revenue,
on average, between 1960;61 - 1965/66,

(2) McBean, A., Export instability & Ec. Dev., 1966, p. 86-87,




accumulate big stocks at their end. This tendency is reinforced
by the competitive natvre of the suction system {(followed in
selling Sudan cotton) which does not encourage exporters to

hold stocks,

Thus it seems reasonable to assume that instability of
export earnings has hampered sustained economic development of
the country. Reasons for such fluctuations lie both in demand
and supply forces as well as policy measures adopted by the
governmént and’ the Gezira Board, the major cotton producing
sector, Hence in the present exercige attention is focussed
on some of these problems.

The study is based on empirical analysis andlis divided into
seven chapters. Chapters II and 111 serve as a background
to the étudy. The former shows the position of the agric,
sector in the economy, the pattern of land use and factor
endovments. The latter describes the institutional
orgenizationg of the cotton sector which is believed to have
some influence on the analysis attempted.

Chapter IV investigates the international demand for

- Sudan ELS cotton. This covers five of the main export markets
(U.K,, France, Germany F.R., Italy and India). Its competitiveness
with other producers and with synthetic fibres is analysed, De-
rivation of the respective demaﬁd functions is based on time
series between 195% and 1965,

Chapter V is devoted to the study of the supply side.

This covers two basic relationships: supply relations and
production relations.  Because of data'availability and iﬁs special
po;ition, more emphaéis ig given to the Gézira scheme., The

period of study was therefore taken as a whole period 1945 - 164

and a sub-period, 1950 - 1964,



Chapter VI deals with the pricing of Sudan FL3 cotton; the
mechanism of its determination and testing the wunderlying
hypothesis of the adopted pglicies in the context of economic
theory. The latter suggests an oligopolistic market,; a
hypothesis which will be treated empirically from observed price
series between 1953 and 1965,

Chapter VII is a discussion and summary of the results
empirically obtained and the conclusions that would emanate

out of them for practical policy-making.
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Chapter Two

Pogition of Agriculture and Pattern of Land Use

Modernizing agriculture is an immense process of social and

economic change., The intermingling aspects concealed under

growth and development have therefore led to various theories

and points of view in the extensive literature accumulating on

the subject, There is no one posgible synthesis to which all

agree,

Yet the fact remains that development would take

place when better utilization is made of the available

resources. To Sudan this means that, as all the evidence

suggests, agriculture is the priority sector of the economy for

promoting social and economic development,

The total area of the country is 2,506,800 sq. kilom.,

with a population of 12,650,000 in 1962/6%, Sudan is

endowed with land and water but with no mineral deposits of

significance so far. The country's resource base, therefore,

limits the posgsibility of a heavy industrial development.,

The dominance of the economy by the agricultural sector will

continue at least in the loreseeable future,

I

Position of Agriculture.

At present agric., accounts for more than half of the G.D.P.

and provides employment for 86% of the labour force, Its relative

importance is illustrated by the following table,

(1)

At thig point it seems useful to define the meaning of indus-
trialization. The concept has been mostly taken to refer to
manufacturing activities. However, in context of development
economics the concept could be more thorough and revealing if
taken as "an economy-wide phenomenon, applying to agriculture and
to service trades as well as to manufacturing; the essence of
it is not the products typically considered as "industrial" but
the rational approach to the production process itself that

it embodies.) See H.G. Johnson, Bconomic policies towzards less
developed countries, 1967, p. 45, 46-52.




Table 2,1  Composition of G,D.P, by kiconomic Sector

Projected for
Sector 1955, 56 1960, 61 | 1970, 71, end of
Plan period

% %. %

(a) agric., livestock, forestry

& fishing 61 57 51
(b) Transport, Distribution e
banking 14 15 14
(¢) Mining, manufact. &
P, utilities 1 2)
) 16
(d) Building « Construction 6 7)
(e) Drafts, Domestic & misc.
services, ownership of
buildings 12 11 )
19
(f) Admin, & social services 6 8 )
Whole economy 100 - 100 100

Source: Sudan's wen Years lev, Plan 1961, 62 - 1970,7L, p. 13,
45. Ministry of rin, & Ec.,, Khartoum,

The dual structure (modern and traditional) of the agricalture
sector is far more obvious in Sudan than many othgr developing
economies, The modern sector uses fairly advanced agricultural
techniques and practices and grows primary cash crops (with
food crops for those who are engaged in it mainly for exporis.
The traditional or subsistence sector ig, as one would expect,
much less attached to the market economy. among the factors
responsible for the dominance of this structure are inadequate‘
transport and irregﬁlar avgilability of water.

1T Pattern of land use

Oout of the vast land area of Sudan (619 million feddan)
only about 3% is under cultivation. 1he distribution of Sudan's

arable land among the different uses is as follows:



Table 2.2,

Pattern of land use in Sudan

Use feddan (000's) % of total
Cultivated land 17,500 2,8
Potentially productive
land 98,800 16
Forests 226,000 %6.5
Pasture & Meadows 59,000 9.6
Waste land & others 217 ,400 35,1

618,700 100,0
Source: Table {1) of Mr. El Saeed paper, p.68. Conference
T papers on agric, development in Sudan, QEE:7“3:~§EQW
1966, Khartown,
The table exhibits, assuming that it is economical, the
enormous potentigl yet to be developed in the agric. sector,
The total area cultivated is divided awmong the crops
produced in the country as well as by method of irrigation

followed in growing these crops.

hereafter illustrate this situation:

Table (2.5) and {2.4)

(i According to method of irrigation
Table 2.3, Total Cultivated Area of Main Crops
By Wypes of irrigation
(in %)

Type 1953/54 1998/59 1963764
lrrigation 10 14.7 16.7
Rain 86 8% 82.2
Flood 4 3 1.6
Total 100 100 100

Source: Calculated from data in Bulletin of Agric. Statis.,

Ministry

of ngric, 1964,

The expansion in the irrigated arsas is explained by the

emergence of private cotton schemes as well as the Managil



extension of the’Gezira scheme during the period 1953 - 1964,
cxpansion of irrigated areas depends upon investments in
dams and canals while in the rain-fed areas it mainly depends on pro-
jects to supply water for drinking in the dry éeasona "I'he
irrigated area however recorded an increase of more than 40p
between 1953/54 and 1963%/64,
This reflects the fact that the development of Sudan's
agric, sector is limited by the availability of adequate
capital. dapid development could not be achieved without a
sizeable package of invesiment. |

(1i)  According to crops

As most of the rain-fed land is cultivated within the
subsistence sector; most of the crops grown are food grains
and ollseed, These crops are mainly grown for their own
consumption, The inadequacy of the transport system and
storage is, however, influencing the distribution of food
crops and creating malfunctioning of their markets.

fhe main crop dominating the irrigated areas is
ELS cotton.,  Because of its special importance, the percentage
of the total irrigated areas under cotton is given
below (for other crops see table (3) App. D).

Table 2.4, Areas under irrigated cotton as % of total
artificially drrigated areas

1993/54 1958, 59 1963/64
61.6 60 70.5

Source: Calculated from pulletin of sagric. Stats. 1964,



The percentages show the position cotton occupied. This
means that cotton hags taken the major part of the invesiment
and development effort in the past. At least in the foreseeable
future; cotton will remsin the backbone of the Sudanese
eConoIy o

To sum up, this brief review showed the following: that
the position of zgric. sector in the economy and factor
endowment make Hudan's economic development depend on what could
be achieved within this sector, That development of Sudan's
agric. needs a sizable investment, And most of the past
investment and development within the agric. sector wag devoted
to cotton production, In view of the big potential yet to be
developed and the scarcity of the capital needed for furthexr
development effort, an important aspect of the development
policy is to make the optimum use of the resources already

employed in the agric. sector.
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Chapter Three

The Ingtitutional Organization
of Cotton Sector

As cotton is the major agricultural product, which
influences considerably the growth of the economy, exports and
employment,(lzt needs some special gittention. In addition
it has an enviable record of experimenting with a new
organizalional structure, the successes and failures of which
may provide some guidelines for agricultural development in
other developing countries, This chapter describes this
organizational structure and its possible effgcts on the
analyses attempted later.

The cotton sector of Sudan can be distinctly divided into
public and private sectors. Thqéublic sector comprises schemes
where the government shares theproceeds with {tenants and a
managing board. The Gezira scheme is the biggest unit of
this sector. Public sec{or cotton accounts for more than

65% of Sudan's irrigated cotton productions (Table 3.1 below).

(1) a. Between 1955 and 1961, the modern sector, of which
cotton is the major component, was responsible for the
growth of the economy (4.7% per annum). This was the
average of the growth rates experienced in the two sector
of the economy: Modern sector (6.7%) and subsistence

sector (3%).

b, Both lint and cotton seeds accounted for more than
60%, on average, of total export value (1953-1964).

c. 20% of Sudan population live in the central region
(i.e. cotton belt) where 90% of irrigated cotton is
grown. For example the Gezira scheme alone provides
the livelihood for 75,000 full support and 400,000
seasonal Jobs.
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Table 3.1 Distribution of Area and Production of ELS Cotton
Between Public and Private Schemes 1945-1966

AREA (%)
Type of scheme 1945/46ﬂ 1950/51 | 1955/56 | 1960/61 | 1965/66

Public schemes

(a) Gezira 66,2 55.1 59.9 63.1 68.4

(b) Others 29.1 38.6 13.6 7.9 3.7
Private schemes 4.7 6.3 26.5 29.0 27.8
Total 100 100 100 100 100

PRODUCTION (%)
Type of scheme 1945/46 | 1950/51 | 1955/56 |1960/61 | 1965/66

Public schemes

(a) Gezira 75.2 76.0 64.3 54 .6 65.7
(b) Others 20.8 15.6 7.6 5.2 4.0
Private schemes 4 8.4 28.1 40,2 30.%
Total 100 100 100 100 100

Source Bulletin of Agricultural Statistics, Minitry of
Agriculture, Khartoum, 1963/64 and 1964/65.

The private sector on the other hand is a significant part
of the cotton sector, Most of the private sector consists of
pump schemes brought into business undcr the stimulus of the
Korean War boom in the early 1950's. Their share in area and
production is given in table(3.1) above.

The Gezira is the major scheme(l)where cotton was first
produced in commercial gquantities in Sudan in 1925. With fhe
excepbion of the Gaéh and Tokar schemes (flood irrigation), all

the other cotton schemes whether public or private, emerged

(1) The scheme covers an area of 1,800,000 feddans (feddan = 1.03%8
acres).
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at later dates and adopted the organizational set-up, agricultural
practices and the rest of the experience evolved and accumulated
in the Gezira scheme. The study of the instutition of the

cotton sector would therefore be approximated by that of Gezira
in the discussion,

I. Organizational structure of Gezira scheme

The Gezira scheme organization stands as a unique experience
of agricultural development during the last 50 years. As it
stands now, the scheme is a tripartite partnership between the
government, tenants and a managing board. The board is subject
to gove£nment direction and control. It took over the
management of the scheme in 1950 when the private foréign company's
concession came to an end after 25 years. This has been the
only major change that has taken place since the inception of
the scheme in 1925,

The partnership agreement regulates the duties and rights of
each pariner, the government provides the land and water, the
tenant provides all the labour needed for the agriculiural
operations of cotton production and finally the management board
assumes the responsibilities previously shouldered by the private
foreign company. These include the managemenﬁﬁf the scheme,

(1)

provisions of finance and marketing of the crop.

(a) The Government:

It was agreed that the government would provide the land

and water needed for the scheme, This involved the acquisition

(1) The board's working capital is borrowed from the government
(Ls. 4 million at 6% rate of interest).
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of the land by renting it from the original owners (compulsorily
if necessary) and construction of a dam (sennar) together with
the canals and ancillary networks for the flow of water over the
scheme's area.

The government, aware of the bitter experience and results
that followed developmentbf irrigation in Egyptsl)tried to
prevent these undesirable social effects and wunegual distribution
of wealth in Sudan as a consequence of the Sennar dam construction.
To prevent the effects of the rising value of land accompanying
the development scheme of Gezira, all the area needed for the
scheme was registered for the original owners, After that the
land was rented at a pre-~development rent of 2 shillings per
feddan for 40 years. In other words the land value fluctuations
and increases were suppressed for 40 years. Moreover the right
of ownership transfer or sale of this land was controlled by
making it necessary-to contact the government before any action
was taken. This resulied in 65% of the scheme's area being
government owned land, a factor that ensured fhe continuity of
the scheme beyond the 40 years' initial contract.

The scheme's land was then divided into standardized(z)
tenancies (small family holdings). All who were living in the
scheme's area were given egual right to apply for these {enancies

irrespective of being an original land owner or not.

(1) Gaitskell, A, Gezira: A Story of Development, 1959, p.289,
See also Jogaratnam, T. "Plantations Agriculture and Econoumic
Development" International Explorations of Agricultural
Economics P,102. R.N. Dixey (ed.) 1964,

(2) Tenancy size is 40 feddans for Gezirs main scheme and 15
feddons in the Managil extensions. With eight course and
six course relations respectively the size of a cotton
holding becomes 10 feddon in Gezira and 5 feddan in Managil.
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(b) The management of the scheme

The Sudan Gezira Boaxd is at preseni the manasging body that
took over from the private foreign company which undertook the
responsibility after the establishment of the scheme in 1925
up to the end of its concession in 1950, However, the Gezira
Boérd followed suit and adopted all the practices and policies
evolved by the company during its.concession period in
administering.the scheme,

One basic difference between the company and the board is
that the former acted fully as the entrepreneur and the decision-
making authority while the board, though an autonomous body, is
subject to government directions and policies.

The Company provided the working capital to operate the
scheme after the government had fulfilled its obligations by
preparing the land and water required. The main stages in the
company's duties were:

(1) Offering loans (credit advances) to tenants during
the crop year according to the work performed and‘
phased out on the various agricultural operations
of the cotton crop from pre-sowing until handing
over the harvest to'the management, These advances
were made against a condition embodied in the
tenancy regulations for handing over the cotlon
crop yileld to the management of the scheme. It is

illegal to dispose of it in any other way.
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(2) Management of the scheme and in particular the field
operations. This field management is of particular
interest, It brought the tenants under the
supervision of the field inspectors (see attached
sketch), This supervision extended to almost all
the coperations of the cotton crop and the standard
of the work undertaken.

(3) Marketing of the cotton crop. This entailed the
necessary network required for preparing the cotton
in a saleable shape (i.e. ginning, grading, baling,
transport, sltéring etc.).

(¢) Tenants

The tenancy system as appllied in Gezira was really adopted
as an alternative and a modification to the system of hired
labour,. This was learnt from the first private estate (Ziedab)
approved to produce cotton in Sudan before the Gezira scheme.
It showed that the plantation model which was contemplated does
not suit the local conditions and atiitudes of the people.
Accordingly the tenancy (crop~sharing) became the basis of
the production units and the labour required was to be drawn
from the family and those whom the tenant hires when necessary.

The bulk of the tenant population were sowing these lands

with the aid of rain before artificial irrigation was introduced
with the Gezira scheme. This together with the introducticn
of cotton as the purpose rotation crop in the Gezira scheme

made the management more inclined to follow a very close and
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Sketch of the Adminisiratiye
Machinery of the Gezira Scheme
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strict field supervision. The tenants, therefore, were lef?
deprived of all initistive in connection with the cotton crop
and had merely to undertake the work reguiréd as instructed.
411 the rotation, area allotment, other inputs, even labcur,
which is their responsibility, were determined by the central
management of the scheme, Besldes cotton, there are two
other crops which provide food (Dura) and fodder (Lubia)
reguirements. For these no supervision or credits are given
and they accrue enlirely to the tenants, YTenants are under the
direct supervision of field inspectors assisited by locally
appointed persons (Samad)l and village councils.

(d) Sharing the Proceeds

The formufa adopted for the sharing ofproceeds by Gezira
authorities was based on the usual practice of the tenants
society when they entered into Joint agricultural production
activity before the schemegl) However, the percentage shares
have been changing over the years,

During the private company's concession (1925-1950), %5%
of net proceeds of cotton sales went to the goverhment, 25% to
the private foreign company managing the scheme and financing
it and 40% to the tenants. By 1950 when the scheme was
nationalized the distributive shares were altered to 42% to
government, 42% to tenants, 10% to the new managing agency, the
Sudan Gezira Board (S.G.B.). The balance (6%) was allotted as
2% %o tenants Heserve fund, 2% for local government councils,

in the irrigated area and 2% for Social Services in the scheme.

(1) For interesting details and a comparison with Hussian
Kolkhoz see: "Gezira and Russian Xolkhoz" by Versluys,
J.D.N., Economic Develorment and Cultural Change, 1953
(April, June and October, 3 parts).
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Another two readjustments were made with the result of raising
the tenants' share against a reduction at the goverhment's.
In 1964 these newshares were 40% for the government and 44%
for the tenants while in 1965 they became 34% and 50%
respectively.

Originally the picking labour requirements were the tenant's
liability as he ig required to provide all necessary work for
the cotton crop, but now it is chargeable against the joint

(1)

collective account of expenses (other than labour) incurred
during the season and until thé cotton is marketed. This
“account is the only deductable item from gross proceeds of
cotton sales before ibﬁs-subject to distribution. The
inclusion of picking labour costs in this Joint account together
with increasing their share to 50% illustrates the dissatisfaction
of the tenants with theince me  they derive from . cotton
production and the pressure they exerit on the govermnment.
Beside the purpose ciop cotton, the rotation includes two
other crops, Dura (Sorghum) and Lubia (fodder)o These two .
crops accrue to the tenants and they pay no charges for the.

land and water used as is the case with cotton. The advantages of

this rotaticonal system are believed to be:-

(1) Joint account includes:

- crop production expenses: fertilizers, pesticides,
sowing seeds, weeding, pulling oult cotion wooils

~ Beed cotton expenses: cotton sacks, handling and
transport to ginning

- Ginning and baling

~ Transport, marketing, storage expenses for lint and
cotton seeds

- ¢crop insurance

- depreciation provisions for fixed assets used.
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(i) It provides the tenants with an assured food

crop (Dura) previously grown on uncertain rainlands.
(ii) Cash crop which helps to generate money income.

(iii) The rotation meets the agronomic aspects of soil
conservation and fertility as the two crops
(bura and Lubia) are legumes needed to counteract

the exhaustive effects of cotton.

The tenants share of gross proceeds is credited to the
tenants' collective account. On the other hand, advances
made during the crop year, cost of mechanized operations
undertaken by the board on behalf of the tenants and
picking expenses, are debited to their joint collective
account., , Two important facts underlie this arrangement:
firstly it worked as. a guarantee farthe company and later
the managing board to charge these items of loans and expenses
collectively to the tenants with the cmdition that they.should
handle the whole cotton crop once it was picked. Secondly,
these costs are jointly and collectively borne by the tenants
(i.e. indiscriminately) while'their share of cotton proceeds
ig distributed proportionately according to what each produées
in his tenancy and hands over to the management against a
receipt shbwing the volume,

In sum, the institutional set-up of the Gezira scheme is
esgsentially a '"combination of individual enterprise with large
scale efficiency involving compulsion in rotation,seeds,

w(1)

fertilizers use, marketing...

(1) Lewis, W.A. The Theory of Economic Groth, P. 135, See also
Lord Hailey An African Survey 1956 (rev. ed.) P,1011-1014.
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Private Pump Schemes

This is purely the private sector in the cotton industry

of Sudan., Although these schemes broadly follow the practices

and organizational aspects of Gezira scheme yelt there are some

points of difference as follows:

ITT

(1) These schemes are based on partnership between

the licencee and the tenants of the scheme. The licencee
assumes all the duties undertaken by the government of

the board in the Gezira scheme, He provides the land,
water,; all the irrigational network,; finance required for
both fixed and operational expenses, administration and
marketing of the crop. They (licencees) mainly rely on
comnercial banks and the agric. bank for the finance these
schemes require.

\2) Accordingly the distributive shares are different.

The licencee gets all the remainder after paying the tenant's
share of 42% of cotton proceeds up to 1964 and 44% afterwards.
Tenants grow their food crops - in Gezira with no charges

or sharing. moreover, no reserve fund deductions are made.
From his share, the licencee ﬁays %% land tax together with
the usual business profit tax.

Marketing Policies

For the purpose of studying the marketing policies of Sudan

cotton it is necessary to distinguish between the public schemes!

cotton where the Govermment is a pariner and the privately produced

cotton in private estates. . The reason ror this is that the
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marketing policies adopted were mainly designed ror disposing of
the public sector cotton (i.e. Gezira and other schemes).

mowever, a brief review of cotton marketing development in
Sudan can be discussed under itwo headings: bulk sale and
auction system,

(a)  Bulk Sale:

Broadly speaking, this policy was the major arrangemenit through
which Sudan cotton was marketed since it was produced on a large
scale in the country (1925) and up to 19Y52,53% marketing year.

There were three distinct phases of bulk sale arrangement during
the period it prevailed as the policy of cotton marketing. ‘these
were as follows: A

(1) Up to 1940 all Sudan cotton used to be consigned to the

selling agent at Liverpool. This was the British Cotton
Growers Association (B.C.G.A.) which conducted the selling
of the crop.

(ii1)  in 1940 and with £he World War 1II, the first pure bulk
sale was negotiated beiween the newly set up British
Cotton Control Commission and Gezira authorities. The
Cotton Control Commission regulated cotton trade during the
War,

(iii)  Between 1948-52, the Royal Cotton Commission, created
after the War with the aim of central purchasing and
supply of raw cotton, bought Sudan cotton. This happened
on a yéarly renewable corntract basis though the option
was left to Britain of not entering into a new contract

whenever she chose,



Mr, Gaitskell(l), a previous manager of the Gezira Scheme,
explaing that the management resorted to such an arrangement of
bulk sale due to the lack of national exporters with knowledge
and contacts with foreign markeis and sources of international
demand., Moreover this arrangement secured a cqntinuous
market for HBudan cotton.

In his review of this perlod, Mr. Awad(2>came out with the
conclusion that Sudan's interest was not protected as Sudan
cotton was marketed at lower prices than Egypt's, while the
security of the market for Sudan cotton resulted in Sudan
missing the chance of establishing her cotton trade in new
markeis, The result of concentrating her cotton trade in
the British market could have besen less harmful had Sudan
succeeded in redirecting her cotton to growing textile centres
with the recess of War reconstruction, as Hgypt successfully‘
did.

As it would appear from the ensuing analysis (ch, 1V)
that Sudan cotton is fiercely fighting to increaée its share
in the markets taken by ngypt. Such tendencies of keen
competition were manifested by high cross price elasticity

between the Sudanese and Egyptian ELS,

(1) Gaitskell, A., Gezira: A story of development, 1959, Chap, 15.

(2)  Awad, M.H., Sudan Cotton iarketing, Chap, II, (unpublished),
¥.Sc., Thesis 1965 L.8.E,
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The alleged markel security for Sudasn colton by bulk sale
arrangement was further criticised on the way contract prices were
fixed, ‘They were fixed in the middle of the‘crop year rather
than at the beginning in a way that did not create the guaranteed
incentive from which the producer could benefit and increase
his output. However, this criticism can be partly accepted
while the blame is believed to be inherent in the instifutional
organisation of Gezira cotton scheme, It relieg on the
administrative element and paternalistic attitudes towards the
producers or cotton growers (the tenants) in increasing output,
rather than on economic incentives, Area and rotation are
fixed and the tenant is required to provide his labour effort
as instructed.

(b)  Auction System 1952/53

An earlier success of this system for marketing Sudan
cotton was hampered by the availability of supplies at Liverpool.
This made cotton merchants decline from making their bids at the
suctions taking place in Sudan. Moreover the existence in
Alexandria (Egypt) of an active market of Sudan's type of
cotton (ELS) attracted most of the cotton buyers interested in
supplies of this wvariety,

In 1952/5% selling on the open market took place after it
had been impossible to secure another bulk sale contract with the
Cotton Cgmﬁission as the U.K, did not renew the agreement,

The first avction took place in rebrusry, 1954,

auvction sale is usually for non-standardized commodities
where checking specifications ig necessary. Sudan cotton is
not a heterogeneous commodity; however, in the aunction each

grade is theoretically an independent commodity,
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Actually the size of the Sudanese crop is small and does
not enable or favour the establishment of a cotton exchange on
the lines of those for spot and future trading elsevhere.
Therefore, the adopiion of an auction system was the feasible
possibility when Sudan returned to free trading of her cotton,

Nevertheless, the auction system, "just like the system of
future trading, attempts to centralize competition and eliminate
effects of the personal influence of bargaining power of individual
buyers and sellers. The means by which these aims are achieved
under these two most highly competitive marketing systems are,
however, different in the extreme. whilst future contract
is based on the highest possible degree of standardization
of the commoditj, the suction method puts the specilal quality
characteristics of each individual lot into the foreground(l}"o

The auction system as it is operated in Sudan is subject to
imperfections resvlting from the domestic circumstances of the
whole cotton sector. This makes the mechanisu of the auctions
less efficient than in theory.

The size of the market is very small and the number of
buyers is not very bigoxzj‘ Hence speculative movements and
disturbances make the system less of a free market. Though
the situation is ratified from the selling side by the monopolistic
position of the Sudan Gezira Board, which is the only seller

of public sector cotton at +the auctions, yet {as it proved sometimes)

(1 Blavu, G. “"Wool in World Economy", J.R.5.5. 1946, p. 216,
/ CRFTIEIEA

(2) Either exporters or agents on commission, i.e. the actual
number attending the auctions is small,
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through its inflexibility the Board's position imparts some

adverse effects to cotton marketing when it fails to meke

rapid adjustments to buyers! actions and bids, apparently this

will result in holding coiton off sale and increasing cotton

stocks. The buyers have little incentive to equalize their

stocks by the very nature of the auction competitive system.
Besides, the way in which privately produced cotton is

marketed adds to the imperfectilons of the auction system

in Budan,

(¢) Private Cotton marketing

As mentioned earlier, both the bulk sale and auvction
systems discussed above are confined to the marketing of public
sector cotton. In fact, before the proper adopltion of the
auction system as a marketing arrangement for public sector
cotton (1952/53%), private cotton production was insignificant.
1t was only after the stimulus of the Korean boom 1950/51,
that Sudanese private capital stepped into the business of
cotton production,

Though the private cotton sector followed all the productiop,
organizational and agricultural practice evolved in the public
sector (Gezira), it departed in its marketing policy. Erivate
cﬁtton is disposed of between produéers and exporters and is
not brought to the auction., Producers who receive loans from

the agricultural bank seli subject to & minimum price set by the



bank. Ctherwvise they are free. Prices are generally less
than those sget by the auctions Ffor public cotton, In a wvay
it is some sort of permitted competition between the public

and private cotton sectors of Sudan,

On the insistence of the agricultural bank, private
producers have to repay their loans regularly, season by
geason, to the bank. Accordingly immediate sale is
necessary to repay the loans and meet the pressing need for
cash or new loans. ror this reason the price differential
is allowed. |

Depending on the terms and grades of cotion the private
producers offer, the public cotton will be delayed and not
bought. Merchants will prefer the price difference made by the
private offers. Though this arrangement may be partly
tolerated in view of the agricultural banks insistence on
redeeming the loans season by season, yet this is a
policy instrument that can be geared to maximize’the interest
of all cotton producers. moreover though private producers
gometimes conclude their deals through privaete treaty with
exporters and cotton merchant, it is widely agreed that the
system of private treaty sales is not advantageous to farmers,
who, acting in isolation are usually less well informed in
regard to the market value of their commodities than the

buying agents.
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Certainly the practice followed in marketing the private
cotton has its bearing on the operation of the auvection system,
The net result l.e. the price realized in these auctions is
influenced by and at the same time influences the private cotton
sales. It is only after the market is clear of any private
cotton that the prices prevailing at the auvctions would reflect
a closer situation to pure auction outcome.

IV. 'The limitations set by the institulional organigzation of
ELS cotton sector on the analysis attempted in this study

The production and marketing insfitutional arvangements
described sbove are believed to have some influence on the
analysis attempted in the later chapters of this study,

On the supply side of cotton, the rotation of Gezira
and similar schemes imposes upon the tenants a pattern of
behaviour which might make them behave differently from what
is implied in the profit maximization model. Tenants are
forced to grow both their food and their cash cropé.(l) Ythey
therefore are more or less a consuming and producing unit, Their
interest in maximizing their incomes from the cash crop, cotton,
is once more Jeopardized by the system of fixed sharing of proceeds.
Tenants would be less inclined to increase their output since
only part of the increase would accrue to them. Yith the

introduction of other crops(z)they are willing to put more effort

(1) The idea behind growing food crops was to ensure security
of food supplies yet this proved to be successful only in
bad years. See Xarmek, A., The ¥c, of African bev, 1967,
p. 102 and Otuwasamni, n.A.; ngric, & Nigerian .c, Dev.,
1966, p. 184,

(2)  Recently with permission of authorities other crops are
being introduced.(e.g. groundnuts, wheat).




into these crops not subject to a sharing arrangement with much
less concern for the main cotton crop. +he system of close
supervigion and adminislrative control would be less effective
than before,

The marketing arrangements and in particular the resulting
volume of cotton stocks would adversely influence the growers!
initiatives. From the statistical point of view, the relative
standardization of practices and use of inputs is expected to
yield higher intercorrelation among the date series used than

vhat is noymally the case with time series economic magnitude,
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* Chapter Four

International Demand for Sudan ELS Cotton

I. Background on Cotton Trade

Sudan relies entirely on export markets to dispose of her
production of extra-long staple (ELS, cotton. 'this variety

constitutes about 98% of total cotton produced in the country.

Unlike some other big ELS cotton producers (e.g. BEgypt),
Sudan has not yet developed & fine cotton textile industry.
The recently establishéd textile industry in Pudan depends
mainly on the short staple variety and consumes no extra-long
staple cotton, The latter is costly to use while the bulk
of the domestic demand is still satisfied with the quality of
cotton cloth {grey) woven from short staples. Thus the
importance of the foreign export outlets needs no emphasis,

In what follows is a review of the overall demand fors
all cotton varieties; extra-long staple variety and Sudan's
special position. Next, an empirical estimate of the demand
functions in selected export markets (U.K., France, Germany, F.R,,
Italy and India) is undertaken. Yhis is believed to be more
meaningful for policy decisions than attempting one agg?égate
estimate for Sudanis cotton in the world market.

Global cotton situation (all varieties)

Among other apﬁarel fibres, cotton consumption sufféred a
downward trend. This is partly explained by the increasing
competition of industrial fibres in particular and competing items
in consumer expenditure (consumer durables; with rising standards
of living. Degpite all this,; cotton consumption increased in
absolute terms though with a declining share as is shown in the

following table:



Table 4.1, VWorld Production and Consumption of Apparel fibres

1955 - 1962
Period | Cotton Wool Rayon Synthetics
Consumption 1953 8188 (72%) |1197 (10%) | 1872 (16%) 161 (2%)
(000's metric t
tons) 1962 9880 \64.4%)| 1511 (9.8%)f 2857 (18%6%)1030 (7
1952 100
Production 1953 104 101 118 123
{index) :
1962 125 ‘ 127 127 835

Source: Compiled from 1) F.A,0., World Apparel Fibre Consumption
(1966)

(2) ¥.A,0., Synthetics and their effects on
Agricultural ''rade, {1964,.

While wool kept its relative share, cotton has been displaced
by rayon and synthetics which raised their relative shares almost
entirely on account of a decline in cotton consumption,

Most of this decline in cotton consumption was experienced in
developed countries which reduced their imports and consumption of
cotton by developing industrial fibres, with a consequent stagnation
of cotton textile industiries andvby imposing restrictive trade
barriers in face of cotton textile products from developing regions,
It is in these developing countries that the potential demand lies
and no decline in cotton share is anticipated.

(b) World Position of extra long staple variety

Judged by its staple length (1.3/8" and'over), strength,
fineness and colour, extra long staples (ELS) cotton is the best
quality of cotton fibres. On the average ELS represen£s 5% of
total world cotton production., Tor exports if accounted for
11.1% and 15.1% of total world cotton exports in 1953 and 1962

respectivelyo.



As the ELS cotton variety is known for its sharp output

(1)

fluctuations, the percentages given before may not reflect its
relative position, The following table shows the growth of area,
production and productivity per scre in the four big producing
countries during 1953-1964, These four countries account for

more than 90% of world ELS cotton production,

Table 4.2, Area, Production and Yield of BLS collon in
UAR,, Sudan, Peru and u.d.s

1953 ~ 1962

U.4,.R, Sudan Peru Uodoho
Year
Area|Yield|Pro~  |Arves|Yie1d|P¥°T.  |Arvea|viela|tO". |aveal|tieraltTO”
. duction duction guct
duction
195%| 895 484 907 454 ¢ 384 365 134 164 46 92 340 66
113

1962 {1255 584 | 1533 761| 408 650 1701 515 183 94 | 576

Area in 000's acre: Yield in rPounds: Production in 000's bales.

Source: IBRD report on ELS Cotton, Table 47, 1964,

Table (4.2) reflects two facts:s
(1) That kgypt (UOAOR.)'is the leading producer. Sudan is the
second largest producer and is at present working for a target area

of one million feddankz)to be brought under cotton by 1970°\3)

(2 Though yield per acre is not a precise measure of productivity,

as land is only one dimension contributing to this measure, it is

a rough indication, According to this measure rgypt ranks the first

_(1) ELS cotton variety is very susceptible to changing weather
conditionsg, diseases and pest attacks,

{(2) Peddan = 1,038 acres.

\3) Ministry of Finance, Government of Sudan, Sudan ien Year Plan for
Social and Economic Levelopment, 1961/62 - 1970/71, p. 94,




with the highest yield per unit of land while U.S.A. ranks the
second, Such a productivity comparison may be suspect as it is
made for twg vears 1953 and 1962 only. Vhile ELS cotton is known
for itg output variability and sensitivity to weather and insect
conditions, the fact remains, however, that Sudan has the lowest
yield per acre and its crop is subject to wide fluctuations.

ag for export performance of LLS during the period of
study 195%-1965, the following table summarizes the situation,
The figures given represent the total exports of the three big
producers who account for almost all the world exports of this
commodity (®gypt, Peru, Sudan),

Table 4.5. Index of annual exports of FLS from Egypt,

Sudan and rPeru (1953 - 1965) .
195% = 100
Year 154 Y55 156 157 158 159 160 161 162 63 '64 '65 |Average
A1l World 78 102 8L 95 141 162 127 131 163 154 135 145 127.4

Western World i.e.
{World excluding 99 122 68 T3 114 133 87 116 138 140 108 116 108.3
exports to nmastern
iiurope )

Source: T.l.a.C., april, 1959, 196%, 1966,

The breakdown of the export index into all world and world
excluding exports to Eastern purope is arbitrary. While the
index of all world is conmpiled by adding up the exports of the
three countries mgypt, Sudan and Peru, the index for the non-
communist world is arrived at by subtracting Bgyptis exports of
wlS cotton to Bastern kurope. Due to her closer econcmic ties
(loans, trade sgreements, etce) with Fastern Zurope, Egypt consigns
the greatest part of nlL3S cotton going to the kast, oudan exports

cotton to Eastern urope though not to the extent the Rgyptians
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do as Sudan stepped up her exportvs of LS to these countries
recently, Yable (4.4) shows the percentage of exports to rastern
lurope of the total ELS exports of Egyplt and Sudan 1950-65,

Table 4.4, Percentage of LlS exports to Bastern Furope from Eegypt
and Sudan Annual Hxporis of FLS cotton 195064

1950-54 1955-59 1960~64

Egypt 26.5 48,95 59.6

Sudan 1 9,2 24.8

Source: I,C.4,C,

Leturning to table (4.3) and aoceﬁting the definition of
western Burope and s8ll world éor the purpose of LS export performance,
one notices the following: Apart from the common year (1956) of léw
exports due to the duez crisilg; the growth of RLS exports to
Western world has been slow, un the average for the whole
period 1953~65 it recorded 108.%%, i.e. 8.% more than what had
been achieved in 1953, This index for Western murope tends to
be even lower if Sudan ELS cotton exports to masterﬁ kurope are
‘subtracted as well as rgyptls,

On the other hand, the world exports of »LS have been
increasing at an average of £1.%% of the 1953 figure. Most
of the increase that took place is accounted for by the rastern
and centrally planned economies, As most of the transactions
and consignments to these cownitries are concluded on terms not
subject to fhe market forces, il is beyond the conventional analytical
tools to give a precise descripiion of the trend in direction

and growth of ELS cotton exports to these countries,



However, £LS cotton is the variety which suffered most, among
6ther cotton staple lengths, from declining prices and increasing
conpetition from both synthetics and short staple cottons, ‘ihe
instability of =LS cotton production resulting from its sensitivity
to changing weather conditions‘and pest attack, imparts greater
ingtability to its price., HLS cotton price is the most unstable
among other natural or industrial fibres. This degree of instability
ig measured by calculating the coefficient of variationkl)for the
prices of the fibres considered, as given in table (4.5) for the
period of 1953-65,

Table 4.5. Price stability of FLS cotton, smerican cotton
and Rayon 199%-1965

Fibre Coefficient of variation %

(1)  ELS Gotton

Weighted average of Egypt,

Sudan and Peru Prices 21%
Price of ngyptian ELS 22%
Price of Budan EIS 207

(2)  American Cotton

Am, Middling 14.6p0

(3) Rayon fibres

U.K. Prices 4.2%
FPrance - 5.7%
W, Germany 6.4%
Italy 10.,6%

(1) Coefficient of variation = stanqariegiv1atlon x 100.
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While BLS cotiton was subject to such price fluctuvations,
the short staple cotton exhibited more stable prices. The v.S,
cotton policy contributed to stabilization of this varieiy as she
has large stock pile as well asg the lead in production, consumpition
and exports of the short staple, The result of such price
instability was the growing competition of the short staple
with-ELS cotton which was accelerated by the development of
spinning machinexry that adjusts to various fibre lengths,

On the whole, the ELS price is declining, a fact which is
reflected in chart no. {4.2) for Liverpool weighted average of
price gquotations of the three main varieties of iLS cotton:
Karrak of .gypt, Sakel of Suden and Pima of Peru.

Sudan's Position in Cotton “rade

Though Sudan's share in international cotton trade és a
whole is not very considerable yet her séecial position stems
from the fact that she is the second largest producer of the
HLS cotton variety. Sudan contributes over lj of world
cotton production but over 30% of world LLS cotton production,
~In fact, almost 98 of Sudan cotton is of ELS variety (1.3/8" and
over) grown on irrigated land while the remainder is of the
short staples; mostly rain grown,

During the period of study 1953—1965 Sudan hag increased her
share in =18 cotton production by almost doubling the area under
cotton., aAmong the former big producers, (U.A.R., Sudan, Peru and

U.Soh,), Sudan has vast potential to expand ELS cotton production.
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(a)

45,

The completion of the iosiers Dam in 1966 has made expansion
more feasible, at least %o the Ten-year plan target, referred to
earlier, of éne million feddan,

The following table shows the range of Sudan's share in
exports of ZLS cotton during the period of study:

Table 4.6, Shares of ELS Cotton world Exports .
1955 - 1965

Country | range %

Egypt 51 - 66
, sudan 27 ~ 41
Peru 4 - 1é

Source:  Computed from 1,C,A.C. Bulletin,

Direction of Sudan Cotton Trade

Table (4.7; summarises the export markets to which sudan
cotton is consigned. From this table, during the period of
study 1953-65, the developments that have taken place in the
destinations of cotton exports are detected from the growth or
decline of the respective market shares.

U.K. has been the traditional foreign market for fHudan
cotton since its production in commercial quantities in Gezira
and until the late 1950-s, In-fact, the concentration of Sudan
exports of cotton in U.K. was favoured by big export markets
opened to the British textile industry which resulted in shipping
almost all the crop to the UK. market, aAs is seen from table
(4.7) this arrangement continued with a declining trend; notably
from the 1960's when the British market absorbed only 20% of total

cotton export figures,
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India ranked second after U.K. in importing Sudan cotton.
ther countries of Western Furope (France, W. Germany and Italy)
have more or-less aécounted for the remainder, However, this
pattern of Sudan cotton export markets has changed since the
early 1960's, This change is reflected in the declining share
of U.X,; India s position has remained stagnant, while a
marked increase in the share of the centrally planned economies
of @astern Burope is an obvious feature.

Part of ﬁhis redirection of oudan cotton exports is due
to thé depressed textile industry of U.K, which has resulted
in the loss of great parts of the latter-s export and domestic
markets, Begides, India's foreign exchange ditrficulties
have been a limiting factor of any possible expansion of her
share of oudan cotton imports,

Such relative change in the direction of cotton exports

was enhanced by the conclusion of a number of bilateral

- agreements with the centrally planned economies, This resulted

in stepping up cotton exports to new outlets.

Bilateral sgreements and Export Promotion

It was in the 1956/57 marketing season that Sudan entered
into bilateral agreements with last Buropean countries. Though
with some differences both Budan and the U.A.x, resorted to
such bilateral agreements when they failed to sell all their

cotton to traditional western markets whose demand for raw

cotton showed some declines The result on the whole was a favourable



one for the export position of the cotion crop. Compared
with 8ll traditional markets, with the exception of India,
Sudan's exports of cotton to Bastern countries including the
UoS.8.R, have commanded high priceso(l) It was stated clearly

in all these bilatersal agreements that prices of goods exchanged
will be established on the basis of world prices prevailing in
principal markets,

However, these agreements are short term measures to help
esse the pressing need for foreign exchange and import requirements,
Yespite their favourable effect, operating bilateral agreements is
not without difficulties. In a documenth)surveying the
experience of 4frican countries, the Feonomic Commission for
Africa pointed out the main problem as being basically that of
balancing trade and bilateral payments posgition which is an
essential condition for achieving the targets of the agreements,
It is & supply and demand problem especislly if the goods
exchanged are consumer goods, Besides, most of the importing
agencies in developing countries are foreign firms or branches
of companies situated in weétern Burope and may not be ready to
import from the new'sourcesa In other instances, prices may
be relatively higher than whalt can be obtained from alternatiVe
suppliers, ‘he net result may be frozen balances due to
failure to achieve the trade targets aimed at in the agreements
by one of the partners.

Bilateralism in the West is not a recognized tool of trade

policy, while for the centrally planned economies it is a condition

(1)  U.N, ECA: A survey of wfrican Countries Bilateral Agreements,
p. 56. vocumentl/ Cn. L4/STC7 24, REv,

\2)  Ibid., p. 58




TS

for trading with them, ‘The Justification may be sought in their
reliance on planning ahead which means that they have to be sure of
their supplies and commitments during the plan periodo(l)

Ag most of Sudan's imporis are dravn from Western markets
(table 4.8;, mainly the British market, it will hardly be in
the position of having a favourable export volume to match the
impoxrt bill from these markets. any resulting deficit has to
be paid from surplus realized with trade partners other than
those of Western Burope whose demand for coiton imports
from Sudan has been declining,

Bilateralism is accepted in such circumstances on the ground
of promotling trade by making the goods available in other new
markets., 1o make bilateralism more erfective, thelfollowing
conditions have to be taken into consideration:-

(i) Bilateral agreements should not divert commodities from
traditional sources, rather they shovld help to dispose of surpluses
and promote additional exports,

(ii) As a result, the elasticity of export supply should be
increased so as to match the expansion in commodity markets,

(ii1) Morg flexibility in pricing by providing periodic reviews

so as not to cause price instability in the "“"free" market which makes
buyers cut their congumption or look for other substitutes.

(iv)  The ability and willingnesslof the other party to supply

the goods required,

(v) Both imports and exports i.e. goods exchanged, are required

in the market of each,

(1) Singh, i, India's oxport Trends, Chap. XI, p. 249-272, 1964,
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Table 4.8. Sudan's Main Suppliers

1958-1965

(L.S. 000's) |

1958 | 1959 | 1960 | 1961 | 1962 | 1963 | 1964 | 1965
United Kingdom 19,114 |14,189 (17,344 | 21,934 |25,480|26,666{21,359 16,465
lindia 6,616| 8,843 7,675 | T7,762| 7,538 6,053 5,476 | 6,446

United Arab iep. 554TT| 445521 55339 | 5,404 5,543 3,126 4,531 | 2,808
Japan 2,478| 608{ 1,622 | 4,809| 5,222 5,845{ 6,630 6,747
Ttaly 1,439] 1,954 3,339 | 5,800} 5,109} b,632] 3,278 | 2,417
Germany F.R. 3,445 | 3,64%| 5,19% |.8,280] 5,007| 6,137| 7,706 | 3,793
U.Sodo 1,586 1,044 | 1,826 | 5,193| 4,895| 5,184] 6,400 | fI.,686
Netherlands 1,970 967 | 1,251 | 1,717 _3;é17 35,5981 2,395 | 2,217
UoB oS oRo 1661 9971 2,287 | 3,082| 2,9261 4,351 1,259 | 2,406
Belgium 2,128| 1,229 | 1,252 | 1,%87| 2,918 2,496] 2,100 | 1,426
Czechoslovakia 1,205| 1,244 (1,086 | 1,261 1,593 1,123 955 1,306
China people's Rep. 5211 899 | 772 | 1,631 1,327| 1,483| 2,259 | 2,282
France 1,459 2,292 | 1,840 | 1,297 1,259| 2,276} 3,522 | 1,562
Poland 825! 424 | 352 900 | 1,247| 2,160| 1,776 | 1,313

source: Fconomic purvey,

Khartoum,

1962-1965, Ministry of

Finance and Kconomics,

The seriousness and significance of the above mentioned

conditions for operating bilateral agreements is substantiated by

the lop-sided trade balances of Sudan with india and U.sR, Although

the latter is not an importer of wsudan coiton, the conditions

for a favourable and effective agreement extend to trade in general.

The performance of these agreements between sudan and the

centrally plsnned economies did not create major difficulties as

most of the purchases were for the budan Government's requirements,




However, if Sudan cotton exports to these countries are reviewed
in the context of the previously mentioned conditions of
bilateral agreements, the fvture ocutcome may be different,

The centrally planned economies seem to show some tendency
to selfmsufficiency(1%elative to the amount of cotton produced
and traded amoﬁg them {see table 4.9)a Yhis makes cotton a
relatively inessential commodity in their import requirements
from the rest of the world. Table 4.9 below gives the
movement of domestic cotton production and consumption of these
countries between 1955/56 and 196%/64,

Table 4.9. Production and Consumption of Lotton
: in Communist Countries 19Y55/56 -~ 63/64

' (000's bales)

| PRODUCTIiON CONSUMPTION
1955/56 6,285 6,300 | 12,585 6,/88 5,900 | 12,688
1956 1,018 6,000 | 13,018 7,154 6,200 | 13,354
1957 6,813 16,800 | 15,613 7,022 6,800 | 14,422
1958 6,997 8,700 | 15,697 8,022 8,500 | 16,522
1959 5013 8,500 | 16,013 8,565 8,700 | 17,065
1960 6,966 6,500 | 13,466 8,472 7,000 | 15,472
1961 7,135 5,000 | 12,135 8,657 5,400 | 14,037
1962 6,965 5,200 | 12,165 8,685 5,500 | 14,185
963/64 8,105 5,500 | 15,605 | 9,055 6,200 | 15,255

‘Source: L.C.A.C., Cctober, 1964.

(1) Cotton is one of the basic raw materials in the socialist camp,
Therefore, and for the security of the camp, cotton requirements
should be obtained from assured domestic sources inside the CMEA,
Production of cotton and synthetic fibres is rapidly stepping up.
In the Soviet Union, where most of Bastern Hurope!s cothton is
grown, the acreage under cotton, planned for 1965, was reached in
1963, Further expansions are planned for 1970 and 1980, Yet
all depends on the changing conditions and the resulting political
atmosphere, growing cost consciousness, comparative advantage and
revealed targets of the long term requirements of the commodity in
question: Trade flows and Future prosvects for Y'rade between the
centrally planned economies and developing countriss, -4 note .
made by the Economic Commission for murope to the U,N. Conference
on Yrade and vevelopment, Conference proceedings, rart I vol.

VI, 1964, p. 210-215,

¥



The production figures given in table 4.9 are mostly for
cotton varieties other than the extra-long staple which
congtitutes the bulk of Sudan's cotton exports to these
countries, No figures are available for ELS cotton production
and consumption for purposes of comparison. Yet during
recent years the consignments of nl3 cotton from both ngypit
and Sudan indicate that consumption has been increasing.

For the year 1962/63 the consumption of HELS cotton in Rastern
Burope and U.S5.5.R, has been estimated as 1.5 million bales

(of which 500,000 bales were produced in the UeBoSoile)e This
glves a ratio of 16.5% of total cotton consumption in these
countries during the year 1962/63., It is a very high proportion
compared with the world average use of nlLS, which ranges

between 5% and éﬁ of all cotton.(l)

Certainly the centrally planned economies have a big market
potential vhere incomes are rising and more consumption needs
yelt to be satisfied, LS cotton is a good quality for fine
cloth mostly demanded at higher preferences. Yet, the trends
of the consumer goods plans in general and the {ine cotion
textile and synthetics industries in particular, make the future
uncertain for committing too much of Sudan’s ELS cotton via
bilateral agreements with these countries. Bilateral agreements,
like bulk sale, the previously practiced maﬁketing policy in
disposing of Sudan cotton to v.K.; create a relative shortage of
the commodity in other export markets. ¥or ELS cotton this
seans higher and unstable prices which would speed up the already

existing competition from other synthetic fibres, To an extent,

(1) I.B.R. 2., Report on extrs long staple cotton 1964, p. 29, 30,




Pral

this was the situation when v.A.X, in the mid-50's tied most

of hexr il cotton to nastern countries in repayment of debts, whilé
rumours spread that these countries re-exported part of the
consignments to the westo\l)

FIS cotton is no longer a commodity in relative shoftageo
Sudan's position can be strengthened by diversifying her exports
with other enterprises besides cotton. and bilateralism is to
be adopted as a trade promoter rather than shifting from the
présent export markets, The need to mention these two
obsexrvations is due to the fact that most of the difficulties facing
the Sudsnese economy arose from the commodity concentration
(cotton, of whiéh 98% is of the special variety of ELS)
and the geographic concentration of exports (the British Market).
Unlike Lgypt, wﬁere other reasons were involved, diversion of
Sudan cotton trade took place entirely on account of the situation
in traditional export markets. It was a response to the
declining demand in the major market (U.K.; at a time when Sudan
had almost doubled her production of ELS cotton.

1T, Fopirical analysis of demand for raw cotton,

(i) Choice of period and markets

The period of study has been determined by two considerafions:
first the availability of adequate data that could yield meaningrul
and reliable results. Second, the period chosen should reflect
some homogeneity and continuity which make the resulting estimates
reasonably stable and representative of the phenomena under

consideration,

1) Hansen, B. & Marzouk, Develooment and lconomic policy in
U,n.Ho, 1965, p. 104, Reference to such incidence with
Indiats exports is given in nita watts and asha Dater,

*The Development of India‘s Trade with the Soviet Union and
Fastern zurope", O0xford bulletin of Economics and Statistics,

Feb., 1968, p. 21,




Both the first and second conditions precluded the choice of
a larger sample than the 13 years between 1953-1965.  Before
1953 Sudan cotton was sold in bulk to U.K. -Moreover the
experiences of the Xorean boom and World war IT impart great
influence to the forces underlying the marketing of cotton.
Finally, it is since 1953 and after recovering from the effects
of the abnormal conditions created by the Korean war, that the
demand conditions and state of the cotton trade have been on
the decline., This makes any study of the cotton market during
such a period more relevant to a future view of the aspects of
cotton proéuction and the policies involved.

As for the selectéd export markets, beside the data
considerations, these markets (U.K., ¥France, W, Germeny, Italy
and India;, account for the largest part of Sudan LLS exports
to the market economies subject to conventional economic analysis,
They represent Sudan's traditional markets of U.K. and India, while
the other three are tﬁe important members of the Kuropean Common
Market, Apart from india, cotton is not domestioally produced
in any of them,

(ii)iata and Method:

in empirical demand analysis the theoretical framework,
very briefly, could be summed up as folléws:(l) assuming rationality
and maximization of utility, a consumer with a given income will
choose among the alternative commodities or groups of commodities

available to him in a certain market situation. By studying

nicks, J., Value and Capital, 1959, Chap, I-III,

Henderson & Quandt, Micro-Economic Theory, 1958, Chap. Ii.

- Wold, J., Demand mnalysis, 195%, Chap. .II.

Clarkson, «.P,E., The Theory of Consumer _emand, 1963, Chap., III,

(1)

H




his behaviour, the theory of demand aims at establishing what

ig known as the law of demand i.e., the demand function governing
his behaviour. This demand function, therefore, includes the

price of the commodity in question, consumer's income and the prices
of the other goods, A trend variable is usually introduced to

the demand function to account for the systematic unquantifiable or
unspecified variables e.g. changing tastes and preferences of
CONSWINETS o Before discussing the resulting estimatbes of

demand functioens, a brief note on data used and method of

analysis lg given,

The variables: (q) is per capita consumption of cotton {all types)

in each of the selected markets. For Sudan
IS cotton the same notatioﬂ (q) is used for
per capita import except for india where
aggregate import of Sudan cotton (Q) is the
dependent variable,
(Pa) American cotton price at Liverpool, detlated.
(Ps) Sudan'LLS cotton price at Liverpool, deflated,
(Pe) BEgypt ELS cotton price at Liverpool, deflated,
(P3) »India.gérillncotton price at Bombay deflated.
{(Pr) VWholesale price of rayon fibres in the respective
markets of the study. Quantity of rayon
piece goodé Qr) is used for India, and (qr;
for per capita rayon consumption.
(¥) per capita income figures (calendar years).
Disposable income figures for (U.K. France,
. Gefmany), wvhile at factor cost for Italy
and India. 411 are deflated by cost of living

index,



X) Index of textile production per calendar year.
\8) Stocks of all cotton in each export market at the
end of the period i.e, marketing season from

August-July.

Price deflation

Prices are Liverpool quotations which are uniformly used for all
mafketso Liverpool is an international cotton market and with the
ditficulty of obtaining price quotafions for each export market it
is thought thét Liverpool quotaticns are the closest approximations
of general price trends.

While prices are available for each variety as is given
above, there is no quotation for all cotton as such, Arbitrarily
the American cotton prices are used in estimating the demand for
all cotton. American cotton is the largest short staple variety
widely consumed. UsSe with her position as the largest producexn,
consumer and exporter of this type is definitely the price leader.
The price of rayon fibre is taken as representative of the effect of
synthetics and industrial fibres in general, Iayon is and has
been the keenest competitor with cotton fibres.

Prices of cotton and rayon are deflated. However, in some.
ingtances non-deflated prices are used in search of the maximum
and best information to be derived from available data. Despite
its satisfactory results, deflation is a correction applied
to the series before using them, and since there is no uniform
index which can be accepted as precise and perfect,\l)this makes
deflation one of the aliernatives to be attempted in estimationo\z)
Previous evidence showed no drastic difference betwsen deflated

and non-deflated data,ks) particularly if a time variable were

(1) Clark, €, and others Business and Economic Forecasting 1961,

p. 75”74'
(2 Wold, J. Demand analysis, 1953, p. 42,

(3) Schultz, d., Theory and reasurement of Demand, 1939, appendix
B’ 'p. 7110




included in the equation to account for strong time trends in
the series., The question is discussed from another point of

(1)

view; money illusions, Depending upon thg size of income
devoted to the commodiby's purchase, the degree of inflationary
pressures and hence the prevalence of money illusion, a choice can be
made between absolute or deflated prices,
the following are the price deflators used for each marketis
datas
UKot All cotton prices are deflated by the wholesale
index of import price of raw cotton 1954 = 100,
Rayon is deflated by the wholesale price index
of rayon fibres 1954 = 100, Cost of living
index of 1954 = 100 is used for per capita
disposable income. |
France: Both cotton and rayon prices are deflated by raw
materials indices. Wholesale price index 1953 = 100,
Per capita income is deflated by .the cost of
living index 1953 = 100,
W. Germany: Cotton and rayon prices are deflated by the
wholesale price index of consumers' goods
industries 1955 = 100, Cost of living 195% = 100
is used for per capita income,
Italy: Boph cotton and rayon prices are deflated by
wholesale price index 1953 = 100 while per
capita income is deflated by cost of living
index 1953 = 100,
India: Cotton prices are deflated by fibre wholesale

price index 1952 - 55 = 100, aggregate and

{1) Koutsoyannis, .. "Demand Functions for Tobaccoi, Manchester
School of Fconomic and Social Studies, 1963, Vol 31, p. 3.




per capita income are deflated by coat

of living index 195% = 100, No rayon prices
are available for India; instead consumption
of rayon piece goods \Qr) is used,

Estimating statistical function, After experimenting with

various types of functions, linear, semi~logarithmic and double
logarth,.,; the latter was chosen for estimates of demand functions
of raw cotton, The form of the estimating equation used was

generally as tollows:

qte{%‘rt
qy = A EinYie
where

q; = dependent variable in per capita terms of cotton,
(i) refers to the type of cotton in the equation,
i.e, all cotton or Sudanese

Pi = price of cotton for vhich the estimate is made

Pj = price of other cotton (substitutes: Egyptian,
American, iIndian or rayon fibre)

Yi~m per capite income in the market in question

ert = exponential time trend to the base e.
Yhe eéuation is fitted as linear in logarth, as
log q; = log A + 7% log P; +c{log Ej +’p, log ¥, + vt log; e + u
(u = an error term as the relation is not expected to be exact,.
The analysis was undertaken in step-wise multiple regression
where independent variables were added one after the other,

Judged by their contribution to the statistical significance of

the regression coefficients and goodness of fit, i.e. increasing



(iid)

ﬁg, a conclusion is reached whether to-consider them importent

to the analysis.

It is the absence of a clear cut 3_25323} specification that
makes plausible the step-wise multiple regression and attempts with
different alternative combinations of the indépendent variables,
However, the resulting best estimates should satisfy both economic

and statistical requirements.

STATISTICAL ESTIMATES OF bEMﬂND FUNCTIONS:

(a;, Demand functions of raw cotton (all types in the selected

export markets

The demand for raw cotton is a derived demand., In order to
assess the intensiﬁy of this demand, a prior insight to the demand
for cotton textiles (greatest share of the cotton fibre). would seem
appropriate. However, in a preliminary attempi to estimate this
demand for cotton textiles in the export markets selected for the
study, no significant results that could yileld meaningful and
reliable conclusions were obtained. Instead, estimates of demand
for consumption of all cotton is made,

As the main theme of the present study is Sudan's cotton, it
was thought appropriate to attempt a more general estimate of the
demand for all types of cotton and then a separate estimate for-
Sudan's EL3 variety which is a small part only, This procedure
may be more revesling than the one estimate for all types of cotton
or Sudan variety alone in the export markets considered,

The following table summarizes the results obtained for the

demand functions of all types of cotton in the markets indicated.
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Before discussing the results; the following remarks are
worth mentioning: (q) the dependent variable in all the
equations in table 4.10 is per capita consumption of all types

of raw cotton. Prices Pa ), Pr are non~deflated absolute

(t-1
prices in U.X. and‘France, estimates only. The index of
textile production (x) has been used in the fitted regression
equations, The use of {X) is suggested by the fact that
cotton is an industrial raw material the demand for which would
depend, among other things, on the level of activity in the
textile industry. The results given in table 4.10 are the
best fits of all the alternatives attempted for the

combinations of variables in each market.

Price as an explanatory variable

Of the five markets investigated, cotton price turned out
to be a conclusively significant explanatory varizble in two
cases: france and India. As shown in table (4.10) above,
the resulting pricé elaéticities are (~0,4173%) and (-0.0742).

The price regression coefficient in the cases of U.K.,

W. Germany and Italy in table (4.10) is not significant,

However, in the estimates shown in appendix A, significant

coefficient of price has been obtained for W. Germany (equation

nos, 4.1.12 and 4.1.13) and Italy (eqﬁation no. 4.1.16).

Their price elasticity seem to be as (-0.6) and -0,38) respectively,
ﬁroadly speaking, the results obtained for the different

markets suggest that the demand (consumption) for all fypes of

cotton is inelastic. More production and increasing export

quantities of cotton fibre to the market would most likely

depress prices.



Income as explanatory variable:

Apart from the Italian market, income is a significant
explanatory variable in all the markets studied and shown in
table (4.10), However the role played by this variable is not
the same in all of them,

In U,K.,; Prance and W, Germany, the income regression
coefficient retains a negative sign, This means that per
capita consumption of cotton {all types) has a negative
income elasticity in these markets., The result is confirmed
by the negative coefficient of the time trend in the cases
of U, K, and W, Germany, in these markets the time trend
coefficient indicates a downward shifi in the demand for all
types of raw cot?;ono Both the income variable and the tine
trend are highly correlated and when introduced into the
same one equation they influence the significance of each other
{equations nos, 4.1.2, 4.1.11 and 4.1.12, table (1) App. A),

¥or Italy and India, the income variable coefficient
suggests & positive income elasticity for per capita cotton
consumption,; though non-significant in the case of Italy,

On the other hand, the index of textile production {X) proved
to have 8 positive and significant relation with per capita
consumption of raw cotton only in Italy and India while its
effect in U.K., France and W, Germany is negligible (equations
nos, 4.1.17, 4.1.18, 4.1.21, 4.1.22, 4.1l.4, 4,1.9 and 4.1.14

respectively, AppPo A).
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Taking into account the structural difficulties and decline
_ experienced by the U.K. textile industry and to a lesser degree
in France's and that the estimated income elasticity dces not
strictly depict the relation between per capita consumption
of raw cotton and income as the former includes a percentage,
the products of which are exported, one could conclude ag
follbws: in the developed countries of Western Europe (U.XK.,
Trance and W. Germany) the evidence sﬁggest that the demand
for raw cotton (all types) is declining and cotton is assuming
less importance as an industrial raw material, This conclusion
seems Lo be in line with the belief thal the demand for primary
products declines with higher levels of industrial activity and
growth of income, |

On the other hand both Italy and India répresent a relatively
developed and developing model of countries where with
increasing textile production and rising incomes more raw
cotton would be consumed. India is the only country of the
five studied that produces cotton.

Competition with synthetics:

Rayon prices were introduced into the demand functions to
test the degree of competition with consumption of all cotton.
Prices instead of quantities of rayon consumed were taken as
the prices of all fibres that make the producers decide which
fibre to use, This is termed fibre substitution when contrasted
with fabric substitution,<1)the latter being the amount of each

fabric consumed at the shop level i.e. preferences of consumers,

(1) Ferguson and Polasek, “The elasticity of import demand for
raw apparel wool”, Econometrica, 1962, p. T760.




However, the results obtained are not conclusive, The cross
elasticity coefficient of rayon prices (Pr) show signs of
Substitﬁtion only in the estimates of U.K, and W. Germany i.e.
regression coefficients of (Pr) have positive signs but are
statistically non—significénto

Ag a matter of fact the tendency towards substitution and
competition has been observed on the aggregate world level consumption
of both tibres, cotton and synthetics. In table 4.1 before it
has been ghown that during the period of 1Y53 - 1962 world
cotton consumption has relatively lost ground to both rayon
and synthetics {(non-cellulostic). Yel the data used for the
individual countries studied did not yield confirming evidence,
This leaves room for a proper specification of the man-made
' fibres variable which it may not be posgsible to detect by prices
of rayon alone.

The textile industry is becoming s more multi-fibre industry
than before., The interdependence between its diffe;ent sections
is greater than what used to be, The significance of this is
that it greatly influences the rate of substitution among the
different apparel fibres. Cotton is increasingly blended
© with other man-made fibres. Another factor that affects the rate
of substitution is attributed to the producers' attitude towards
the marketing of the man-made fibres. iheir notion is to create

\1) Coupled

the demand in the shop-and the goods will flow,
with price reductions and promotional effortse, the threat to

cotton becomes more direct and great. Most dmportant is the
existence of unutilized excess capacity which is shown in table 4.11
below. Undoubtedly excess capacity is a potential cost reducer,
With the growth of demand unit cost would be reduced due to the

economies of scale and the resulting decreasse in average fixed

costs per unit,

) Duxburry, u,, "Natural and Synthetics are one family: World
fibres™, Special issue of The Financial Times (No. 24292), July
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Table 4.11.

M, M, Fibres Capacity and Production

in major developed countries

(U8, UK., EBC and Javan)

{(000's i, tons)

Capacity .. tellulosiocs _Bynthetics
§Faple C?ptlnuous Total SPaple Continuous Gotal
Fibre »rilament Fibre Filament
1966 1631 983% 2614 | 1141 1451 2592
1965 1601 955 2556 877 106% 1940
1964 1522 922 2444 670 871 '1541
Production
1954 1252 865 2117 643 835 1478
Prod./Cap. Ratio
1964 82.% 95.7 86.6| 96.1 95.9 96.0
Source: F.n.0, Commodity teview 1966, p. 172.

(b)  World Demand for mLS Cotton

This is the variety to which 98p of Sudan's total cotlon

production belongs.
sggregate world demand before embarking upon estimates of demand
for budan cotton in the respective individual export markets, is

justified as follows:

The need to know somethiag about the

ELS is a homogeneous commodity, produced

mainly by a small number of countries (Egypt, bSudan and Peru)0

This makes the ELS cotton market subject to conditions of

homogeneouvs oligopoly.

Under such circumstances the overall elasticity of demand

is more important than the individual market share's elasticity,.

(1)

Output and price decisions are not independent from those of other

producers as 1s the case with monopolistic oligopely.

\1) P, Sylos-Labins, “Prices and Wages:

Theoretical and Statisticel
Interpretation of Italian Experience", Journal of lndusirisl

Beonomics, 1967 (4pril) Vol, (X¥) Yo. \2), p. 115,

o
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Moreover »LS is an internationally traded commodity.

And if it is assumed that consignments to the centrally planned
economies(l)are made according to world prices prevailing at the

time of sale, an aggregate world demand function for TLS will make
for a better understanding over and above what is obtained from
individual market studies of the West selected for Sudan's

ELS cotton analysis,

However, in what follows, two estimates are given for world
demand, viz: World and World excluding Hastern Burope. This
distinction is given in most U.N, and international
publications. However, for the purpose of the demand analysis,
total annual exports of ELS of the three producers (Egypt,

Sudan and Peru) who account for almost total world trade have
been broken up arbitrarily to follow that distinciion,
Variables

Total exports of .gypt, Sudan and Peru (Q) is the dependent
variable for the world demand function, (é') is the corresponding
variable for the world excluding Bastern Europe. Thig is arrived at
by adding Egyptian ELS cotton exports to Western Burope (U.K., France,
W, Germany, India and ltaly) to the exports of both Sudan and Peru,
What makes (d‘) a proxy variable is the cancelling effect between
Sudan ELS consignments to Fastern Burope and Egyptian consignments
to countries in Western Furope other than those taken into

account,

\1) Centrally planned economies, Fasbtern hurope and Communisi
countries are used interchangably,
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(Pels) Price of YIS is an average weighted by the amount of
ezports of each country of the three. Prices are Liverpool
quotations for Karnalk, Sakel and Pima,

(Qr) is world aggregate consumption of rayon, while lndices
of textile and industrial production for both.divisions of the
world are (xwl/xwll) and (xw2/xw22? respectively,

Using the double logarithmic estimating equation, the following

are the results obtained:
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Both estimates are statistically significant. The price

asgumes a greater role in explaining the variations in ELS cotton

Pels
Pa,

world demand. Absolute (Pels) or relative ( Y, i.e. EIS
cotton price to shorxrt staple American price, account for 50%
or more of the changes in the guantity exported each year.

More revealing is the influence of the relative price of
BLS cotton to short staples in the non-communist world, Its
regfession coefficient gives a cross price elasticity slightly
greater than unity (-1.0968); while the direct price elasticity
is less than unity (-0.8373%) as is shown in table 4.12 above,

Thisg finding has a direct bearing on the degree of competition

between BLS colton and short staple, much of which is determined by

their price ratio (E%%§ o According to the cross elasticity
obtained before, a 1% increase in the relative price (Pgi%) would

lead to more than a lp decrease in the quantity of LIS cotton

exported to the world market,

(1)

In a previous study on BEgyptian cotton, the feollowing

result was obtained for the world demand for ELS cotton between’
1935-~1955 with the exclusion of the war years 1940-1945:

ot

200-690 « 0,110 P_ - 0,365 7

. R = 0,63
(0.042) (0.112)

b

W

where:
E = annual exports of _gyptian long staple cotton
P = Price of Egyptian long staple cotton

TW = World Index of Textile Production
The conclusion arrived at was: that the world demand fox
Egyptian cotton is inelastic, At the mean values of the price and

guentity variable in the above equation the elasticity was computed

as (~0.24),

(1) Shayal, S.E.M,, An Econometric Study of Price formation
and Demand for Bgyptisn Cotton, Unpublished rh.D. Thesis,
Oxford, 1960,
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This result can be compared to the one derived in the present
study as both estimates deal with the same variety éf cotton i.e,
RLS cotton. As Tgypt is the largest producer, the name (Egyptian
cotton) has been fairly identified with the extra long staple
variety,

In comparing the two estimates(l)one would find the following:
while the world elasticity of demand for ELS cotton was very
inelastic \~0,24) during the period 1935-1955, it turned out
to be much less inelastic (m098375) for the recent period 1955-1965,
This result would suggest the conclusion that long;run demand for
- LS cotton is more elastic than would be the case in the short run,.
Such elastic demand may be caused by using more of other fibres
in substitution for ELS cotton, With the price dirferential
advantage, the reliance on ELS cotton fibres will be reduced over
timeo

Instability of HLS cotton prices caused by interventionist
policies of the largest producer (Egypt), and the sharply fluctuating
output of Budan, resulted in'a greater tendency to substitute
ELS cotton with shorter staples and man-made fiﬁreso ¥rom the
analysis above it has been shown that the cross elasticity of the-
relative price (Egéﬁ)is greater than unity. And as most spinnexrs
8t111 prefer LS cotton as a quality cotton, much of this demand
will depend, among other things,:on the stability and price differential
of ELS cotton, Both price stability and differential, undoubtedly,
influence the level and stability of the spianers' profit margin,

The second explanatory variable of ELS cotton world demand is the
index of manufacturing production. In both the estimates shown in

table 4,12 above, LS cotton will be demanded with rising levels of

(1) Though estimates derivzd from linear equations are generally less
than their counterparts derived from double log. equations, the
comparison could be reasonably made because the estimate of the
present study is so large; (-0.8373), even if allowance is made
for the downward bias in the linear form estinmate of (~0.24),



activity in the world, TFhis isg illustrated by the signiticant
positive regression coefficients of both the index of textile
production and of manufscturing (income effecﬁs °

From the equatiorsin table 4.12 ahove; the regression coefficient
of industrial production indices (wa) and (xw22) are significént
at the 5% level. They indicate that ELS ig a non-inferior
comnodity that can be in inverse relation with the level of activity
in both estimates of the world. Bowever; the growth of ELS
demand will be slower than the growth of manufacturing production,
Both elasticity estimates with respect to indices of industrial
production are less than unity (-0.4572 and 0.5629) for all
world and non-communist world respectively.

As for competition of synthetic fibre with ELS cotton,
equations (4.2.4 and 4.2.14)in appendix () inélude besides the
price variable of ELS cotton another variable (Qr)s aggregate
world consumption of rayon, in the two equations it has a
signiticant and positive regression coefficient at.the 5
probability level, This reflects that keen competition on
the world level is not confirmed for the period of'studyg
1953-1965, Instead, ELS consumption is increasing with every
increase in rayon consumpiion, other things held constanto<1)

The validity of such results for both world divisions may
be questioned once the individual countries' demand functions are
studied (later when Sudan ELS cotton is analysed for its export
markets), but in analysing the demand for an international

homogeneous commodity 1like ELS cotton, such an overall estimate

(1) The negative sizn retained by the regression coefficient of
aggregate rayon consumption \Qr) wnen introduced to the equation
with the index of industrial or textile production does not
stand as evidence for competition with BLS cotton. ‘ihe
result is non-gignificant due to high intercorrelation between
(Qr) and each of the world industrial and textile production
indices. 1n each case r = 0.9 with (Qrj.
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of demand beside the individual countries' estimates adds more
information and insight to the position of the commodity in the
market,

ELS cotton is the fibre that produces fine apparel cloth
usually demanded with rising standards of living and higher incomes.
In this context the aggregate concept of the world conceals a great
deal. Standards of living and income levels are so diverse,
centres of synthetic fibre industries are concentrated in a
few countries and finally consumers' preferences change
according to the former factors.

On balance, =lLS cotton world demand showed an increasing
trend during the period of study. In equations (4.2.10 and 4.2.18
Table (2; App. A), the coetfficient of time is significant and
positive at 5, :Of the two world estimates, the significance
of the time shifter in the eguation of the non-communist world is
worth noticing. Tt is these countries which have been the traditional
consumers of HELS and in which demand is said to be on decline.

The time regression coetficient indicates an annual upward rate of
increase of 3.,2% and 3,1% for the two world estimates respectively.

(e) Demand Functions of Sudan EIS Cotton

The foreign export markets of HSudan cotton selected for this
study (U.K., rrance, W, Germany, Italy and India) accounted for
more than 70% on the average of total annual exports during the
period of study (see table 4.7 beforej. It is only in the last
% years, 1963, 1964 and 1965 that the lover limit of the range (50%)
of their share in Budan‘s cotion exports was reached,

Due to the special position of Sudan as the second largest
producer of ELS in the world and her reliance entirely on export
markets, a study of the performance of exports during the eiapsed
period 1953 - 1965 is deemed necessary.

The results given in table(4.lﬁ are chosen as the basic

equations of the various combinations of regression atiempted:
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As the equations fitted are double-logarithims, the regression
- coefficients of the estimates are the respective elasticities of the
demand functions wiﬁh the explanatery variables in the relation.
The non-uniformity of the independent variables included in the
demand equalions shown in table (4.13) is due to the fact that
various combinations of these variables or their transformations
vere used alternatively in search of more acceptable results,
However, the tundamentsl form of‘the model is preserved, l.e.
per capita imporf of Hudan BLS cotlon is a function of its price,
the prices of substitutes and the level of esctivity in the expoxt
market In question. As each of the selected export markets has
accordingly manifested its special erfect on the estimating
demand function, discussion of the fesults of table (4,13) will
be made on a country-wise bagis instead of explanatory variable-wise

(price, income etce.)o
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(1) U.K.

Equation (4.3.1.) in table (4.1%) above explains T3% of
the variations in U.K. demand for Sudan ELS cotton. In
most of the U.K. demand functions attempted, both per capita
income (Y) and index of textile production (X) emerged as the
only important variables in determining the demand level,

Both (Y) and (X) héve negative and significant (at 5%)
elasticities with U.K. per capita imports of Sudan ELS cotton.
(See table 3 Appendix A.)

These estimates taken at their face value imply that ELS
cotton is an inferior commodity in U.X. market, With rising
income the demand will be drastically curtailed and a prosperous
textile industry in U.X., will use less ana less of ELS as an
industrial raw material.

The marked change of U.K. as a traditional market for
Sudan BLS is explained by the difficulties experienced by the
Lancashire cotton industry. These difficulties were detrimental
to consumption of raw cotton and hence caused a sharp decline

in all cotton products. Table@14)summarises this trend.

Table 4.14 The Decline in Cotton Yarn &
Cloth Production
1951 = 100
(index)

1949 1 1951 | 1953 11955 | 1957 | 1959 1961 | 1963

Yarn 91 100 85 80 79 67 60 53
Cloth 91 100 83 81 74 61 56 46

Source: O0xford Economic Papers No. 3, 1966, p.313,
Economic problems of the British textile industry
by Vibert,¥.
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The consequence of such decline is the loss of the export
markets as well as a great part of the domestic market. Supplies
to the UK. domestic market came from Indias, Pakistan, Hong
Kong and Portugal.

These are the regions with cheap labour, a favourable
condition for costs and competitiveness Iin world markets.

Between 30% and 50% of home market supply of grey cloth and
made vp goods came from India, Pakistan and Hong Kohg. Wi th
her special position between the Commonwealth and E.F.T.A.
organisations, U.K. could not stop the flow of imports from
theée countries in response to the complainte of th%%ritish
fextile producers who always attribute their industry's
difficulties to the growing competition of imports from

cheap labour sources,

In his study of the problems of the cotton industry, Vibert(l)
argues that the decline in U.K., production is not mainly due to
competition from abroad. They are due to structural difficulties
of the industry itself. He pu¥s special emphésis on the lack
of sufficient investment, salesmanship, export oriented production
and flexibility in adjusting the capital and 1abou: in the
industry to maximum use,

The significance of these factors in causing a decline in
the u.K. textile inaustry (on top of that créated by cheap
imports), is noticeable when her exports are compared with

other high labour cost countries,

(1) Vibert, #. "Economic Problems of the votton Industry",
0.B.P. 1966, Vol. (8).




Table (4.15) shows a great decline for U.K. exports with

T

respect to others (see also table4l6 below):

Table (4,15)

Index of Cloth Exports

1954 = 100
1950/51 1954/55 1958/59 1962/63% 1964
U.K. 133 94 58 56 53
U.5. 111 95 80 63% 63
E.BE.C, 114 96 90 104 NeZo

Source: Oxford kconomic Papers No.(3), 1966, p.318.

Therefore the prospects for ELS cotton are thus aggravated
by the U.XK.'s present loss of e#port markets, dwindling textile
industry and the balance of payments difficulties that restrict
non-paying imports. On the other hand the British Government
is taking measures to alleviate the situation. Examples of
these are the gquota agreements with cheap imports suppliers
(India, Pakistan, Hong Kong andPortugal) and the Government
announcement (July 1967) of her intention %o participate in
different industries especially those facing somaﬁifficultiés.
If such optimism ﬁaterialises, a revival of the finscotton

industry will favour the demand for ELS cotton.

(1a) Price Blasticity

In all the estimates attempted for U.K, demand for BLS raw
cotton thé price variable (Ps) did not attain the required level
of significance though it retained the expected negative sign.
In fact as has been explained before, during the period of
study other factors than price of cotton dominated and largely

determined the U.K, demand for ELS cotton of Sudan.



chi\_.“b(' Vi@ o Mendi)  Jev C’“F‘L b,
Aapeits o} Lidanm L Coltes,

bs (o). chavtifn)

L.l

8.35

e-lo

0;.(

~0 5

0. 10

—-—0./5

—0.20

-D X

=630
1. : 3 \ U
) M
1




T8,

(1b) Competition with short staples and synthetics

No active competition was observed between ELS and the
American cotton variety. However, the relative price variable

(Eg) oxr (Pa) alone did not give any significant cross elasticify

P

& coefficient. 1t changed signs without any conclusive

indication of direction.

No other ELS wvariety was included as a substitute as
Bgyptian ELS disappeared from U.K. during the period of the
study 1953%3-65.

The cross elasticity of BLS with respect %o rayon (Pr)
retained a sign that points to substitutabiliﬁy. (Pr) turned
out to be significant at 5% in only one eqguation (Non 4e3:.5.
table (3) Appendix A).

A time trend introduced to the demand equations indicated
2 downward shift during 1953-65 (Table 3, Appendix A). While
this could be interpreted as changing tastes and preferences,
yet the adverse impact of.the state of the cotton textile
industry on ELS demand cannot befignored. For that matter the
negative income elasticity referred to earlier cannot be taken
as an indication of consumers' real income elasticity of demand

for fine cotton textiles made of ELS cotton.

(2) France

The Frenc?&mrket is not an imporiant export market forx
Sudan ELS. Even so, their imports have been declining from what
they used to be in the early years of this study (see table

4.7 above).
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In the demand functions Titted to estimate France's demand for
Sudan ELS, only American cotton price (Pa) and rayon price (Pr)
explained most of the variations in (q).,  Svuden ELS price (PS),

Egypt ELS'price (Pe), pexr capita income (Y) and index of textile
production (x), all turned out to be insignificant in determining the
demand function. |

Equation (4,3,9) of table 4.13 before accounts for 71% of the
variations in per capita imports of Sudan ELS. Cross price elasticity
of American cotton <Pa> and rayon (Pr) are the only significant terms
in the equation at the 5% level.

While rayon proved to be a keen substitute for Sudan ELS; American
short staple cotton did not, as is suggested by the sign and magnitude
of their cross elasticities.

Contrary to what is expected, there is no evidence from the
analysis to suggest competition between Sudanese and Egyptain ELS in
the French market, France, indeed, is a traditional market fow
Egyptian ELS cotton, French spinners use the Egyptian variety for
70 - 80% of their production while Peruvian and Sudanese together
account for 10-15%0(1) This may indicate stronger competition
between the last two varieties which share the residual in the
French market,

Relative price %ﬁ) was used to overcome the intercorrelatiocn
between them (r = 0.927) but without gain. However, in only one
equation of the many slternative combinations attempted, the price

of Sudan ELS turned out te be significant and retained the right sign.

(1) I.B.R.D, ELS cotton, 1964, Appendix (2), p.22.
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Equation (4.3.14) (Appendix A) gave a price elasticity of (- 3.0393%)
significant at the‘5% level; (PS) together with (gﬁ) and (Y)
explained 38% of the variation in (q) (ﬁz = 0.38), .

In the same equation (4.3.14), a significant regression
coefficient of income is obiained. It indicates a negetive incomg
élastieity of (- 2.1437) significant at 5%, Again this makes it
difficult to conclude that Sudan ELS cotton is an inferior good
in the Frencﬁ market.

‘The French textile industry is not without difficulties, it
suffers from cyclical and structural diffioultieso(l) Moreover the
negative sign of income elasticity may be due to the small amount of
France's income spent on purchases of Sudan ELS cotton. In such a
case the whole group negative -effects would counterweight the positive
effects of the small group whose preferences are for ELS cotton of
Sudan,(Q) It is a statigtical bias that emanates from the homogeneity

assumption underlying the use of per capita income figures in the

estimating equation.

(3) W. Germany

The German spinners have increased their purchase of Sudan
ELS cotton, Unlike U.K, and France, Germanyws share of Sudan ELS
exports has been rising (table 4,7)9 Ag these purchases are-made
according to auction sale conditions of Sudan cotton, quarity and
price movements are believed to reflect the forces determining the

demand function,

(1) Kuczynski, M. "1965 U.S. Cotton Policy", I.M.F. Staff Papers,
1966 (March), p. 70.

(2) Hicks, J. Value and Capital, 1939, p.34-35,
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Equation (4.3.16) of table (4.1%) explains 80% of the variation
in the quantity demanded It includes most of the variables which a
priori are expected to influence the demand for ELS. Moreover their
regression coefficients, i.e, respective elasticities, atltain the

conventional acceptable level of significance of 5%,

(%3a) Price elasticity

The price regression coefficient is significant and shows the
right sign at the 5% level. It indicates a high price elasticity
of (n 6.85). This high elasticity confirms the increasing competition
between the Sudanese ELS and the Egyptian ELS, The latter dominated
the German market at a time when the Sudanese variety was bulk sold
and concentrated in the U.K. market, With Sudan ELS's loss of the
British market, fenetration to the established markets of Egyptian

ELS took place at very competitive prices,.

(3b) Cross Elasticity

(i) EBgyptian Cotton:

Germany's demand for Sudan ELS has a significant cross elasticity
with the price of Egyptian cotton (Pe)a It is as high compared with
the price elasticity of Pudan cotton, The cross elasticity is (4.2279),
significant at 5% thus confirming the keen competition between_the two

varieties of BEgypt and Sudan ELS.
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(ii) American cotton:

Its price regression coefficient did not ghow any sign of
competition with Sudan ELS,. However, it is significant at 5% and of &
magnitude as high as (- 4.72),

The American cotton variety is a short staple cotton which primarily
is not expected to compete with the ELS type. The competition is
between the sources supplying ELS in the first place, Therefore,
when American cotton price (Pa) and Egyptian cotton price (Pe) appear
in one equation the latter is a priori expected to assume a crucial
influence on the demand for the ELS variety of Sudan cotton, Anmerican
- cotton price is strongly positively correlated with two other independent
variables in the same equation, price of rayon (Pr) and per capita income
(Y) (r = 0.88%9 and 0,862 respectively)., Though Americaen cotton proved
to be in competition with Sudan ELS in the German market, when their
elgsticity of substitution is estimsted on relative quantity and price
ratios (discussed at the end of this section), less gttention is given
to correcting the influence of multicolinearity referred to earlier
in the demand equations (4.3.16) of Sudan ELS cotton, Emphasis is
on crucial variables to which American cotton price (Pa) lost ground

(1)

when they were confronted in one equation.

(iii) Reyon price (P)

Rayon has a significant cross elasticity of (10.1156) with demand
for Sudan ELS cotton in Germany. It is significant at 5% and has a
sign which indicates that rayon is in keen competition with ELS, i.e.

with a 1% increase in the price of rayon, other things held constant,

(1) Farrer and Glanber "Multicolinearity in Regression Analysis",
R.B.S., 1967 (Feb,) 0.106-107,



Germany's demand for ELS of Sudan will rise by 10%, In Western
Europe, British end German spinners increasingly use industrial
fibres. It is a fibre competition that can only be mitigated by

a stable and competitive price of ELS cotton,

(3¢) Income Elasticitys

Both regression coefficients of per capita'income (Y) and index
of textile production (x) are insignificant though retaining the
expected positive signh. The explanation for the insignificant role
of income in accounting for the variation in the demand for ELS of
Sudan lies in the small proportion of incoms spent on this commodity.
This makes the demand entirely dependent on the relative prices of the
competing fibres (Sudanese, Egyptian, Rayon and American cotton), and
the resulting elasticity of substitution among them, Another
possibility can be sought in the high multicolinearity between incoma
(Y) and other terms in the demand equation: (), (Pr) (r = 0.8625
and 0.9051 respectively). |

In an equaiion which includes the price of ELS (Ps)’ per capita
consumption of synthetics (qr) and psr capita income (Y), the income
variable has an income elasticity with the expected positive sign and
is slightly short of the 5% significance level which it barely missed
(equation No, 4.3.2), Appo A), This estimate has not been chosen as
it gives poorer fit and significance compared with that of the basic
equation under analysis (4.3.16). It is the price variable which
account for the greatest part of the variation in (q). And while
income is statistically insignificant, it is kept in the estimating

=2
equation as it raises the value of R™,
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(4) Italy

Prices of Sudan ELS (PS) and Beyptian (Pe) explained 674 of the
variation in Italy's demand for Sudan ELS cottlon, They proved to
be the most crucial and significant variables in determining the level

of demand as follows:

(42) Price Elasticity

From equation (4.%.22) (table 4.13 above) a very high price
élasticity is obtained, It is significant at 1% and of a magnitude
equal to (- 13%.5). The Italian market is & traditional consumer
of Egyptian cotton compared to the Sudanese, This high price
elasticity reflects the degree of the Italian demand sensitivity to
price changes of the Sudan variety. A 10% rise in price of Sudan

ELS will depress the demand by 13%5%, other things being egual,

(4b) Cross Elasticity

(i) Eeyptian price (Pe):

The regression coefficient of this price indicates a significant
cross elasticity at 1% and equal to (12.03)., Theoretically, on the
assumption of perfect knowledge and rationality, the consumer is
influenced by relative price changes in a way that makes both price
elasticity snd cross elasticity of the competing goods equal but. with
opposite gigns, Depending on whether the consvmer is more price
conscious or less price conscious, the price elasticity of the commodity
in question will be larger or smaller than the cross elasticity with

(1)

the subsitutes.

(1) Stone, R. "Analysis of Market Demand”, J.R.S5.8. 1945 e 294295,
LN s P
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In this context the Italian market demand for Sudan ELS is, to
a great extent, defermined by the relative price with the Egyptian,
The price consciousness of this market is manifested by the larger
magnitude of the Sudan price elasticity than the cross elasticity with
the Egyptian price (~13.52>12.0%), The significence of this estimate
is reinforced by the fact that the ITtalians are traditional consumers
of Egyptian cotton and that prices only account for varistions in the

demand functions.

(4c) American Shori Stavles and Rayon

The American cotlon price (P&) did not show any significant
cross elasticity with demand for Sudan ELS cotton in Ttalye. In all
the estimates attempted&ts regression coefficient retained a sign that
did not indicate the existence of competition between the two varieties.

Rayon, on the other hand, proved to be a substitute for ELS of
Sudan in only one eguation (4.3.25 Appendix A) of the fitted
regressions. The coefficient of the relative price variable(gg) is
significant at the 5% level and retains a sign confirming compezition
as (~3,7852)., Equation (4.3.25) includes iransformation of the
variables, as relative prices, sc as to mitigate the effect of multi~
colinearity especially between (Pa) and (Pr) (r = 0,8902), Hence,

the significant influence of rayon as a substitute was only here

detected.

(44) Income Elasticity

Thourh income (Y) and index of textile productions (x) did not%
play a major part in explaining the demand for ELS in Italy, they

retain the expected positive sien, This was particularly so when
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muiticolinearity was reduced by dropping the highly correlated
variables with (¥) or (x), or by using the transformations of these
variables, (Bquation 4.3.24 and the rest in Appendix A). However,
the fit does not improve on that of the basic equation in table 4,15
above,

As income (Y) or (x) increase, the Italian market will demand more’
of Sudan ELS. But as the proportion of income spent on Sudan ELS is
small, much of the variation in demand will be determined by the price
elasticity which in this case is more .related to the elasticity of

substitution with Egyptian cotton than to income..

(5) Indis

Agegregate figures of India's imports of Sudan cotton (QS) and
income (Y) were used instead of their per capita equivalents. However;
the inclusion of the time variable in the basic and other eguationsin
the Appendix, is believed to account for the population effect among
the other systematic unspecified forces in the estimating ecpvations.

India's demand function in table 4.1% above explaired 71% of the
variations in her demand for Sudan ELS cotton during the period of
study. The characteristics of this demand function are discussed

belowe.

(5a) Price elasticity

The prioe elasticity obtained for India's demand for LLS is

significant at 5%. It is a relatively high elasticity (- 5.7)u
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(5b) Cross Elasticities:

A cross price elasticity of (3.5), significant at the 5% level,
is obtained for Egyptian cotton, It indicates that both Sudan and
EBgypt ELS are in kcen competition in the Indian market. The
relatively high estimates of both its own price and cross elasticity
with Egypt's price, suggest that the degree of competition is determined
by their relative prices,

As for short staple cotton, Sudan ELS in India is not expected to
be in competition with American cotton and the domestically grown
Jarilla cotton., However, in the analysis, the price of Jarilla
(Pj) was introduced and preferred to the American cotton price (Pa)o
The reason ig that India obtains American cotton according to concessions
arrangements which involves no payments in foreign Currency. Needless
to say, India's foreign exchange position restrains the level and growth
of her imports including Sudan cotton.

Unlike American cotton price (Pa)’ India's Jarilla fine cotton
price (Pj) retains a positi&e regression coefficient though statistically
non-gignificant, It refers to a tendency to substitution and
competition with Sudan ELS (equation 4.3.35 Appendix A).

Pinglly competition with man-made fibres was traced by introducing
India's total consumbtion of rayon piece goodé (Qr)° The regression
coefficient of this varisble in the basic equation is significant at
10%, with a positive sign indicating that consumption of rayon does
no£ create any reduction in India's demand for Sudan ELS cotton,

Yet in equation (4.%.37 Appendix A) when income (Y) was dropped
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because of ils intercorrelation(l)with (QT), the latter had a
regression coelficient with a negstive sign but statistically non-
significant. Does this reflect any tendency to competition between
rayon and Sudan ELS cotton in India?

The seriousness of competition between rayon or man-made fibres
in general; and ELS cotton in India is a function of two factors:
the level of income and climatic conditions. Both ELS cotton cloth
and rayon are guality consumption goods which are determined and
influenced by the level and distribution of income, The moisture
absorbancy characteristic of cotton is an advantage which rayon or
synthetics generally lack. As research is highly concerned with
developing this missing quality in man-made fibres, the only factor
that will determine the degree of competition with ELS cotton in
future will he the price differential, In this respect the men-made
fibres'industry provides a big potential for cost reduction. At
present, ELS cotton in India is believed to face a slight threat from

synthetics in general,

(5¢) Income elasticity

From equation (4.3.31) table 4.13 above, India's imports of Sudan
ELS cotton showed an inverse relation with income (Y). Instead, the
index of cotton textile productions (x) was introduced into the
estimating equation, It had a regression coefficient with a positive
sign though statistically non-significant (equation 4.3.36 Appendix 4).
Moreover, in none of the fitted regression equations did the time

variable have a significant coefficient,

(1) ¥ = 0.8



The effects of the index of cotton textile production (x) and
the time variables, together with the following reasons, make it
difficult to accept the inverse relation between India's income and
her demand for Sudan ELS cotton which would mean that ELS cotton is
an inferior good:

(ij The demand for cotton cloth in India is income elastic. It is

(1)

well above unity. Without knowing the details and coverage of this
estimate one cén safely say that the income elasticity for fine cotton
textiles, made of ELS, will be much greater than the one established
for cotton textiles in general, As the demand for raw cotton is a
derived demand, the incoeme elasticity of the demand for raw ELS cotton
of Sudan in India would be less than that for fine cotton textile

(i.e. a direct and positive relationship is expected to exist between

Indiats demand for ELS cotton and her income).

(ii) Both aggregate income and per capita income figures were introduced
into the regressions and both have the same results of a negative
regression coefficient with Indian demand for Sudan ELS, In both

cases the small proportion of income spent on Sudan cotton and the

impact of the pattern of income distribution may not allow a significant
result accepted on a priori assumption of positive income elasticity.
This was confirmed when the index of cotton textile production was used
as an alternative to income. Though (x) did not yield a statistically
significant coefficient, it retained the expected sign indicating

that with increasing cotton textile output, more of Sudan TLS will be

required.

(1) Quoted in Singh's India's Exports, p. 95,
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(iii) The unsatisfactory conditions of the Indian cotton textile
industry during the period of siuvudy, in particular the performance
of her exports,

Cotton textiles in Indié is an important manulacturing sector

in the economy. It is a main source of foreign exchange. During the

last decade its contribution emounted to 10 - 13% of total export

(1)

receipts, '

In his study of India's exports, Singh argues that India failed
to increase her share in world trade of cotton textiles during 1950-
1960 despite the relative fall in the share of the major exporters,
(U.S. and UsKe) e The advantage of this was taken by Japan which
succeeded in raising her (volume) exports by 82,5% between 1948-50 and
1958-60, This is shown in table 4.16 helow though in relative shares
rather than absolute volume,

India's declining export trend of cotton textiles continued beyond
Singh's study period uvp to 1960, This is seen from the table below
for the added years 1961,2,3,

The reasons 1o which Singh sattributes the export decline are
summarized as follows!

(1) Modest expansion of the international cotton textile trade,

This slight increase Qas due to movement of texliles between

the net exporting countries of Western Europe (U.K., U°S.A.)

and Asian countries. It was a result of scme liberalisation
6f the textile trade and fewer restrictions on imports.

(2) Growth of competition from other indusirial fibre textiles

(see table 4.1 before)q

(1) 1Ibid. pe. 72.
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(3)

(4)
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More important is the impact of import substitution
policies followed in most of the net imporiing countries
(developing countries)a This group of countries thus
curtailed their imports from traditional sources by
processing some of their domestically produced cotton,

The special significance of this on India's exports is

due to her concentration on the coarse grey cotton cloth
which can be easily produced without the need for greatl
skill in the newly established cotton textile industries.
the foregoing were external causes, yet there are internal
factors to explain India'stextile exports position,

(a) Evidence suggests increasing costs of production thus
reducing India's competitiveness with other countries
especially Japan, This was attributed to higher raw
cotton prices, and higher wages in relation to levels of
productivity when compared with those of Japan,

(b) Slow modernization of the industry and use ofl automated
looms which produce according to the preference of consumers.
Quality and standards have not improved and concentration
on coarse and medium cloth with less up to date designs
gave Japan the advantage in the export market. The
Japanese textile industry is fully modernized and with
imporved quality products,

(c) Growth of home sales, Producers unable to increase
their exports due to the previously mentioned causes,
turned to the home market which could be satisfied with

the type of preoduction which found it difficult Yo cope
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with foreign demand and competition, The rising
domestic demand made the home market more profitable

for producers than looking for export outlets.

However, India ig a potential source of increasing demand for
raw cotton from foreign suppliers. She is a net importer of raw
cotton as the local production does not meet the requirements of the
textile industry. The expansion of domesstic cotton production is
limited by the competition between food and cash crops for land.

India's demand for ELS of Sudan depends upon a host of factors.
The increase of India cotton textile exports means overcoming the
internal difficulties in quality of cloth and cost aspect that make
the exports more competitive with others., Besides, trade barriers by
the developed coutries againsl cheap and competitive imports of
textile products should be removed. On the other hand, the concessional
arrangeﬁents via which India obtains U.S5.A. cotton is an unfavourable
condition for the growth of other ELS imports to India which are subject
to the stringent foreign exchange factor. Maybe better and thorcush
study of the Budanese and Indian economies will fa&our a bilateral

(1)

trade* ‘agreement that eases the payments problems and promotes

the imports of toth countries. At present the Sudan BLS position in
India ig determined by maintaining a competitive price especially with
Egypt's variety. Indeed India has been the second largest {raditional

importer of Sudan cotton and at present almost occupies the first
I P

place thoueh her relative share has been slightly on the decline (table £

(1) A previously concluded agreement resulted in a lop-sided a/c in
favour of Sudan which failed to import Indian goods to the level
of cotton exports (no reference is available at the time of writing,
The main reason is the development of the Sudan textile industry
which reduced considevrably Sudan's imports of India's textilses
(grey cloth),
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94.

ELASTICITY OF SUBSTITUTION FOR SUDAN COTTON: Relative quantity-orice
approach

Klasticity of substitution is defined in terms of market share
of a country's imports in a certain market. This measure is based on
changes in relative quantities of the competing imports as s result
of a change in their relative prices, It was therefore originally
used to test the working of price mechanism in the international market.

The reasons for applying this method to Sudan ELS cotton is the
reievance of the issues and conditions involved in this avpproach.
These are:

(1) Sudan ELS isAa homogeneous commodity with those sharing

its export markets. However, the homogeneity varies

within the broad category of cotton fibres,

N

(

) Both Sudan and Egypt ELS are closely homogéneous and
marketed in a rather oligopolistic condition (Sudan
and Bgypt export 80 - 85%).

(3) Difficulties facing export expansion, balance of peyments
difficulties and ensuing problems of trade policy and
currency devaluation,

(4) Finally testing the underiying hypothesgis and éomparing

the results with those of the direct demand function

approach discussed earlier,

Bstimates and Results

The elasticity of substitution (Es) is calculated for the Sudanese
BLS with the Egyptisn ELS and American short staple cotton in the
previously selected export markets of Sudan cotton. The results

are summarized in tables (4.17) and (4.18) below,
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In all the equations, the relative prices regression
coefficient is the elasticity of substitution (ES). First,
the elasticity of substitution with Egyptian cotton will be

discussed.

(2) ELS Sudan/Egypt:

The Egyptian is the keenest compditor with Sudan cotton,
Both bdong 1o ELS. However, this assumption ignores the
established name of the Bgyptian variety in the markets studied
and further assumes the perfect knéwledge and awareness of the
Sudanese ELS as a perfect substitute for the Egyptian,

From table (4.17),; out of the four markets studied, only
in Italy does the price variable retain the right (negative)
sign indicating substitutabilit;}0 In the othexfases, France
W. Germany and India,; the price coefficient haé a positive
gign which is not a prioE} expected.

However, of ali the estimates, the elasticity of substitution
is only significant in the case of Italy. Iﬁ is a very high
elasticity of substitution (~7.5), significant at the 5% level,
This means that any increasé in relative prices will be rapidly

(1)

against the share of Sudan in the Italian market.
The significance of the income variable in Italy's equation
indicates that with rising income the share of Sudan ELS cotton

relative to the quantity of Egyptian ELS will be increasing.

Most important, this result would imply that the income elasticity

(1) Morrissett, J. "Some Recent uses of Elasticity Substitution”
Econometrica 1953, p.54.
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of the two countries' ELS cotton in Italy is not equal and

the differential income effects are in favour of the Sudanese.
Moreover, the trend variable in eguation (4.4.10 Appendix A)
is significant and indicates that during the pezxiod df study
the relative quantity changes (%ﬁ)}ave been in favour of the
Sudanese at an annual ratebf inciease of 11%.

Francey W. Germany and India, on the other hand, have an

unexpected elasticity of substitution a priori. The relative

P POl debadatdis
O
rice () regression coefficient retains the wrong sign i.e.
P P
e
positive and is greater than zero. The a priori expected

result suggested by economic theory, is that the elasticity

of substitution, between the two competing goods should take
some value between (o and -oc), If the regression coefficient
of relative price i.e. elasticity of substitution, is equal

to zero, changes in market share will be directly proportional
to price ratio, When the latter is a positive value, changes
in relative price will result in a more than proportional
change in market shareo(l)

Comparing the results obtained hereaccording to the
relative gquantity-price approach with those of the direct and
single equation approach one would find the following: ohly
in Ttaly's case do the results of the two approaches agree as

expected a priori. They both refer to the fact that the

Sudanese and Egyptian ELS cotton are in relatively keen
competition., Both the elasticity of substitution and the cross
elasticity estimates are statistically significant, greater than

zero and a priori expected,

(1) 1Ivid., p. 54.
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In the French market, the failure to obtain a result
for the elasticity of substitution comparable with the Italian's,
js a comfirmation of the earlier result given by the direct demand
function -approach. According to the latter the price of the
Bgyptian cotton (Pe) did not turn up in any of Rence's demand
equations as a significant explanatory variabdble. Hence, no
significant price cross elasticity with Sudan cotton is found.
This means that prices are not a gtrong determinant of ELS
market share in France. The relative significance of the
trend variable in table (4.17) indicates that there may be some
other variables, concealed under it, which when specified would
account for the changes in the relative quantity (%ﬁ) and the
respective market shares of ELS. ©

The last two cases of W. Germany and India are more
interesting. While in both markets & significant esiimate was
obtained for the cross price elasticity of the Egyptian cotton
with the quéntity demanded of theSudanese, no such evidence
for keen competition was manifested by the elésticity of
substitution approach. fhe estimates of the elasticities of
substitution in both markets are not expected a priori i.e.
movement of relative quantities (gﬁ)Pis not in inverse relation
with movement in their price ratioe(gé) as suggested by hypothesis
of economic theory. However part ofethis controversy can be
explained as follows: the gquality of the data used may not
yield the type of result a priori expected for the elasticity
of substitutiop between Sudan and Egypt's ELS cotton. Relative

quantities and prices might not have moved in a way that would
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reflect substitutability and keerl competition. If this was
allowed éo ‘take place in a way and frequency sizable enough,
the underlying assumptions of the relative quantity-~price
approach would have been substantiated. That is to say,
evidence would have been obtained, through estimates of the
elasticity of substitution of the working of pricemschanism,

During the period of study, Sudan's economic relations
with W. Germany have been rapidly increasing. Loans and
participation of W. Germany's capiital found their way to the
Sudanese economy. Thefinfluence éf this can be easily identified
with most of Sudan's key projects undertasken during the period
of study (e,g. Rogieres Dam, bSugar factories, Managil Main
Canal etc.). This, together with a relative shortage of
Egyptian cotton, due to its disappearance from the western
markets and its redirection to the eastern bloc, is liable to
influence the resulting time series of the respective purchases
and prices of BLS cotton. |

Similar, but more explicit forces, provide an explanation
for India's case. Egypt, during the period of studyl953-1965;
has operated bilateral trade and payments agreements with Indiae.
The most significant one is that of 1953 which was readjusted
in 1956 to cope with the resulting situation of the Sues crisis
and the blockade of her sterling balances in U.K. Lccordingly,
the change in the bilateral agreement with India was %o the
effect that all payments were to be made in Indian rupees.
Meanwhile, a 70 million rupee credit was made available to

Egypt to finance, mainly, exports of long staple cotton and
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imports of tea and jute.(l) This would, undoubtedly, affect
the cuality of data used as it breaks the connection between

market conditions and transactions concluded.

(v) Sudan ELS/American cotton:

ELS cotton and American short staple are not very homogenenus
goods, However, they are both within the broad classification
of the single commodity: cotton. Generally in such situations
a low elasticity of substitution is expscted as the goods are
not in direct and strong competition.

At present, the elasticity of substitution has been
increasing with the development of textile machinery, the price
differential of the two qualities and the growing use of short
staples in blending with synthetic fibres.

In the four markets studied, in table (4.18) the elasticity
of substitution maintained the right expected sign of substitutabili
between both fibres and their share was affected by changes in
relative price (;é).

For U.K. andaw. Germany the elasticity of substitution is
gignificant at the lO% and 5% levels respectively. Any increase
in the relative price (Fﬁ) will act against the Sudanese share
in both markets. -

'"he important thing to notice is the =significant elasticity

of substitution between Sudan BELS and American cotton in W.

Germany. In the single demand equation (table 4.13) 6f vudan

(1) E.C. Africa document on African Countries Bilateral Agreement,
B/CN. 14/51C/24/Rev. p. 46 and Annex p.58.
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cotton in Germany,; the cross elasticity with the price of “the
American (Pa) indicated that there ig nocompetition between
the fibres. This discrepancy is not a real one, It is due
to the high multicolinearity between thetariables in the demand
equations referred to be fore (see page 82% American cotton
priée degenerates as an influential variable in the presence
cf more crucial explanatory variabies in the relations, Here,
there is no intercorrelation between income and American price,
as the latter is transformed as (ﬁﬁ), with no other important
variables in the relation. Henceathe full impact is detected,

However, the fact remains that the market share of Sudan
ELS in W, Germany depends upon its relative price (gﬁ) and
especially that it is favoured by the income elastic?tye The
latter is significant at 5% and indicates that the assumption
of equal income elaslicities for American and Sudan cotton is
not valid,.

The poor fit obtained for Trance and Italy indicates that
there is a 1ow'substitutability between Sudan ILLS and American

cotion. And the response of market shares to relative price

change will be very slow.

Elasticity of Substitution vs Cross Elasticity

This is a point often discussed when demand functlions are
derived for internationally traded commodi%ies,_such as cotton,

Crogs elasticity is defined as the partial derivation of
the quantity of the good in question with respect to the prices
of the other good (substitute or cémplementary) included in the

demand functicns,
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Elasticity of substitution on the other hand is defined in
terms of the change in the relative quantity demanded of two
goodsvas a result of a change in their relativeprices. The
measurement of this elasticity is taken as an indication of the
working of the price mechanism in international trade. Therefoxre
the definition of the concept is made in terms of market shares
resulting from the movement of the relative quantities in the
particular market as determined by their relative prices,

The concept originally was used in the theory of production
where substitution between two factors of production is determined
by their marginal prodﬁotivities.(l) If the two factors are (Xl)

and (XZ)’ the elasticity of substitution (ES) is as follows:

E = i(xl/x2) (JXZ/Axl) (1) which in terms of logarth. become
LTI )

= dlog (Xl/XZ)' (2)
dlog (&Xz/a{ Xl)

=
|

s

At the position of a competitive equilibriﬁm the ratioc of

marginal productivities is equal to the ratio of the respective

prices:
X P
Xy Py (3)
dXz P2

Substituting (3) in equation (2) we get by taking all in
logarth:
B, = dlog (X,/X,)
Zi5g (3.75,) )

(1) Morrissett, I. "Some recent uses of Elasticity of Substitution
A survey", Econometricza 1953, Vol. (21) p. 41-61.
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The same definitions can be derived when applied to demand
theory instead of the theory of production. By assuming (X1> and
(Xg) as two commodities, the elasticity of substitution is determined
by their marginal rate of substitution. In equilibrium the ratio of
marginal utilities is equal to the ratio of the respective prices.
For utility to remain constant, changes in either of the two commodities
must be offset by changes in consumption of the other,

The estimate of elasticity of substitution by the previous
definition has been attacked by many.critics who question the
practibility of the measure in framing itrade policies,

The first criticism is to the effect that the estimate (Es) is
based on the assumption that relative price is the only variable :
deternmining the relation, This is a restrictive condition and can
only be acceptable if the change in the relative quantity demanded
(market shere) with respect to other goods' prices and income is
equal te zero, That is to say, if both-(Xl) and (Xz) have egual
income elasticity as well as equal cross elasticities with respect
to other goods,

Secondly the estimate (ES) is criticised as not being a pure
. measure of substitution elasticity caused only by demand factors.
Other influences of supply factors are incorporated in it. This
criticism suggested the use of a simultaneous equation approach as
first attempted by Morgan and Correlete(l)though without significant

improvement on whal has been obtained by the single equation approach

(1) Morgan & Correlett "The influence of Price in International Trade:
A Study in Method" J.R.S.S. 1951 (Al1l4) Part III, p. 307,



of demand function. In fact prices of export commodities are lsrgely
determined by domestic factors {supply) and interplay of world
conditions, As the importing country has no influence in affecting
the price the estimate (Es) will be due to pure demand elasticityo(l)
Stern and Zupnick(E)make their critique on the ground that the
elasticity of substitution is of doubtful significance from economic
theory point of view {vs, the statistically based criticisms mentioned
above). They maintain that the snag concerns the price differential
which determines the movement of the market to a new equilibrium
position with new sharing ratio of the traded commodities. They
extend this criticism to both homogeneous traded goods as well as
heterogeneous ones. For the latter the case is obvious as there is
no one represengative price that can be reliably quoted. While the
condition of homogeneltly is necessary it is not a sufficient one,
The reason, in their view, is the difficulty in specifying and dating
the initial disturbance and the consequent market adjustment so as to
evaluate the difference between true and computed elasticity,

The concept and measurement(s)of the elasticity of substitution
attracts é lot of concern in international trade, It is believed

that it is of practical relevance to trade policy and the ensuing

issues of devaluation and balance of payments problems, Therefore,

(1) Prais, J, "Econometric research in International Trade: A
Review", Kyklos 1962, (Vol., 15),

(2) Stern and Zupnick "The Theory and Measurement of Elasticity of
Substitution in International Trade" Kyklos Vol. 15, 1962,
p. 561 and p. 589 respectively,

(3) Tinbergen, Chang, Polak Review of Kconomic and Statistics,
1946, 1948, 1950 respectively. More recent ones are given in
Prais and Stern studies referred to earlier,
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the coverage of the many studies made, ranged from the whole packet
of exports to individual homogeneous commodities selected for their
importance in the international trade of the country in question.
However, the meaningfulness of the estimate (ES) based on the
relative quantity-price ratic of thé internationally traded commodities
depends very much on the nature and adequacy of data and the
characteristics of commodities and their markets. The nature of the
merket (perfectly competitive, monopolistic or oligopolistic) determines
to a large extent the magnitude and direction of the price movement
and the degree of independence in choosing the price.
Because of guch statistical and theoreticasl doubts surrounding
the elasticity of substitution estimate based on %he relative quantity-
price ratio, the cross elasticity is generally preferred. The cross
elasticity is obuained from explicitly included prices of other goods
in the conventional single demand function., It indicates (%) magnitude
of change in the quantity demanded as a result of a given change in
the price of the suhstitute; The cross elasticity coefficient is
"really the definiiion of elasticity of substitution in disguise and
thus pertains te relative quantity change, not an absolute rise in

(1)

one and absolute decline in the othexr", If the cross price elasticity

is zero it means that the price elasticities are equal to each other
and both are equal to elasticitj of subsgtitution,

The cross elasticity is certainly more revealing than the single
estimate of elasticity of substitution discussed before, The latter
is seen as a composite estimate conceazling all the fectars influencing the
~relation and not explicitly specified and introduced in the estimating

equation.,

(1) Preeg, E.G. "A Comment", Kyklos, 1963, Vol. (16) p. 668,
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(vi) Price elasticity vs. Price flexibility:

It is the relation between the price and the.quantity demand ed
when price ig taken as the dependent variable, It is the reciprocal
of price elasticity.

The need to consider this contrast between price elasticity and
price flexibility as an aspect of demand anslysis is to seek an answer
to the question: which to take as the dependent variable: price or
quantity?

Generally in a market situation the quantity demanded is taken
as the dependent variable on the assumption that all the variables
on the right hand side of the equation including the price of the
comnodity are predetermined; i.e., only guasntity is subject to variation.
These are oonsidéred the independent variables which would explain
the variation in the quantity demanded. In this case the relation
between gquantity and price is defined as the price elasticity.

In agricultural economics the quantity supplied to the market is
largely determined once the coperation of sowing is accomplished, The
quantity of outpuf is henceforward subject to weather conditions and the
amount of productivity of the inputs already committed. That is to
say, the supply is inelastic and independent of the price of the
current period.

Price in such conditions will be subject to variations, depending
on the size of the crop realized at harvest time and the gquantity
available to ;he market, The relatién bethen price and quantity

is then known as the price flexibility.
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The relation between price elasticiiy and price flexibility is
largely determined by the relation between cross elasticity with other
goods and the good in question. It is only when cross elasticities
with other goods‘are equal to zero that price flexibility of a commodity
equals the reciprocal of its direct price elasticity.

While price flexibility is the reciprocal of the price elasticity,
the opposite is not necessarily the same. The reciprocal of price
flexibility, depending on the cross effects with other commodities,
is absolutely less than the true price elasticity. Therefore it is
always preferable to derive each separately rather than to infer them
from cne single estimaten<1)

Depending on which is required; nature of demand schedule (price-
guantity) or intensity of demand (quantity-price), the estimate caa be
made, Sucn a diétinotion is by no means mutually exclusive as
economists and policy makers are always concerned with both the nature
and shift of the product demand curve,

The relevance of discuésing price flexibility vis, price elasticity
to the Sudan cotton trade in quesfion is determined by her position in
the world trade of extra-long staple cotton. Sudan is not the leading
producer that sets the price of ELS cotton in fthe market, Thus an
eatimate of price flexihility does not matter or help in policy
decisions as do estimates of price elasticities of demand, On the

other hand, Egypl is the largest producer of Sudan's variety of ELS

cotton (50%+). The size of her crop and its supply in the market

(1) Houck, J.P, "The relationship of direct price flexibility to
direct price elasticity", J.JF.E, 1965, Vol. 47 (1), p. 790.
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together with interplay of world conditions dominates the course of
price in any current year, Sudan can not ignore Bgypt's price
when pricing her cotton crop., This is a reasonable hypothesis
which will be tested when price formation of Sudan ELS cotton

is enalysed in Chapter VI later.

However, an important fact to remember is that since the mid-50's
the phenomena of increasing stocks of cotton does not leave much
room for the influence of inelasticity of supply discussed earlier.
Stocks definitely increase the elasticity of supply which can

*accommodate a rise in demand. For all this the importance of the
price elasticity estimate (intensity and shift of demand) needs no

emphasis and is more suggestive.

P ourv et e

(1) Cotton as an apparel fibre has been declining in relation to
total consumption of textile fibres, though in absolute terms it has
been incressing, Most of the decline in cottonfs share is taken by
man-made fibres. From empirical demand functions for consumption of
all types of cotton; attempted by the resent study in the selected
marketls (U;K., France, W. Germany, Italy and India), an inelastic
deﬁand to price was obtained. For the first three markets of Western

BEurope, the level of income, index of textile production and competition
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from synthetics together with cotton price explained most of the
variation in cotton consumption, The declining trend (negative and
significant time variable) and the negative income effects point to
the fact that, in these countries, cotton is no longer a non~inferior
industrial raw material, With rising income less and less will be
demanded and consumed,

In the remaining countries, Italy and India, the situation is
different. The income effects or index of textile production are still
iﬁ favour of cotton consumption,

On the whole, the factors at work influencing the consumption
of cotton are: changing preferences, growth of competition from
industrial fibres, the structural difficulties of the textile industry
in UK. and France and the resulting changing location of the cotton
textile industries to the cheap labour regions coupled with the

ensuing problems of trade liberalization in the world export markets,

(2) The world deﬁand for ELS cotlon has é priceAelasticity of about
(- 0:8373). It is an inelastic demand, though much less inelastic
ihan that for all types of cotton in the individual markets studied.
When the relative price of ELS cotton to short staple (;gié) is used;
e cross elasticity greater than unity is obtained (= 1.1?.

World ELS cotton demand has a positive elagticity with indices of
textile and manufacturing production, though less than one.

Most -important is the significence of the results (both elasticities
of price and level of activity) in the case of the traditional world
markets of Western Europe. The latter is arbitrary defined for purpose
of analysis as World excluding communist countries. It is the
relative price (ﬁglé) rgther than the absclute p?ice of ELS in Western

a
Europe that considerably influences the level of ELS demand.,
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Less evidence is obtained for keen competition between ELS and

consumption of man-made fibres on the World level,

(3) Sudan has heen trying hard, during the period of the present stvdy,
195%-1965, to redirect her cotton trade and increase her merket share.
This has been tried at very competitive prices and sometimes by
bilateral agreements. Among other reasons, this is mainly the outcome
of * Sudan's gecgraphic concentration of her cotton in the U.K. market,
which with the dwindling of the Lancashire textile industry, became
more noticeable,

The empirical analysis of Sudan ELS cotton demand suggests the
following: apart from the previously major traditional market (U.K.),
thé price elasticity of the demand for Sudan ELS cotton is relatively
high, It is considerably so in Italy, W. Germany, to a lesser ecxfent
in India and France. Their magnitudes are: (« 13.5), (= 6.85), {~ 5.7,

and (« 3.0) respectively.

(4) These price elasticities, together with the significent and
relatively high estimates obtained for cross price elasticities with
the price of Bgypt's ELS cotton (except in the French market), irdicate
that there is a high degree of substitutability and keen competiiion

between the ELS export shares of both Sudan and Egypt.

(5) When attempting the estimates of the elasticity of substitution,
between ELS of Sudan and the competing cotton of Eaypt (ELS) and
America (short staple), according to the relative quantity-price

approach in the markets studied; the results were less significant and
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in full agreement with those obtained by the direct single equation
mentioned in (4) above. It was only in the case of Italy that both
the results of the direct cross elasticity and the elasticity of
substitution tallied to the effect of a relatively high degree of
competition and substitutability between Sudan and Egypt ELS cotton.
Tendencies for substitutability were found between Sudan ELS and
American cotton but again this was strongly manifested in W. Germany

and to a lesser degree in the U,K. market.

(6) In all the individual markets of Western Europe, the study traced
a significsnt competition between Sudan ELS and men-made fibres,
This was of a marked significance in U.K. and W. Germany and relatively

less in France and Italy,



Chapter Five

Supply and Production of FLS Cotton

Yaving examined the demand for BELS cotton ip the previous
chapter, il seems appropriate to study the supply side which is
no less important in influencing price snd incowmes of colbton,

The study of supply deals with two basic relationships:

(a) Supply response i.e. a behaviourisiic relationship showing

how producers react to economic indicators and relative prices.

(b; Production function, a technical relationship of how resources

at hand are combined and used in the activity in question,

However both supply and production funciions are interrelated as
the nature of the supply function rests on the nature of the production
functiono(l) In other words the supply function depends on the
factor~cost-price ratio and the production function constraints, It
becomes therefore essential to study both relationships if a complete
account of the supply side of the cotton industry is required,

This chapler is divided into three sections covering: data
used, supply response relation and production function of ¥LS cotton,

respectively.

I Data Sources and Limitations

The empirical analysis of supply side is based on time series
data for the period 1945/46 to 1963/64. 1In what follows, the variables
related to the study of cotton supply are described together with
their sources. Some of‘the data was collected from sources
available in U,K., vhile the rest was compiled by fhe writer on his

visit to Sudan in the autumn of 1966,

(l) Heady aﬁa Dilloﬁ,:Agricultural Production FPunctions, 1961, p.!




Cotton output (Y, Yl,Yll)

This is the dependent variable in production analysis, The
three quoted variable (Y,Yl and Yll) stand for LS oottdn output
in the Gezira scheme, all Sudan JLS cotton sector and the private
estates respectively. Output is measured in physical units of (000's;
tons of total uvnginned BLS cotton every crop year. (The series
related to these variables were quoted in the Agricultural
Statistical Bulletin of the Ministry of Agriculture, Sudan 1963/64
and 1964),

Cotton price (P)

Cotton price is an annual average expressed in U.d. cents

per pound of lint cottonlat Liverpool cotton exchange. 'Whe
series is derived from two sources:

(i) from 1945 to 1950, cotton price guotations were taken
from Internal Statistical reports (Department of
Statistics, Sudan). Griginally these quotations
were reported for the Bgyptian variety 'Karnak',

It was taken as a proxy for the Sudanese variety
*Sakel’, Asg these prices were expressed in pence 1b;4
they were converted into U.S. cents according to exchange
rates prevailing and reported in the U,N, monthly
bulletin of Statistics 1947/48. Jse of the official
exchange rate is not without shoricomings. Ydeally
a purchasing power parity exchange rate would have been
appropriate yet this would involve more theoretical
problems,

(ii) Be{ween 1950/51 and 1963/64 cotton prices were.quoted
from the International Cotton advisory Committee

Bulletin [T.C.A,C.).
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The price series vhus constructed was deflated by the wholesale
price index of all goods (1Y53% = 100)., as the price series will be
used in the gtudy of supply response the inclusion of export laxes
in some of the price observations quoted at Liverpool would
intluence the estimate attempted to detect the response of the
growers of cotton to the price they receive,

Tenants profit share (i)

This is an explanatory variable used in the present study to
trace ont the tenants! response to economic incentive., The
variable is suggested by the institutional organization of cotton
where the price influence is believed to be negligible on the
tenants. They are not in direct contact with market price in a way
that would allow them to adjust their inputs, areas, crops. They
can only change the effort they put into cotton. The varisble
therefore represents the share of profit aceruing to them from
cotton production. It is only attempted in the Gezira scheme
where data is more readily available then in the other divisions
of the ELS cotton sector, The tenants! profit share (R) is
derived from Gezira DBoard annual statements of éccountso The
series is deflated by the wholesale price index of food, drink
and tobacce as there is no cost of living index pertaining to the
tenantst locality.

Acreage (A’AlsAll)
- Thig is the area under irrigated ELS cotton each crop year,

{
it is measured in (OOO'S) feddan.\l) Such treatment, unfortuwnately,

ignores the differences in soil fertility and all the other technical

e

(1) feddan = 1.038 acres.



properties of land under cotton cauvsed by the vast areas under
cotlon and {reated as homogeneous. The series are quoted for
Gezira (A), all Sudan (Al) and private estates (All) as given
in the Bulletin of Agricultural Statistics, mentioned earlier.

Cotton stocks (S)

The choice of this variable was made on the grounds that
changes in stocks are believed to be a disincentive to cotton
output if they exceed a certain level, The significance of this
vas reflected in the Sudan Gezira Board(l)ﬂct of 1960 which
excluded cotton stocks exceeding 10% of total crop value in the
acccunts of current year for which the divisible proceeds are
worked out,

This gtudy deals with the extra long staple cotton produced
on irrigated areas. The stock figures should in principal be related
to this variety of cotton. But as no details of stocks were
available, the figures quoted stand for all cotton stocks in the
country as on 1lst august of each year (series obtained in ocoo's
bales from 1.C.A.C, Bulletins),

Another element of overestimation is introduced by taking the
stock figures as on lst August, Yihile this is the end of the
international marketing season, it represents the middle period
of Sudan’s, However,; it is believed that the influence of
the stocks variable would be imparted anyway as 1lst August is
a sowing time for the new season, The willingness of the growers
to attend their new plantings would be affected if any undesirable

marketing prospects were foreseen,

(1) Sudan Gezira Board, Statenent of Accounts, Noo. (21), p. 30,
Barakat, Sudan. :



Fertilizers (quFl,F)

The variable representing fertilizer input was taken in
different alfernative forms in search of an appropriaie measurement
and according to the nature of available data. This
procedure was as follows:

(1) 7"otal supply of fertilizers in the country Fg), i.e.
total annual imports of fertilizers as reported in
gudan Foreign Trade statistical reports 1945 until
196%,/64, is one variable., This assumes that cotton

. production absorbs all the quantity imported of tertilizers
and no stocks are considered from year to year.

(ii) To avoid the technical dirficulties that arise from
adding all the fertilizer components together and
dealing with it as a homogeneous variable of egual
nutritional content, it was thought better to take the
deflated values of the annual quantity imported (Fl)
as a proxy. 'The deflator is the wholesale price
index for all goods, 1953 = 100,

(iii) ‘Yhe third fertilizex variable (F) pertains to the Gezir;
‘scheme alone. 1t ds the actuval expense incurred ever&
year in fertilizers and their application to the cotton
crop, ‘the series is defliated by the wholesale price
index for all goods, 1955 = 100, They were quoted from
tezira statements of annual accounts during the period
1950/51. - 1963/64, “hey were not availsble for an
earlier date than that, No figures were available for
actual quantity consumed, the fact which suggested the

alternative of taking actual expenditure,



Certainly, the use of the monetary‘values of the variables
is not without shortcomings in a technical relation like the
prodvction function. Yet the simplification is accepted in the
light of data availability from which a maximum but meaningful
resuli should be extracted. The cruecial assumption howevar
is that the monetary values approximate the physical units

(1)

consumad,
t
Ig, 1

'Tﬁ% symbéls stand respectively for votal supply of insccticides,
total deflated value of the quantity in supply each year and, f{inally,
deflated actual expenditure on ingecticides and spraying in the
Gezirs scheme 1950-51 - l965/64° In all other respects what was discusse
for fertilizers applies hexe,
Weather (wt Wi g ";" S)

The impact of weather conditions on sgricultursl production in
general, and in Sudan in pariiculer, is very significant.
Therefore any serious attempt to explain the variation in output
should take into acbount the influence of this variable,

The construction of such an environmental variable depends upon:

(1) Knowledge of the technical impsct of weather componemts

(dc.e. rain, temperature etc.) on the crop under study,

ag revealed by agronomic reaearoho(z) .
(2) The availability of such detailed compouents, so as to

select the most relevant ones,
There have been, however, different approaches to the problem
(3)

of a weather variable, In this study the weaiher effect is

(1) lave, L.B., Technological change; Tis concepfion and measurement,

1966, p. 139,

(3) Cury, B, A production model for wheal and fesd grains in Frarce,
1966, chap. .1I, p. 23-54,
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represented by rainfall, which is taken to account for all the
other weather components which are not technically known or for
which pertaining data series are not availableo
The rainfall variable, however, took the form(l)of three
variables attempted in the analysis as follows:
(i) total annual average rainfall (Wt) in m.m,
(ii) total ammual average rainfall with one year lag (Wt_l) in m,
‘\iii) total average presowing (July-fugust) rainfall (ws) in m,m,
The variables are arithmetic aversges of all the meteorological
gtations within the Blue Nile Province where most of the long staple
irrigated cotton in Sudan is produced (including the Gezira scheme).
Rainfall figures are taken from Intexrnal statistical
reports, Dept. of dlatistics, Suvdan,
Labour (Lstp)
Right from the beginning it was reslized that if the labour
input variable were to be included in the analysis, one would
be forced to make some arbitrary assumptions. The variable
here attenpted is for the Gezira scheme cotton production rather
than for all Sudan cotton estimates. The reasdn is the
relative availability of some sort of crude series of this
varisble in the case of Gezira,
The variable is constructed with its two components:

family labour (Lf) and hired (picking) labour (LP)D

(a;  Picking labour (Lp):

The Gezira scheme's annual statements of accounts show
every crop year the number of cotton pickers employed. at the

time of writing the series was complete except for 1962 and 1963.

\1) Crovwther, ©» "A review of Experimental Work in Gezira', p. 493,
Agriculture in the Sudan, by wothill ied.), 1948, .




These two years were extrapolated from the available series on

the assumption that the number of pickers varies every crop

year with the volume of cotton output. Numbher of cottion

pickers = L (cotton output, Y).

¥itting the trend of the available series 1945, 46-1961/62,

the folloving result was obtained;

I(p) = - 89.5 + 0,687 y

(b) Family labour (L

(18.7; (0.129) >
R® = 0.618

N

The estimate of this variable ig made on the following

assumptions and information:

(2)

(2)

(3)

The number of tenants is reported annually in Gezira
records of Accounts.

In a recent(l)study of lsbour in Gezira it has been
reported that the family size, i.e. average number
of persons per household, is 8.5. Out of these
8.5 persons, only 2.52 individuals are actually
supplied to cotton tenancy work, i.e. 27.2%.
Tgnoring the difference in family sizeé among the
tenant population, the number of persons actually
engaged in tenancy work \2.32) is multiplied by the
number of the registered tenancies (i.e. no, of

tenants),  The total thus obtained is taken to

‘represent the number of persons supplied to cotton

tenancy work every crop year, YFor 1962/6% and
1963/64 the number of tenants was not available and had

to be extrapolated as follows:

(1) Hamid, noh. 2he Agricultural Labour and the Gezira Scheme,
1964/65, p. 98~108, Sudan Gezira Board, Sudan,




Mo, of tenancies = f [acreage under cotton)
T = - 11837 + 0.175 A
(649) (0.003)
R = 0,995

The procedures followed to estimate family labour (Lf) extend
the results of the family size, which is reported for the Gezira
main scheme, to the new extension to the scheme (Managil area).
Moreover, the same number of persons (2.32) reported for Gézira
as the part of family labour supplied to cotton holdings
operations in 1964/65 is used for the whole period of study
1945/46 - 1965/64¢ﬂ1) This can be observed from the calculations
of the number of family persons each crop year provided to cotton
work, i.e. when multiplying the number of tenancies by 2.3%32 individuals
supplied by each tenant's family.

Up to now two series have been congtructed for the labour
input variable in the Gezira cotton scheme: the number of cotton
pickers (Lp) and the number of persons supplied from family
labour to cotton tenénoy work (Lf), The next step is to
transform both (Lp) and (Lf) info a standard measure, i.e.
conversion to man/day or man/hrs. equivalent, To do this we
made use of the resulis of a sample survey(z)investigating 20
tenants in the Gezira scheme regarding the labour requirements
for the different cotton agricultural operations, i.e. from

pre-sowing activities until the crop is picked and handed to the

board for marketing,

(1) The survey whose results gave a family size of 8,5 persons
covered the period 195859 until 1960, 61 and therefore the
results do not belong to 1964, 65 -~ the issue date of the
report.

(2) Ahmed, T.H. Economics of Agriculture in Sudan Gszira scheme,
unpublished #.Sc,. thesls, Aberdeen University, 1964,
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Using the means of the series in the sample it was
found that:
(i) Labour input required for the agricultural operations
is 357 man, hrs/per feddan.

(i1) TLabour input required for picking operations is 375
man/hrs/per feddan. Before using these estimates it
should be pointed out that they are open to question as:
(a) 'he reliability of the information collected by the

sample depends upon the memories of the tenants who
do not keep records.
(b) In the present circumstances of the Gezira scheme
\the sample was conducted in Cctober 1963), the |
:dis—satisfaction of the tenants and their
persistent disputes to raise their share might
have induced the tenants to over-estimate the
labour requirements on which their profit share
of cotiton proceeds is based.
\¢) The size of the sample (20, is relatively small
compared with the tenant population in the Gezira
scheme (30,000},
As the sample was taken in 196%, the man, 'hrs/per feddan
(557 + 375 = 752) were multiplied by total acreage under cotton
in that year. The resulting figure is supposed to be total
labour requirements for the cotlton crop in 1963. The total
figure was broken down into requireménts for agricultural
operations and reguirements for piéking according to the

ratio 357 : 375 or 49% to H1%.



On the assumption that the picking season lasts for 60 days(l)
and both family labour and picking \hired) labour work together
during this season, a figure of 11.5 man/hrs was arrived at as
a8 working day.kg)

To arrive at the working day for the labour input going into
the agricultural operations of the cotton crop in the Gezira (supposed
to be mostly family 1abour), the following alternatives and assumptions
were attempted:

(i) A& working day of 4.2 man/hrs was derived on the basis

of a working year of 300 days.
(ii) A working day of 3.9 man,hrs on the basis of a normal
275 days' working year.

Both estimates and assumptions of the working year were made
with respect to 1963 data on all labour reguirements for the
cotton crop in the Gezira scheme as given by the sample referred
to earlier,

On the assumption thalt the agricultural operations, i.e.
from pre-sowing, sowing, irrigation (waterings) to cleaning axre
undertaken by family labour and no hired labour except that ftor
picking, the labour input in the Gezira scheme came out
as follows:

(2) 690 man,hrs per year per feddan for picking labour

(b) (i) 1533 man, hrs per year per feddan for family labour

(200 days working year)
or ii) 1424 man, hrs per year per feddan for family labour

(275 days working year,.

(1) Hamid, A.A. Labour in Gezira scheme, 1964,65, Sudan uezira Board.
No. of man, hrs put into
picking operations 1963 crop
No. ‘of pickers (nired - fam-
ily labour provided for
tenancy work)

(2) Hours per day during picking season =
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From the outset, these figures seem to be unsatisfactory
estimates. For these figures to represent any labour input going
into cotton production in {¢ezira, the estimates for family and
picking labouwr should not differ widely from each other ag is
given by these estinates. the sample showed before that 51%
and 49% are the proportions of the labour input, i.e. picking
labour and agricultural operations requirements respectivelyo
Moreover when compared with labour input in other countries
they show a wide disparity, They turned out to be very high when
compared with those of Colin Clark whé endeavoured to produce a
general estimate of labour input in cotton production in Africaq{l)
This is opposite to whal is expected in context of the Gezira
scheme conditions. It is believed that Gezira is favoured with
an organization that facilitates the use of machinery in some
of the agricultural operations,
The estimates even seem higher than those reported for cotton
production in Egypt. Egyptian estimates stand as'41 nan/days
+ 87 child,/days per teddan per year. No man, hrs equivalent is giveno(z)
The overestimation of labour input in Qezira can not, therefore,
be ruled out, this is particularly so with regard to the family
labour (Lf) component. It is due either to the assumptions about the
length of the working year, or thé constant application of the
small sample result of 1965 over the whole period of study
1945/46 - 1965/64.,
In view of the discrepancy observed between the labour estimates and
those with which it is compared, we shall assume the most likely acceptab

explanation: +the estimate of family labour (Lf) in the Gezira scheme

(1) Clark, €, Bconomics of Bubsistence Agriculture, 1964, Chap, V, -
p. 69-95 (table XVII, p. 81.

(2) Issawi, U, Rgypt in Revolution - Economic .nalysis, 1963,
P. 1410




does not represent the actual input going iﬁto cotton production
over the period under study according to precise demand requirements,
Rather, 1t is an estimate of the available labour supply from which
cotton operations draw a constant proportion on top of that

provided by hired (picking) labour. t is a capacity concept which
may or may not necessarily mean that all the available supply

of family labour is effectively utilized,

Because of the doubts surrounding the above estimates of labour
input, another alternative was attempted for picking (hired; labour
(Lp)° This takes the number of pickers employed every season as
the actual input representing this component of labour in
cotton production in the Gezira scheme, Taking the number of
pickers is more plausible and relatively more accurate than the
arbitrarily defined man/hrs estimate, Picking labour in
Gezira is employed on a piece bagis and not on the numher of
hours worked per day.

Management (M)

The management is a quélitative factor which could not be
guantified easily and with the same degree of reliability as other
variables, DBecause of the significant emphasis on this variable
by the institutional organization of the Gezira cotton scheme,
it was felt necessary to attempt to include it in the analysis
of cotlton production, Its measurement is therefore bound to
involve some arbitrariness and assumptions while the result
would be subject to reservations. Ambiguity has always been there

becavse of the fact that the management is a quality variableo\l)

N

(1) Heady and Dillon, Agricultural Production Functions, 1961, p.
224-225, See also Grilichey, L. "Specification bias in
Producticn Function’, J.r.B., vol. {39), p. 12, and
Nerlcve, M., Bstimation and ldentification of Cobb-Douglas
Production Functions, 1965, p. 91.
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In our analysis the management variable in Gezira was
represented by the annuval expenditure incurred during the crop
year against the management item (1950/51 - 1963/64) quoted from
Gezira ennual statements of Accounts,

As the management is made up of salaries, wages and
rémuneration as well as the expenses that facilitate the
management task (vehicles, offices) it was deflated by the wholesale
price index for all goods, 1953 = 100,

Size of cotton tenancy (Z)

This is another institutional varisble. It is introduced
to detect the influence of changing the size of the cotton holding
on cotton production in the Gezira scheme, In other words it
measures the scale of operations,

The variable representing (Z) is derived by dividing the
area under cotton each crop year by the number of tenants
registered in Gezirats scheme recordso‘l) Originally the cotion
tenancies were planned to be of a standard size of 10 feddans.
But with the growth of the tenant population and the increasing ‘
demand for (employment) tenancies, smaller sizes emerged by
subdivision of some standard tenancies. This was a result of
the slow expansion of the schemg‘s area at the early stages
of the scheme and until the recent area expansions, Agricultural
activities and the land are indeed the main sources of employmeni
in a developing country like Sudan,

When the new area expansion to the Gezira sgcheme was
launched in 1958 (Managil extensiqn), the standard size of the
cotton tenancy was reduced to 5 feddans. It was believed that
reduction of the size was favourable to cotton production apart from

the employment aspect,. The test is directed towards investigating

(1) 'Theoretically no one tenant is allowed more than one tenancy
according to the first principles of the schemes,



this relationship.

Price Deflator

At the end of this part it is worth while mentioning that
two price indexes were used as deflators, The wholesale price
index of food, drink and tobacco was used for deflating the
tenants: profit share (R). 1n all other cases the all goods
wholesale price index was used, The preference given to the
latter is due to the fact that it is weighted by cotton
priceso(l)

For both price indices the base year is 1953%, It
represents normal clrcumstances throughout the pericd of our
study 1945/46 - 1963764, The beginning of the period would be
influenced by the immediate effects of World VWar II, while any
time during the 50!'s prior to 1953 would reflect the impact
of the Korean boom.

Price indices are quqted from the internal trade reporis,
Department of Statistics, Sudan,

1T, B8 Cotton Supply Function

(a)  Introduction: the concept of the supply function causes -

some ambiguitygz} Conventionally, it is defined as the relation

between quantities offered for sale and their respective prices

at a given time while other things are held constant,

(1) The Ten Year Plan for Economic and Social Vevelopment,
1961, 62-70/71, shartoum, Sudan, p. 25.

\2) Cochrane, W., ‘Conceptualizing the supply relation in
Agriculture, Jo.ioles; 1955, Vol 37). See also Halvarson,
Hey "The response of milk production to price", J F.H.,
1958, Vol.(40),




In production economics, the supply response means more
than that, It representis the relation between output and price
changes under varying conditions. In other words it ig the
response of output to price changes when other things are not
kept constant, The relalion so conceived is dynamic, irreversible
and influenced by changes in price, costs,; use of inputs etc,

isgentially the supply response is a behaviouristic
relationship measuring the producers' reaction (shifts in supply
curve) to factors that are beyond their control. However,
when the relation is specified, a trend variable is introduced
to account for the omitted variables and the dynamic element
involved. Otherwise, when price is the only explanatory
variable in the relation,; the whole effect would be attributed to
it and the relation would be inadequately specified.

The question now is which price does influence producers!
decisions and their output plans?

Economic theory dées not provide what could be congidered an
adequate theory of behaviour undex uncertain conditions, The
answer to the gquestion becomes, therefore, subjectAto
empirical choice where some element of value judgement can not be
ruled out. However the nature of agricultural production suggests
the starting point.

Though 2ll supply decisions take time to be implemented,
it is a dominant characteristic in agricultural production. Here
adjustment to market prices takes place with a time lag. Begides,
agricultural activity is subject to random effects of weather
conditions and relative resource fixity, All these features
provided a good deal of justification to the Cobweb thzory in
attempiing to explain, generally, how markets of agricultural

commodities behave when they are out of equilibrium,
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The accumilated literature on supply studies\l)can be

grouped under expectational models which relate expectations to

cbservable variables, In principle all of them are lag models

and the distinction among them is only in theory. The

differences, however, are in the lag assumed in each so as

to represent the institutional and technological factors of

\
the particular caseo(zl

The different types concealed under expectational models

can be sub-divided as follows:

(1) Ixtrapolative: The familiar example of this is the

previously mentioned Cobweb model,
According to this model past experience
determines the expected value of the
variable, Pagst experience is represented
by a single lagged variable (i.e. of the
previous period t-1), to which all the
welght is given while other past
experiences are considered non-influential
and of zero weight, The most crucial
assumption in this model is the competitive
nature of the market and the absence of
other factors that make the attainment of
equilibrium between demand and supply

less instantaneous (e.g. stocks, weather

conditions),

{1)

(2)

M, Nerlove, Dynamics of supply, 1958. Also, Gardner, T.

and Keith Cowling: "Analytical Models for Estimating

Supply relations in Agricultural Sector: A Survey and
Critique*, Journal of Agricultural _conomics, 1962/63, Vol.\15).

Krishna, k., "Farm Supply Hesponse in india-Pakistaa",
Economic Journal, 1963, p. 479.




(2)  Adjustment or adaptive: Unlike extrapolative models,

adjustment models tend to incorporate more
periods of past experience that may have some
influence on determining the expecied value

of the variables., Thus all previous experiences
are a continuous flow by which the extrapolated
expected variable is weighted,

According to adjustment models, expectations
are revised periodically as "in each year
farmers revise the price they expect to
prevall ian the coming year in proportion

to the error they made in predicting price this

(1)

Expressed mathematically the adjustment model takes the form:

period",

* * *
Py - Py =P (B - Py y)

Vhere (?t) is the expected price and (Ptnl) is the actual
price last year and Q?) is the coefficient of adjﬁstment which
reflects each time the efficiency of the forecast made earlier,
(0 « pg 1).

It is this adjustment coefficient 05) that ensures the
element of continuity of the past values of the price variable,
So these past values are a function of thé coefficient () and
according to the weights assigned to them by QB), the expected
value of the price variable will emerge as a geometrically
weighted average of past price values, Yhis is shown
mathematically as follows:

Py =B g v Q- (1), g e

(ﬁ3declines and tends to zero when moving backward in

time .

(1) DNerlove, M, "Estimates of Supply Elasticities of Selected
Agricultural Commodities', J.F.B., 1956, p. 496,
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This formulation of the adjustment model is a development
of certainty equivalent where each uncertain variable {non~
observable) is replaced by one or more variables the value of
which if expected with certainty would lead to the same solutionoil)

(3) Rational expectations model developed by Muth assumes that

the firm would behave as if i? had made predictions of future

events on the basis of rational predictions of economic theoryo(z)
Previous researchers have used these models in their

studies according to the suitability of each to the case in

questiono(a) These studies range from ones covering a single

product to others for the aggregate supply function in agriculture,

(b) Sudan ELS cotton supply response

With the brief introduction made above we shall proceed
to examine the supply function of Budan cotton, This would
involve choosing the appropriate model and obtaining the empirical
estinates of the relation,

Contrary to our experiences in a free market economy whexre
producers, in response to price changes, can alter their
production or resource allocation, cotton growers {tenants) in

Sudant's irrigated #LS cotton sector are in no position to do so.

(1) VNerlove, M., and Bachman, K.L., "the analysis of changes in
agricultural supply: problems and approaches"y J.F.n.,

1960, p. 540-545.

(2) oOury, B., A Production Model for Wheat and ¥eedgraing in France,
1966, p. 21, :

(3) Stern, R., "Responsiveness of kgyptian Cotton Producers",

' Kyklos, 1959, Also Sternm, R, "Primary rroducers Response’,
nom, btats,, 1962, "Determinants of Cocoa Supply in Vest
Africal, african Primary rroducts, Stewsart-& Ord (ed.), 1965,
“Malaysian xubber Production', Southern EBconomic Journal,
1964/65, Nerlove, Ms; "Estimates of oupply Rlasticities of
Selected agricultural Commodities™, J F.E,, 1956, Halvarson, He,
"The response of milk production to price’, J.¥.E., 1958,
Grillichey, #., "mstimates of n~ggregate U.5. ¥Farm Supply
Function”, J,F.E.,, 1960; Krishna, r, “"Farm Supply Hesponse",
Beonomic Journal, 1963, Gardener, 1. "The farm price and
supply of milk”, Journal of sagricultural Fconomics, 1962/63,
Jones, G.T,, "The response of supply of agricultural
products in U.K.", The Farm Economist, Volo.(9) and (10),
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As discussed in chapter 117, the management in both Gezira

and private pump schemes fixes the rotation, areas under crops
and all the other inputs going into cotton production with

the exception of the labour inputo(l) Of all the resources
engaged in cotton production, the tenants in éuch circumstances
can vary only their effoxrt.

Because of this institutional constraint, the hypothesis
underlying the supply response will be modified and set to tést
as follows:

(i) management response to price i.e. reaction of planned

output to price changes.
(ii) Peasants (tenants) response to price which would
detegct the impact of economic incentive i.e. increasing

cotten yields through putting more labour effort,

\i) Mansgement response: Acreage - price relationship

This relationship applies to both public \Gez;ra) énd
private cotton schemes, “he management in these schemes decides
on the planned output either through expanding the ares under
cotton or adjusting the use of other inputs, It needs %o be
emphasised that both Gezira and private schemes are under the
control of the government, Private schemes' licences are
issued with the condition that maximum cotton areas should not
be exceeded. While the licencee can decrease or withhold the
acreage under cotton, he is in no position to do the reverse
in the upward direction following a rising expectation,

However; on the whole the cotton acreage expansion or

contraction is expected to-be in accordance with cotton price trend,

(1) It can be fairly said that even labour input to an extent
is determined by the management wvhose field inspectors insist
that cotton agricultural operations be carried out to the
required standards, This ig particularly so in Gezira schene,



The management response would therefore explain the dinvestors!
behaviour(l)in the Sudan cotton industry,

The acreage under cotion is taken as a proxy to the #olume
of plaaned output. This is the dependent variable to be
explained by the cotton price variable. Xdeally, the dependent
variable should be the volume of output produced in the crop
years covering the period of analysis, But because of the
random effects of weather the relalion between actual and planned
output is obscured. In Sudan cotton output is strongly
influenced by the weather variable (rainfall) despite the
introduction of artificial irrigation, The variability of cotton
output would therefore make the estimated supply response,measured
from actual output,different from the planmned level approximated
by the acrcage variable,

In order that the estimated elasticiﬁy of acreage should be
equal to the elasticity of planned output it should be assumed that
inputs other than land vary at leagt in proportion to acreage and
returns to scale are not diminishing»(z) This assumption does
not sound unreasonable in context of the institutional set-up of
Sudan cotton, symbolized by its main Gezira scheme, One of its

basic characteristics is the high level of standardization

dominating the production process and use of inputs.

(1) i.e, variation of fixed factors of production over time which
is the main concern underlying investment theory,

(2) Krishna, R., "Farm Supply Response in India-Pakistan®,
Beonomic Journal, 196%, p. 479,




For the independent wvariables, only the price of cottorn
can be identified. 'There are no substitutes for cotton wvhose
prices can be included. The weather variable (rainfall)
is of doubtful significance as an explanatory variable as acreage
expansion is primarily decided by the availability of artificial
irrigation. Veather influence might be taken into account in
initial feasibility studies preceding acreage expansion,
Finally, prices of‘other inputs influencing costs, though
important, are not available to be included in the estimates.
The ugual trend variable - catch all - is introduced to
account for the omiltted variableé°

In choosing the estimating model which would depict
the supply relation discussed above, distributed lag models
would lend themselves readily as the management response is
approximated to the investors behaviour, These models are
useful where producers or consumers take time to adjusﬁ to
changing conditions, The time element is believed £o be of
marked significance in Sudan cotton supply response.

Beclamation of land, arranging for the necessary finance (domestic
or foreign), rate of canal construction and irrigation and
engineering works are constraints which delay the response of
supply and makes it spread over time,

With this in mind and the non-sgignificant resulis obtained
from preliminary estimates, the Nerlove adjustment(l)model
discussed before was chosen, The estimating equation of this
model ig as follows:-

A = afi+ bfie, o+ (L -f)A, 5 + CED + u

where:

(1) For an elaborate discussion see Gardner, T., "The farm
price and Supply of Milk", Journal of Agricultural
Economics, 1962/63, p. 59-65, also Nerlove and Addison,
"Statistical BEstimates of long run elasticities of supply
and demand", Jo¥.E., 1958, Volo(40),
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At = Acresge under cotton in year (t)

A, 4 = hereage under cotton in year (t - 1)

Pt»l » price of cotton in year (% - 1)

T = time trend

ﬁ = coefficient of adjustment which shows how much

adjustment is made between desired and actual output

u = error term

a, b and ¢ are constants,

Hovever, distributed lag models are characterised by
arbitrariness in specifying the length of the lag involved.
There is no prior way of knowing the time path of the reaction
and how nmany time units to allow in the combutationoil) As
long as decision takes time, it is the constituents of this
decision process which determine the length and form of
the lag involved. It remains therefore to be settled~
empirically subject to trial and error (testing possiﬁilities
as hypothesis)., Yet the guidelines are economié logic and
statistical tests,

Results:

Using different price formulations with alternative lags
we obtained the following results, summarized in the table
“below, The estimating equation was taken in légarithms of
the variables and separate estimates were aftempted foxr

Gezira scheme (public) and private pump schemes,

(1) 71vid, p. 59. See also Ferber and Verdoora, Research
Methods in Feonomics and Business, 1962, p. 343-348,
Oury, Bo, A production model for wheat and feedgraing in
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fwo distinet results are given for CGezira schems and
private estate acreage - price response, For Gezira the
evidence suggesta a very inelastic acreage response, as
expected, in the shoxt runo(l) Thig is given by the
regression coefficient of price which is statistically
significant only in two equations (equations 5.2.11 and 5¢2,13)0
I{ means that the price variable has very negligible effects
in the shorf run,

The long run elasticity, on the other hand, is fairly high
the more we increase the length of the lag, Moreover by
asgigning more weightls to recent years and including the
effects of more specified but distant years the result
becomes more significant, The long run acreage elasticity
is determined by the coefficient of adjustment (§). On the
vhole the size of (ﬁ) is small in compariéon with results
obtained by previous researcherS(B)in other countrieé;
studying similar cash crops with the noticable difference in the
institutional set-up of the present study.

The relatively low coefficient of adjustment (£) in

Gezirs cotton acreage response means that the adjustment between
‘ 8 P

actual and desirable equilibrium values is slow and takes time,

(1)  Short run supply elasticity is obtained directly from the
regression coefficient of the price variable when the
estimating equation is expressed in logarithms,

(2) ILong run elasticity, on the other hand, is computed from

game equation by dividing the price regression coefficient
by one minus the coefficient of lagged acreage.

{3) Punjab - Kkaj Krishna £ Sho%%éiﬁigig%hg un
Cotton (&) (1922 - 1941) 0.44 0.72 1,62
Cotton (D, (1922 - 1943, 0,55 0.59 1,08
India - Venkataraman

Jute (1911 - 1938) 0.64 0.46 0.73
U.5.A, Nerlove

Cotton {1909 -~ 1932) 0.51 0.34 0,67

Source: Table 11, of R, kKrishna's Article, "farm supply
responge in Indis-Pakigtan', nconomic Journsl,
196%, p. 485,
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The result however confirms Nerloveis conviclion of the ugefulness
of distributed lag models in estimates of supply response in
situations where supply may be considered as perfeclly inelastic
iﬁ both the short and long runokl) This effect is believed to
be inherent in Sudan Gezira scheme because of institutional
rigidity besides the other constraint on expanding the acreage
under cotton,

However, the estimates may not be meaningful for practical
policy projections due to the irrveversible nature of the screage
supply response especially in s period of declining prices.

Yet, the result is a useful indicator of the potential
responsiveness to.price changes that seems to exist in Buden
irrigated TLS cotton, approximsted by the Gezira scheme under
consideration,

Estimates of acreage - price response for private estates,
on the other hand, shoved quite distincily the inappropriateness
of distributed lag in explaining its behaviour, In all the
estimates, except the onec in table (5.1) above, with different
price formulations, no significant result was obtained for
price and it was not therefore significantly different from zero.
Moreover, price regression coefficients retained the wrong
(negative) unexpected sign., The lagged acreage variable
accounted for all the variation and possgibly its high inter-
porrelation with the trend varisble influenced the significance

of the results,

\1) Nerlove, M, and addison, ¥W., "Stats, mstimates of long run
elasticities of Supply and Demand", J,F.B., 1958, p. 850,



‘ Both results obtained by distributed lag model and non-
digtyibuted lag model‘l)suggest a negative supply response for
private estates, Private estates have to maintain the same acreage
under cotton with no possibility of increasing it beyond the
authori%ed limit as prices take an upward trend. Some acresge
is beliéved to be kept under cotton when the price of cotton is-

on the decline due to absence of other alternative crops and

relative fixity of the resources engaged,

(ii) Tenants response: yield - price relationship

This is the complementqry part Lo the management response
discussed above, Both tenants and managers response would
approximate the behaviour of cotton supply in response to price
changes,

Tenants' response aims at detecting the behaviour of the
peasants who, with varying their effort in response to price, are
believed to influence the cotton supply (planned output). Effort
of tenants includes labour provided from the tenants families
and those whom they hire,

ﬁlasticity of output is the sum of the planted acreage and

planned yield per acre. It is only when the elasticity of yield
with respect to price is equal to zero that the planned output
elasticity is equal to the planted ascrcage elasticity. in Sudan,
cotton yields are subject to strong variations, a fact which makes

both output and acreage elasticities different more often than equal,

(1) An example of these non-disiributed lag models is shown by the
following result

' = 2
Log i1 v 5,265 - 2.2506 Tog PL 4 0.11656 —hes S
vhere: (0.2014) (0.v221;

! : 4 .
A" is acreage undér cotton in private estates

1. . R
P” ig 3 yeors moving average of cotton price.
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Model and variables

The relation to be explained would be the yield per feddan?(l)
while the price variable, weather (rainfall), cotton stocks and a
trend variable will be the explanatory variable as follows:

@ =F@, v, 8, 1, )
u is an error term,

The institutional rigidity of coiton would eliminate the
rationale behind distributed lag ﬁodels from being applied to the
yield price fesponse as the tenants are in no position to
reallocate resources over time, All that is expected is that
part of lthe response to price should be manifested through
variation in yield (%)0 The price variable mogt likely to
influence tenantst! effort would be last year's price (Ptul)°
Hovever attempts with various forms of price variable including
current price were made with no improvement on the resultis
obtained and given below:

Gezira scheme 1945-136%

- ~ Y - o * i
(5.2515) log (3) = 8.1075 ~ 1,2284 log P, , - 0.4478 log 5, -

(0.5928) ' (o.1542) ¢
% 0.00458%
1.7602 log thl - 00,2275 log Ws -8
(0.4691;) (0.5239) (0.00727)

= 0.,80 g5 = 2.709
82

*  llegression coetficient significant at 5% level,
2
5 indicate no evidence of autocorrelation at 5%-
s

(1) feddan = 1,038 acres,
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Private estates 1945-1963

lL *
(5.2,16) Log (~www 22248 - 0.0486 log Py g = 04343 log S +
A (0.3815) (0.1702)
%ooozazt
(0,00803)
B o= 0056 o5 = 2,506
2
¥ Regression coeflicient significant atsj% level,
2
= indicate no evidence of autocorrelation at 5%.
S

The coefficients of the price variable in both estimates is
significant at 5% and with the unexpected negative sign, The
result tends to indicate that tenanté have negative supply
response to price changes. But could one conclude from this
that cotton growers (tenants) in Sudan's cottonlsector represent
a case of a backward sloping curve of effort i.e. inverse
relations between output and price?

To answer such a question we turned to test the relationship
between cotton yields and tenants' incomes accruing to them fronm
the crop they grow, In 6ur present case, the tenants gross profit
share \R) of cotton proceeds would represent this income variable.
The series is available only for the Gezira scheme for which
the estimate iz attempted hereafter, Needless to repesat
tenants'! profit share (R) is what acerues to them after deducting
the cost items of the joint collective accounto(l)

The price of cotiton is replaced by tenants’ profit sharve per
feddan (%) and the estimating equation of the relation becomes as
follows:

(%) = jTK%), Wy, S,T,u) u is an error ternm.

(1) Joint collective acccunt includes all incurred costs, except
labour input whether family or hired, in cotton productiion
during the crop year,



(1)

Fitting this equation we obtained the following result:

Gezira tenants response 1945-196%

(5.2,18) log () = ~ 2.8367 + 0.3252 log (%—) + 0.8421 log W,
(0,0579) (0.3215)
5 of?
1,967

The result is quite significant. The regression coefficients
of Dboth (%) and (Wt) are significant at 5% and their signs are
logically as expected, The equation explains a considerable part
of the variation in yields (72%) and has no autocorrelation among the
residuals as Cig) indicates no evidence at the 5% probability level.

_ This statistioal gignificance of the overall result, together
with that of the income variable (%D suggest that the assertion of
Gezira tenants having é backward sloping curve of effort is not
supported by the empirical evidence obtained, Tenants are more
likely than not to respond to economic incentives i.e. varying their
effort put into cotton production in response to the reward (income
share) they derive from it. The tenants profit share (R) is, in a way,
an approximate measure of the intensity of the labour effort of the
tenents and whom they hire.

That tenants in Gezira cotton scheme prefer ieisure with higher
income is not substantiated by the result obtained above. This conclu=—
sion could be accepted if due regard is given to some considerations:
firstly, the homogeneity implied in the scheme and tenant population
may not be realistic. There are undoubtedly marked differences of soil
fertility, climatic conditions and other location factors favouring
cotton production over the scheme's area (over 2 million acres). Tenants
are subject to different enterprising abilities and resources. Secondly,
one should look into the degree of participation of both family and

hired labour in the effort put into cotton production.

(1) Stocks variable (S) end trend turned out to be insignificant and
were therefore dropped from the equation above.



Cotton is a labour intensive activity and the income elasticity
of demand for higed labour is expected 1o be high with respect

to leisure in cotton irrigated areas. In such a situation hired
Jabour is not considered as a meang of production but rather as

a means of sparing oneself some of the drudgery of farm work

or maintaining or increasing the opportunities for engaging

in sccial activitiesokl)

Finally, it is difficult to reconcile the results oblained
between yield (%) and price, on one hand, and yield and
tenants? profit share per feddan on ihe other hand,

Farm income is determined by both levels of output and price
of the product, facnad with declining prices, farmers are
norrally expected to iﬁoreasé their output to maintain the earlier
level of income in case they decide not to shif't resources to other
uses, In context of the Gezira institution where areas under
cotton are fixed end wifh no alternative crops, the logical
consequence in face of falling prices is to increase yields
per wnit of land,

The plausibility of this explanation is not, howsver, in
accordance with the actual facts in Gezira. During the period
of analysis cotton yield on the average.failed to register any
significant increase (see table (1) Appendix B for rate of growth),
But, on the other hand, it should not be forgotten that yilelds in
Gezira are under strong influence of the rainfall variable as
shovn in the previously discussed estimates, The rainfall
variables (Wt, wthl,ws) turned out to be significant explanatory
vaxriable accounting for cotton yield variationu‘ This would,
vndoubtedly, obscure the estimatea relation as thz effort the
tenants put into their cotton creop may not result in the total

output they actually plan.

(1) wilde, J., Experiences with Agricultural Develcooment in
Tropical Africa, L.Beilewe, VOL. LI, 1967, p. 56-59,
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Taking into accouat the limitations of the approach and data

analysed, the i1ollowing is a recapitulation of the main results that

emanated from the study of the supply response of Sudan BLS

cotton sector:

(1)

\2)

In context of the institutional conditions of
the cotton gector, the division of supply response
into management response (acreage ~ price
relationship) and tenants response \yield -
price or income share relationship) proved

to be a useful approximation to study of the
cotton supply relation,

Using Nerlove's distributed lag adjustment
model, the results obltained for the Gezira
scheme (i.e. public sector cotton), demonstrated
c¢learly the rigidity imposed on cotlion supply
response by the institutional organizatlion

and other conatraints,

Por Gezira, the results suggest a very
inelastic supply in the short run while in the
long run the elasticity increascs the more the
length of the lag assumed in the computation
is increased. In all the alternatives attempted,
the estimates of both elasticities indicate a

positive supply response,



(4)

Tt e

Private estates, on the other hand, seem to have
a negative supply response to price. Yhe results
are given by distributed and non-distributed lag
models attempied,
Tenants in both Uezira and private estates have
possibly a negative supply response as this is
suggested hy the results of the yield - price
relationship. DMeanwhile tenants in the UGezirs
scheme tend to have a positive response to the
revard they get from the effort they put into
cotton production. Thig conclusion is based
on the significant relation obtained between
cottonkyield and the income accruing to tenants
(profit share); from cotton production in
Gexlira.
Increasing cotton stocks seem to have a depressing
effect on cotton yields in both Gezira and

private estates,



IIT Production functiond ELS cotton

(a) Introduction

This section deals with the production function of ELS cotton.
By describing the relation between cotton ocutput and the inputs put
into it, the production function should provide more.insight into the
supply side of Sudan coitton sector, partly studied in the previous
section,

The concept of the production function is a technical one,
Its objective is to estimate the effects of each of the factors
contributing to production as it exists in practice. Because of its
technical nature (inﬁut/output) the production function is independent
of markel price gnd costs and tends to be valid under different
circumstanceso(l)

Production functions have been increasingly used as a tool of
analysis in production theory which represents a central issue in the

theory of growth and development. To an extent the difference
between growth models is essentially a difference getween the production
function assumed in each model,(z)

Most empirical studies have been based on time series, (vs, cross
section data), as the production function so derived evaluates past
performance and helps to detect any possible disequilibrium in the
resources used, Against this we have linear programming production
models. They are short run models where some resources are fixed

and the entrepreneur is given the choice of what he ought to & from

the alternative solutions encompassed by the model.(E)

(1) KXhien, L. Introduction to Economefrics, 1962, p. 84,

{(2) Kindelverger, C. Bconomic Development, 1965, chap., III1, p. 40-60.
ilsc Diwan, R. Short DMNotes on a Short Course in Applicd Economzirig
1964, uvnpublished notes, Department of Sociel and Hconomic Hesearci,
University of Glasgow,

(3) Walter, A.A. "Production and cost functions: An econometric survey"
Econometrica, 1963, p. 13-14,
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(b) Estimates and Results of Suden cotton

In the present study we shall use the Cobb-Douglas functicn
derived by the least square method and single equation approach
(vso a system of simultanecus equations comprising the production
function relation as one of the several relations describing the
economic phenomenon under ingquiry).

The choice of Cobb-Douglas is becaunse of its simplicity in
interpretations and comparison with previous researches where it has
been widely used. Admittedly, the choice of the functional form is a
practical question as to whether the chosen form fits the data better
or noto(l) However, it becomes more important if the parameters
derived therefrom are to be used for income distributiono(z)

Because of data availability and the particular significance of
the Gezira scheme the analysis undertaken hereafter will be divided

as follows:

1945/46 - 1963/64

(1) Estimates for aggregate production function of ELS cotton (all Sudar
(2) Estimates for Gezira scheme ELS cotton production function,

1950/51 - 196%/64

(1) Estimate of Gezira scheme ELS cotton production function
(2) Sources of variation in Gezira scheme ELS cotton yields.

By first constructing and inspecting the simple correlation
matrix of the variables thought to be logically underlying cqtton
production, a high aegree of intercorrelation was found(tables

2, 3, 4 and 5 of Appendix (B)).

(1) Preliminary experimentation with both simple linear equation and
Cobb-Douglas (linear in logarth) gave quite similar results,

(2) Griliches, Z. "The Sources of Measured productivity growth in
U.S. Agriculture", J.P.E., 1963 (August),



Though the presence of such a phenomenon,multicolinesrity is
not ruled out among economic magnitudes in general, yet it is; in
particular, a manifestation of the institutionsl organization of
cotton in Sudan. According to its characteristics, most of the
factors of production are believed to move together hecause of the
reiative degree of standardization involved (e.g. an extenzion of
area under colton means more tenancies, employment of labour, use of
fertilizers, insecticide and most probabyy a corresponding increase
in the management factor), A1l these magnitudes, on the other hend,
will be moving with time. This is usually the major difficulty
with non- experimental observed data.

The importence of this to our analysis would undoubtedly be in
the influence it exerts on the choice and number of the explanagory
variables included the estimating equations, as will be shown Jater.

(i) Aspgregate Production function of ELS cotton in Sudan 1945-1963

The following is the best.estimate obtained of the alternative
regression equations attempted: .§;
(5.3.2.) log Y'= - 2.4915 + 0.8405 log A'+ 1.0146 log W, %-@ %‘1‘57"

(0.1731) (0.4994)

Of all the variables included in the estimate (Acreage (A}, total
supply of fertilizers and insecticides (Fq) and (Iq), rainfall (wt)
and trend variable), only (Al) énd (Wt).turned out to be the varisbles
significantly explaining 62% of the variation in total cotbton production
(Yl). Both (Al) andz(wt) have regression coefficients significant
at 5% level, while G§§) indicates no autocorrelation among the

residuals at 5% level,
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The insignificance of the fertilizers and insecticides variables
may be due to inaccurate measurement or intercorrelation, Both
varisbles were attempted in their quantities (Fq and Iq) as well as
the respective values of the total quantitiesg in supply every crop
year[KFl) and (Ilj]o

The normal procedure in dealing with intercorrelation is to drop
one of the intercorrelated terms in the equation or combine them

(1)

together into one variable. Obviously the acreage variable (Al),
which is believed tq&e the explanatory variable with which fertilizers
and insecticides variables are intercorrelated cannot be dropped from
the estimating equations without violating the loéic of the cotton
production process in question. Land in agricultural production
gives the very special bioclogical characteristic to the activity.
Taking both fertilizers and insecticides in their quantities per
unit of land (%)q and Q%)q, did not improve the result obtained by
equation (5.3.2.) above (Seé Appendix (B) equations 5.3%.3 and 5.3.4),
The significance of the acreage (Al) and rainfall (Wt) variables
as the explanatory variables of the relation means that: Rainfall is
of marked significance on cotton production in Sudan. The influence
of the acreage (Al) is overestimated in the relation as it is believed
to conceal under it the effects of some of the intercorrelated variables
dropped from these estimating equation ox of those that were difficult
to measure (e.g. irrigation). Land under cotion ié a direct function
of irrigation. The influence of this irrigation and its ancillary
works, involving capital costs would largely affect cotton production

but are difficult to measure in more detail for the purpose of this stud;

(1) Clark, C. and others, Business and Bconomic Forecasting, 1965,
Po 260
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The land regression coefficient in the cquations appears, therefore,
as a composite variable of the influence of land input and these
variables,

Output elasticities and returns 1o scale:

Elasticity of outpul is the percentage change in output resulting
from a one per cent change ih one factor, others held constant, Returns
to scale on the other hand,.is_the % change in output resulting {rom
a one per cent simultaneous change ﬁn all the factors,

Accordingly, elasticities of FLS cotton output (Yl) with respect
to the factors in the estimating equation would be 0,8405 and 1.0146 fox
laﬁa and rainfall respectively. In the same way as individual
elasticities,returns to scale may be affected by the omitted variables,
In particular statements on returns to scale can be made only with
respect to economic variables which are subject to appropriate changes
in their uses.(l) In the ELS cotton prcduction function investigated,
only the land variable-(Al) can be identified for the estimate of
returns to scale as rainfall (wt) is beyond contro}.

The resulting estimete will therefore be equal to 0.8405, It
indicates that the ELS cotton industry in Sudan is operating undoerx
diminishing returns to scale as 0,8405 is less than one. This
conclusion is reinforced by another piece of evidence: in terms.of
growth rates, ELS cotton output (Yl) increased at ag annual comnound
rate of 7% against 7.65% for the acreage (Al) under ELS cotton for
the same period of study 1945/46-1963%/64.,

Output growth rate is the sum of the products of its elasticitics
and the expenewn+tial growth rates of the explanatory variables
(2)

contributing to it. Accordirg to equations (5.%.2) above, (Al)

(1) Heady and Dillon, Agricultural Froduclion Function, 1962, p. 232-234.

(2) Minhas, B.S, "Messurement of Agricultural Growth", Indian
Journal of Agricultursel Feonomics, 1966, (Conference issue,,
p. 180,

?. \ -




is the only controlable variable to which one can apply the method

of calculating the output growth rate, i.e.

product of output
elasticities and
+{their respective
growth rates of
other factors

the product of output

elesticity with respect

to land and growth rate
of land

rate of growth of output =
Je r = 0,8405 X 7.65 = 6.4

which yields a difference of 0.6 between the actual growth rate (7%)
and the one imputed by this method (6.4).

However, the dominance of diminishing returﬂs to scale in the
Suden ELS cotion sector, as empirically suggested, could not be
conclusively accepted before adequately specifying the other explanatory
variables of cotton production besides the land factor (Al) or
examining the quality of the areas brought under cotton during the
period of study. To do this, we shall congider the biggest component
of the cotton sector, the Gezira scheme, in the following part.

(44) The Production function of ELS cotton and yield variation in
Gezira scheme:

The analytical significance of the aggregéte production funection is
limited. This is because the problems underlying aggregation male
the generalization of the devived results, based on the homogeneity
assumption, less applicable, The following part is, therefore, devoted
to the Gezira scheme which is believed to be relatively homogeneous
compared to the whole ELS cotton sector considered before, But it
must be emphasised that the single unit Gezira scheme, surely, is
considered only fairly homogeneous for the purposes of the analysis
attempted and implies no more than that, Gezira is a scheme covering
nearly more than 2 million acres which makes it,undoubtedly, subject
to different regional patterns of soil, climatic conditions and tenants

population,
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The analysis undertaken followed these steps:
(a) Examining the production function in Gezira for the period
1945/46-196%/64 and the sub-period 1950/51=196%/64.
(b) Examining the yield varistion by taking the yield C%) as the
dependent variable instead of total output (Y) for the same data
but only for the sub-period between 1950/51 and 1963/64o
This division between total production (Y) and yields (%’ as
well os between the whole period and sub-period of study is justified
by the followings
(1) To checlk whether the factors explaining output variation will
also be responsible for yield variation (productivity aspect)
(ii) Division of the period is due to the nature snd availability of
the date in a way that allows continuily, meaningful results and
comparability.

(iii) 1950/51 is the year when the Gezira scheme wag nationalized and
o nev maneging board took over from the privste company. The
board is rumning the scheme at present on the pattern evolved
auring the private company's concession period (1925m1950).'

(iv) Any criticism made on ELS cotton production is automaticall&
thought of in context of the Gezira scheme, a fact that makes

an approisal of its performance eappropriate.

The medel used; included the variables usuwally relevant to
similér conditions of cotton production to which Suden is no exception.
This includes technological variables; land (A)l’ fertilizers, (F),
insecticides (I) and labour L, environmental variables;(rainfall W
th, Ws) end institutional variables;(management M, and size of cotton
holding %),

The following results summarized in table (5.3.2) represent the

estimates selected for the production functions and yield investigated:
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The resulits in the above table show a high and marked correlation
between the explanstory variables and the dependent variables in the
equations.,  Though the degree of explanation(l)(given by ﬁz) differs
over the two periods yet it reflects the rationale of dividing the
period of study.

However, high intercorrelation beltween the explanatory variables
gpecified to explain the yelations together with the basic constraint
put on the present study by the small sample size, limited the
inclugion of more variables than thosé given in table (5.3.2).

Taking into consideration the way explanatory variables are
measured and the computational procedures adopted, the variables
appearing in the selected equatiops (table 503.2) as well as those
omitted and the problems of their foirmulation will be discussed hereafter
This should enable us to assess the influence of each on both output
and cotton yields in Gezire scheme.

Land (4)

From the results in table (5.3.2) the acreage variable emerged aa
8 significant expleanatory va°iéble in both periods of study. The
result obtained for 1945/46-1963/64 raises some questions about the
pignificance of land input to cotton output when compared with the
estimate of the sub-period 1950/51-1963/64.

The result deoes not; as it stands, mean that the contribution
of land, judged by its regression coefficient (output elasticity as
the equation is in logarithm), is greater in the whole periocd than

in the sub-period., On the contrary the result shows that the

(1) This would be 65% and 84% for total output while 81% for yield
equation,



estimate of lend input is overestimated for the Gezira éotton
produption 1945/46 - 1965/64, iﬁ the same way as in the aggregate
production function for all Sudsn ELS cotton discussed beforéo In
both cases the land coefficient conceals the influence of land and
that of the terms correlated with land but dropped from the estimating
equation. The evidence supporting this argument is given by equations
5.3.8 and 5.3.14 table 8 of Appendix‘(B)o

In examining these equations one would notice the following:
The coefficient of land (A) is nearly the same (0.6) when the same
set of variables are introduced into the estimating equation of both
periodss The difference between the degree of explanation given by
these two equatiéns (as reflected by their g2 66% and 58% respectively),
is bridged vhen the relation is better specified, This better
specification is given by equations nos. 5.3%.9 and 5.%.15, table 8,
Appendix (B), for both periqu where the rginfall varisble is
introduced as the preﬁidus year's total rainfall (thl) end rainfall
of the six weeks before sowing every year, (ws), Here the same
set of variables is used to account for cotton oufput variation .
The result obtained is a similar regression coefficient for land
(O.?? in both periods vhile the degree of explanation is almost the
same (ﬁz = 65% and 61% respectively).

Howéver, vhen better specifications of the relations explaining
cotton output was made possible with the availability of more data
in the sub-period, =n approximete coefficient for the land inputs’
influvence was obtained. It amounts to (0.3) which compared to
the estimate given for 1945/46 - 1963/64 (0.6), would superficially

look different. The inclusior of the insecticides variable (%)



is believed to account for the indirect effects of the rainfall
variable which together with (Wt) improves the fit on that
obtained by equation no. 5.3.15, table 8, Appendix (B).

This explanation given for the coefficient of the land varisble
does not,; however,; rule oul the possibility that the contribution
of this input is generally less in the sub-period than ite counterpsri
for the whole period 1945/46 - 1963/64. It is given &s & possibility
as the evidence could not be cbtained directly from estimating the
respective parameters of land in both periods. This cannot be done
without having move detailed data that would enable betiter specification
for cotton output relations in the whole period 1945-1964.

The low contribution of land input in Gezira cotton production
during the sub~period is suggestéd by the following: For the whole
period, cotiton output increased at an annual compound rate of 4.4%
against a statistically non-significant from zero growth rate for
the sub-period, while acreage under colton increased at a rate of 5.5%
against 7.7% respectively. It is during the sub-period that the
biggest extension to the Gezira scheme was launched. This is the
Managil FExtension which nearly doubled the original area of the
Gezire scheme,

The failure to achieve a significant increzse in cotton éutput
comensurate with the acreage increase during 1950/51 - 1963/64
could probabiy be attributed to the following: Land input might
have been increased beyond what could be considered as the "best

proportion'" of factors used in cotton industryo(l) Such a situation

(1) Boulding, K. Beonomic Anslysis, Vol. I, (student ed.) 1966,
Chapter 25,
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vould gilve rise to diminishing returns ag a consequence of falling
marginal productivity of land.  According to the instituitional
organization of cotton production in Gezirva, inputs are believed

to be increased in fixed proportions which mey create and favour
conditions of constant returns to scale, Bub during the sub-period
it seems that the implied principle of fixed proportionate changss
in factors of production was less adhered to. The result has,
therefore, been a negligible increase in output(l)despite the wvast
incresse in acreage as revealed by their imputed growth rates
referred to above.

The other factor to which the decreasing contribution of the land
input could be attributed is the fact that the expanded acreage in
the sub-period (Managil) is of gless fertile soil i.e. & marginal
land to cotton areas of Gezira main. The evidence to this effect
is given by considering the yields of cotiton in both parts between

1958/59 ) and 1965/66 as follows:

(1) This insignificant role of acreage is suggested by the yield (%5
equation in table (5.3.2) above. Compared to the eguation
of total output for the same period 1950-6%, the degree of
explanations of yield variation, size and significance of
regression coefficients is nearly the same,

(2) 1958/59 ig the date when Managil area’began to come under cotton
cultivation,



Table (5.%.3)

Cotton Yields variation in Gezira
Main and Menagil Extension

1958/59 = 1965/66

Gezira Scheme

Season ’

Main Managil.
1958/59 4.704" 4,671
1959 4,574 30434
1960 2,716 2,908
1961 6,611 5.383
1962 4,340 36396
1963 1.845 2.746
1964 5723 5.375
1965/66 2,860 3,387
Ayerage 3.921 3,662

3
“Yields are in Kantar per feddan (Kantar

Sources

(feddan

1

141.5 kg. of
unginned ELS cotton)
1.038 acre of land)

i

8.G.B, statement of areas and yields of cotton
1956/57 « 1965/66, Barakat.

Though the average yield per unit of land is not the appropriate

measure of the productivity of land, yet the result of actual yields

comparison should serve as a rough indicator, assuming that differences

in climatic conditions and tenants adaptability to cotton production

are taken into account, in both paris of the scheme.

The conclusion however is thatt

the evidence suggests that the

contribution of land input in Gezira cotton scheme is relatively

Jower in the sub-period than in the whole period of study. The net
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effect of land input can belter be derived if the influence of the
factor_concealed under the estimate of land and dropped from the
estimating equation are detected. The need for such adequate
specificotion of the relation is illustrated by comparing the estimates
discussed before for Sudan ELS cotton aggregate production function
and that of Gezira for the whole period and the sub-period of study.

If the Gezira scheme is to be considered as a fairly represenbative
unit for irrigated cotton production in Sudan, the results obtained for
it can be compared, where possible, with those previously made for-
the similar variety of cotton grown in Egypte(l)

In both Sudan's and Egyptian studies, land emerged as & significant
variable contfibuting to cotton produvction, Using the Cobb-Douglas
production function, Shayal's study, covering the period of 1915«

1953 with the war years 1940~1945 omitted and introducing only land

and pef feddan fertilizer wvariables, ceame ouf with an output elasticity
of 0,776 for land. The second study of Khier EL Din covering the
years 1913=]960 and with land, labour and total fertilizers, gave an
elasticity of coﬁton output with respect to land Sf 0.7215, Couparing
these two resulté with that of Sudan 0.3286 during the sub-period
1950/51 - 1965/64, the contribution of land input in coticon production
in Sudan isemaller than that in Egypt. Taking into consideration

the data limitation and the sample size thg conclusion is not
surprising as the land under cotton in Egypt has been subject to
intensive use because of the relatively inelastic supply of land.
Greater output elasticity is expected for land under such intensive

(2)

uge conditions,

(1) Shayal, S.E.M. An Feonometric Study of Price Formation and Demand
for Egyptian Cotlon, unpublished Ph.D., Oxford University, 1960.
Also, Khiew El Din, He, The Cotton Production Function in U.A.R.,
196%, Institute of National Planning, Cairo memo no. 370

(2) Heedy and Dillen, Agriculturasl Production FPunctions, 1962, p. 631
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Labour
This wvariable was attemplted in the preliminary estimates with
two components: family labour (Lf) and picking labouxr (Lp)o The
reason for this division is that picking labour (Lp) constitute the
bulk of the hired labour in cotton production in the Gezira scheme.
As these two labour components (Lf)vand (LP) are complementary rather
than competitive, each component needs to be asgsessed separatelyo(l)
But because of the crudeness and tentative nature of the family
labour estimate and the non-significant result(g)obtained it was
dropped from all the estimating equation of the production and yield
functions of cotton in Gezira. Use has therefore been linited to
the picking labour (Lp) for which a series of data is available.
Picking labour, mosgtly taken es hired labour, is more relisble to
consider as an actual input going to cotton production. Picking is
the most labour-intensive of all cotton agricultural operations,
representing more than 50% of total labour requirements. The special
importance of this variable is that hand ficking is a key factor in
ELS cotton as a top quality cotton fidbre., Moreover it is believed
that in Gezira mechanization is extended increasingly into cotton
growing operations vhere labour requirements are drawn from family
sources, The discussion hereafter is confined to (Lp) only.
As expected, (Lp) turned out to be a significant variable influencing
both cotton cutput and yields in both periods of study. Output and

yield elasticity with respect to picking labour is relatively high,

(1) Heady end Dillon, Agricultural Production Function, 1962, p. 223,

(2) YNon significance is due to presence of high intercorrelation
between (L g and acreage under cotton (4). High intercorrelation
between (I,) and (A) is a consequence of the method used to
estimate (Lf) as is shown in section I (data and limitations)
before,



Hired labour; unlike selfemployed labour, is expecited to work ai
levels commensurate with the wage rates. Picking labour being the
major constraint (peak season), its contribution to cotton produetioa
is expected to be relatively highe

In a recent report on labour in Gezira scheme, it has been
suggested that the productivity of picking labour has been decliniﬂge(l)
This suggestion was based on the intreasing number of pickers required
per feddan during the period between 1930/31 and 1958/590 From the
present study, however, no conclusive evidence could be given in this
respect,. The reason is that our study is_confined to the period
between 1950/51 and 1963/64 and it is difficult in the absence of the
respective prices of the product and picking labour to make vse of
the derived marginal productivity of labour from the estimates in
table (5.3.2) above, But the whole unsatisfactory issue of the
picking labour position (supply and productivity) could be botter
explained in context of the labvour position in the country asg a whole.

During the sub-period ﬁnder investigation, big construction
and development projects were introduced with the Sudan Ten Year-
Plan 1960/61 -~ 1970/7l. This together with the sizeable increase
in acreage under cotton (Managil), put a heavy drein and increasing
demand on the unskilled labour previously attracted to cotton growth
centres, The resulting competition led to rising wages and reduced
the monoponistic position of the cotton schemes in the labour market.

Seasonal employment, as best illustrated by cotton picking

operavions, does not generally favour any improvement in egriculiuvral

(1) Hamid, A.A., The Agricultural Labour and the Gezira Scheme, 1965,
p. 108,




labour productivity..  The particular signifiéance of this to Sudan
cotton schemes is that the migretory labour constitutes the bulk of

the seasonal labour force, Cotton pickers between their sources of
origih and centres of seasonal employment can hardly settle down to

. engage in an activity that would improve their skill or create an
adéquate inducement to acquire more. In a sparsely populated

country like Sudan, the adoption of.a stable agricultural pattern

that permanenfiy engages the labour force would lead to more production

with continuous tendencies and possibilities of improving productivity.

-

Railﬁfall (“Jty w't”"l’ WS)

As in the estimate of ELS aggregate productién function, the
rainfall variables proved to be of strong influence in the Gezira
scheme as well, This is reflected by examining the results in table
(5.3.2) above, The significance of the rainfall variasble in both
periods of study shows how cotton production in the Gezira scheme is
still dependent on rain despite the introduction of artificial
irrigation.

(1)

Previous studies' /on rainfall in Gezira did not pfovide & conclusivy
explanation of the real effects of this factor. It is believed

that the reinfall variable influences cotton yields in Gezira favourably
when it rains heavily during the six weeks preceding sowing (WS) and
adversely through heavy total rainfall during the previous yesr (thl)c
Following this specification of the rainfell wvariable it was

introduced into the estimates of both periods snd the results were as

follows: for the whole period the overall fit was not improved

(1) Burhan, H, "Review of Yield-Rainfall relationship", Sudsn
Agricultural Journal, 1965, No. 2.
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(equation no. 5.3.9, table 8, Appendix (B)) on the one obtained
using total current rainfall (Wt), equation (5.3.8), table (5.%.2)
above., For the sub-period the degree of explansation of the
varistion in cotton output and yield was increased but it was no
better than the results obtained by the equation given in table
503.2, In both cases (thl) and (ws) retained the expected signs

to the effect of adverse influence by (thl) and favourable influence
by (Ws)o

Therefore in our main estimate we preferred to use (Wt)g total'
anmial rainfall, The results improve considerably when the ingecticide
variable is introduced. Insect attacks are believed to represent
the indirect effecté of the rainfall variables., The adverse effect
imperted by previous year's total reinfall (wt“l) is menifested
through the insect attacks which shift from the fallow weeds to the
new cotton plantings in the current year. More interesting therefore
is the fact that previous year's rainfall (thl) degenerates as an
influentisl varisble in presence of the insecticides variable (%O
in one equation. (5.3.18 vs 5.3.19, table 8, Appendix (B))

The same occurs for yield level (%5 (equations nos. 5.3.28 vs 5.3.29,
table 8, Appendix (B)),

Accordingly, one would expect a strong positive correlation
between (wtwl) and the insecticides vériable (I)e Contrary to this
assertion, a negative and insignificant correlation was found between
them (2 = =0.230), The result, therefore, tends to question the
existence of a funcitional relation, as postulated between insgcﬁ

sttacks and the previous year's total rainfall,



This conclusion seems to be in agreement with the view
that "some of the most important intermediate factors such
as insect pests, though they may depend on rainfall, are not

(1)

consistently proportional to its intensity”. Therefore,
of the estimstes abtempted, in the selected eguations in
table (5.3%.2) above, preference was given to (Wt); total
current year's rainfall together’ﬁith insecticide variable
{o appfoximafe the overall effect of the rainfalliariable
on cotton in the Gezira scheme.

A basic difference between the present study and {he
previous ones concerning the guestion of rainfall is that
rainfall is Introduced hexre, into the estimating equation,
explaining the variation in output and colton yields, togelher
with other variables influencing cotton production, However,
the resuli obtained does not claim to be a full explanation
of the Qhole weather effects. The study of rainfall effect
on cotton production in Gezira is a sﬁbjectof its own, It
is imperative to assess its ipfluence on a broader itechnical
basis that encompasses the different components of the weather
variable in its entirety. In terms of development economics
this would help to detect what is caused by the weather variable
and whét is attributable to development efforta(g)

Such study becomes highly pressing and worthy if the
issue is ;s summarized by the agriculturalist in his review

article "...that effect of rainfall in yield is mostly indirect

(1) 1Ivid., p. 67-71.
(2) Ram Dayal, "A study of rainfall effects", Indian

Journal of Agricultural Economics, (Julynseptemﬁér), 1945,




"and secondly that most of {the factors through which the influence
of rainfall is conveyed to yield fall in the category of
controllable factors..... Adeguate nitrogen application at
appropriate times, proper disease control, proper control of
insect pests by frequent and timely spraying, pre-irrimtion
to induce weed germination foxr control, as well as other improved
methods of culture may all contribute to the elimination of
the deleterious effects of poor pre-sowing rains and reduction

(1)

of geasonal yield fluctuations as a wholel

Fertilizers and Insecticides

These are among the new modern inputs to agricultural
production, Their introduction is expected to be closely
associated with increasing output. Yet the availability of
financial resources sets limits on their period and speed
of adoption. In other words, it ftakes a long time, depending
on realization of their effects and the abilify to finance,
to have them in full use,

The Gezira scheme in this.respect is in an advantageous
position. It is directly connected with the agricultural
research station where experiments are conducted. The large
scale and relative availability of finance(z) are favourable
conditions, created by the institutional organization of the

scheme, for the use of these modern agricultural inputs.

(1) Burhan, H,, "Review of rainfall-yield relationship in Gezira "
Sudan Agricultural Journal, 1965, p. 68.

(2) Compared with other cotton schemes and parts of agricultural
sector, Gezira tenants stand more chances for credii because
of the advantagecus position of Gezira scheme in the credit
market, However, as items of expenditure on new inputs
(e.g. fertilizer and insecticides) appear in the joint
collective account of cotton production, there is a
limitation on incurring more costs if their contribution to
cotton production would not be favourable. The items of
the joint account affect directly the divisible gross

proceeds of cotton which is of great influence on tenant's
profit share in the scheme.
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As in the estimates of BLS cotton aggregate production
functions, no significant results were obtained for the
contribution of both fertilizers and insecticides in Gezira
scheme between 1945 and 1963, This is due to the difficulty
of measuring these variables as actually consumed in cotton
production, However, in the absence of such-data, the
alternative attempted was to use total supply of both variables
as they exist for the whole counitry. These figures were
taken as the quantity imported evéry year with no adjustment
made for stocks carried forward. The basic assumption is
that the Gezira scheme consumes a constant rate of the total
supply figures which are mostly used for cotton production in
the country. The validity of constant consumption rate of
total supply by Gezira scheme, while it seems reasonable for
fertilizers, is lessplausible for insecticides. The consumpticn
of the latter would depend on insecct attacks and cotton diseases,
a fact that makes it less proportional and copstant, Yet no
improvement was gained over the result given in table (5.5.2)
above, It is believed therefore, as discussed before, that
~part of their influence is concealed under the acreage coefficient
which is strongly correlated with both total supply of fertiligers
(Fq) and insecticides (Iq) and their respective deflated
values Fl‘and Il.

For the sub-period 1950/51-1963/64 more detailed data is
available on both fertilizers and insecticides used in cotton
production in Gezirsa. Actual costs of fertilizers and

insecticides were used as a proxy as the actual respective



quantities consumed were not available. This is, undoubtedliy,
not the ideal alternative as the production function is a
technical relation beiween the physical amount produced and the
guantities of inputs used. It is an input/output relationship.
The use of deflated values of the respective actual costs of
fertilizers (F) and insecticides (I) was based on the assumption
that the quality of these variables has not changed over the
pericd of study. Though this might be a very dubious assumption,
the results obtained are believed to be a suggestive approximation
of the direction and magnitude of the influence of these
variables on cotton output and yields, Because of its
assoclation with fhe rainfall variable just dealt with above,

insecticides will be discussed first.

Insecticides:

As shown in table (503.2), insecticides proved to be a
significant variable contributing to both production (Y) and
yield of cotton (%) during the sub-period. To combat
multicolinearity with acreage, both fertilizers and insecticides
were taken in their per feddan input (%) and (%) respectively.
This specification raises certain objections,

Minhassl)emphasising the differences between extensive and
intensive magnitudes, objects to the use of such per feddan
iﬂput as a variable explaining an aggregate relationship like

total cotton production (Y). In such a relation where both

extensive variables e.g. land (A) and labour (Lp) and

(1) Minhas, B.S., "Measurement of Agricultural Growth",
Indian Journal of Agricultural Economics, (Conference
issuz), 1906, p. 176~181.




intensive magnitudes e.g. (%) and (%) are introduced to
the estimating egquation, the interpretation of the results
becomes ambiguous. Statistically, Minhas suspects that
multicolinearity would be reduced by such procedure unless
the changes in the intercorrelated terms, for which ftransformation
is made, are proportionate.

The validity of these criticisms for the results obtained
in the present study can not be ruled out. The intercorrelated
variables; acreage (A), fertilizers (T), insecticides (I) and
management (M, to be discussed below), have not been changing
proportionately over the period of study 1950/51 to 1963/64.
This is contrary to whaf is expected under the Gezira institution
where factors are believed to be proportionately moving because
of the relative degree of standardization applied., Transformatio
of the variables into their per unithof land input does not seem
to have reduced the influence of multicolinearity. Except for
inseciicides (%), which initially was relatively lesgs correlated
with acreage than (F) and (M), no significant results were

obtained for estimates including the transformations made,

Fertilizers:

As referred ito above no significant regreésion coefficient
was obtained for fertilizers with respect to output of cotton
(Y). This was the case with all the alternatives attempted

as shown in Appendix (B).




On the yield level (%), relatively better estimates were
obtained. In most of the equations fertilizer input retained
a positive sign indicating its favourable effect on yields
of cotton. However, in only one estimate did (%) have a
regression coefficient of (0.4426) almost significant at 10%
1ével (equation no. 5.%.24, table 8, Appendix (B)).

Fertilizer application in Gézira has been increasing
considerably; Total expenditure on this variable recorded
an annual rate of growth of 1%.1% against 10.4% for per feddan
level during the period 1950/51 to 1963/64. Despite this
growing expenditure there is no evidence to suggest that the
maximum is drawn out of it. The reasons to which the low
benefits were attributed are the inappropriate method and timing

(1)

of application. The present application by hand leads to
uneven distribution and hence reduces the balanced effectiveness
of this input. Moreover Gezira ftenanis are sald to use part
of the fertilizers intended for cotton for other crops (e.g. Dura)
or in gsome instance, illegally, sell it. Whe ther fertilizer
meant for cotton is used for other crops or sold to bodies
outside the scheme, the incidence reflects the lack of an
incentive which makes cotton a profitable actiyity attracting
due concern from the tenants.

Fertilizers are applied between November and June i.e.

before the rain. By changing this {timing, the Gezira

Agricultural Research Station (G.A.R.S.) obtained significantly

(1) Working Party's Report Development of Agriculture in the
Main Gezira Scheme, Ministry of Agriculture, Xhartoum,
1966, p. 81-84.
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different cotton yields for fertilizers application at sowing
time (July-August) when rain is expected to be at & maximum.(l)
Yield difference reported amounted to 0.%3%32 Kantar per feddan
for the crop year 1963/64, This would suggest that better
effects of fertilizers could be derived from applications
close to sowing and maximum rains.

In this connectionthe empirical evidence in the present
study seems to support the above@qnclusion. The only significant
results for the fertilizer wvariable (%) is obtained when both

rainfall variables (W preﬁious year'stotal rainfall and

t-~1?
WS, pre-sowing July-August rainfall), were introduced together
with (%)‘into the yield estimating equation no. 5.%.24, table 8,
Appendix (B).

ITmproved fertilizers practices, ensuring even distridbution
and appropriate timing for application of the prescribed doses
would, most probably, create favourable condi£ions for better
responses between this input and cotiton yields in Gezira scheme,
Moreover,'tenants should be induced through proper measures and

incentive to give their attention to cotton as well as to

other crops which are not subject to profit sharing arrangements.

Management and cotton tenancy size

These two variables represent the institutional elements
which are believed to have some influence on the supply and
production of cotton in the Gezira scheme. The study of their

effect is confined to the sub~period 1950/51 to 1963/64 only.

(1) 1Ibid., p. 82,




Management (M): As has been referred to when discussing the

supply response in the previous part, it is the management of

the scheme which makes the entrepreneurial decisions concerning
the supply of ELS cotton ih the Gezira scheme. The other part

it plays 1s related to production of cotton. Here the management
ié expeclted to be an effective element contributing to the
production and yields of cotton through prescribing practices

and Supervising tenants on the field.

In testing this hypothesis, the variable constructed to
represent the management input (M) was subject to the phenomenon
of iﬁtercorrelation with other explanatory variables (acreage,
fertilizer and insecticides). This led to insignificant
estimates in both output (Y) and yield (%) regression equation
shown in the appendix (equations nos. 5.3.11, 12, 5.3.22 and
5.3.25).

However, when all intercorreiated terms with the management
input were dropped from the estimating equation, the management
variable (%) rebained a significant coefficient. It indicates
that a positive relation exists between per feddan expendiiure
on manégement (%) and cotton yield'(%) in the Gezira scheme
(equation 5.3.,30, table 8, Appendix (B)).

This result is as expected. Yetlbecause of its termtive
nature, pending better specification and measurement of the
management variable the significance of the result needs some
gqualification.

According to Gezira institution, the tenants are closely
supervised and their work is connected to the loans and advances

made to them during the crop year. These were believed to be



(1)

the factors of efficiency in the early days of the scheme.,
By then,; tenants were newly introduced to modern agricultural‘
practices and planting a crop the demand for which was expanding.
The foreign private company helped with such organiéational
structure to spread and diffuse among the tenants the modern
agricultural ftechniques. The field inspector at the field

level kept these techniques at relatively high standards by
insisting on a certain guality of work being performed by

tenants.

With these conditions changing, it is believed that the
management input is not optimally used. Tenants in Gezira
are more used to agricultural practices than before. Their
consciousness of economic opportunities draws the attention to
lay the emphasis of the management factor on different basis
than the present paternalistic attitude. In other words,
reliance on economic incentives is more favourable to growth of
productivity than administrative control especially with the
stagnant conditions of demand for ELS cotton.

By 1950)51 a new administration took over with the foreign
staff being replaced by local reecruits. The structure of the
management remained the same as to the routine, channels and all
that evolved during the private company's concession period
1925-1950. In other words the factors of efficiency referred
to above were preserved. ‘Therefore the same results were
expected to continue had it not been for the changing conditions
of tenants and cotton trade and thé relative Qualitative gifferenc:
in the new field staff dufing 1950/51-1963/64 compared with

previously.

(1) Gaitskell, A., Gezira, 1959, p. 208.



The following is a quotation from a recent report on
labour in Gezira by one of the scheme's staff, Writing on
the management input he says "...the field staff are not
selected because of any agricultural back-ground nor subjected
to any special training course on their appointment. Certainly
this is a defect which can be rectified in due course by their
ggned experience and training on the Job. But until then it
would not be out of place if many of the field staff were
branded for their lack ofprior sgricultural knowledge or
managerial experience of handling problems of such specialized
class as the tenants."(l)

frofessor Heady reinforces this line df argument on the
quality of the management input and its specification by saying
",.. usual procedure has been 1to rate the sample of entrepreneurs
on a managerial index relative to their knowledge of farming
practices and techniques and the degree of econoﬁic rationality
thought to be shown by their.current managerial decisions
relative to use of recommended practices."(z)

The lack of technical knowledge among the field staff in
Gezira, who are supposed to be the key management input
responsible for a successful growth of cotton output and tenants'
productivity, is coupled with a lack'of mutual trust between
fhem and -the tenants in the schene, The field staff inherited
the out-dated paternalistic authoritative attitudes towards the

tenants. With the growing social and economic consciousness

(1) Hamid, A.A., Labour in Gezira Scheme, p. 151-152.

(2) Heady and Dillon Agriculiural Production Functions, 1961,
p. 224-225.




of the tenants, this led to a frustrated situation and the
emexrgence of a strong Tenants' Union to defend their position,
Such an environment of industrial relations takes place while
the tenants are theoretically a third pariner in the scheme,
It is not a surprise therefore thal the tenants have been
étriving for full partnership and representation on the scheme's
management until very recently (1965).
On the cccasion of a recent strike by Gezira field staff,
the Secretariat-of Tenants' Unity issued the following statement
which reflects their views on the management of the scheme: "The
present crisis is a part of the big préblem and needed reform
of the whole institution. The bureauvcratic centralized
administrative machinery which involves considerable costs
should be devoiuted to the tenants {to whom the management of
the scheme should be handed. At the same time the present
field staff should be replaced by agriculturally trained supervisors
instead of the inherited authority of the ex-field inspectors
before ending the private company's concession. By doing so
they will.be in a position to guide and help the tenants”.(l)
During the periocd of 1950-64, the actual expenditure of
management has been increasing at a compound rate of 10.3 per
cent a year, Such vast amount of expenditure introduces
rigidity and inflexibility in the cost structure.of cotton
production in Sgdan.(z)
However, the fundamental features of the Gezira scheme couvld
be preserved while some reforms could be iaunched to keep to
the pace of social and economic development in the tenants!
society and the country in.g;eneral° The effectiveness of the

present-day management input portrays something about its

(1)  Akhbar El Isboa (Arabic) No. 62 of 18/2/67 (A Sudanese weekly
paper). :

(2) The management of the scheme takes 10% of net cotton proceeds
from which all the management items are paid.



quality and structure during the period of study. The management
input could be more effective if applied to the optimum level

and with the required standard. Most of the present-day debates
on development agriculture put great hope on scale and management.
The Gezira case does mnot wipe out such hope, rather it supports
the argument for more competent and technically trained personnel.
Tﬁis, together with adjusting the ingtitutional set-up to

the changing conditions, would orea%e more favourable conditions
for ocutput and productivity growth,.

In sum, a management input that could provide the required
extension service and guidance together with associating the
tenants with the active running of the scheme would be of great
effect at a time when more intensive cultivation is embarked upon
in the Gezira scheme,

The Size of cotton tenancy (%Z): This is the last explanatory

variable in the relation of output and yield of ooﬁton in the
Gewira scheme, Tenancy size refers primarily to cotton, the
purpose crop of the rotation.

From the beginning, the scheme's area was divided into
standard sized tenancies., They were to be distributed among thé
applicants as a single tenancy to each, The purpose was to make
it a family based holding which could be laboured by the tenant's
family and those whom he hired.

Gezira being the biggest scheme and centre of employment in
a country still predominantly engaged in agriculture, the principle

of standard tenancy size could not be adhered to. With the



growth of population and increasing number of applicants,

the inelastic supply of Gezira area led to decreasing tenancy
size (Z). However, it must be stated that this did not take
place on a large scale and was restricted as much as
possible.

But with the introduction of the Managil extension to
the Gezira scheme (1958-1963), the size of the sdditional
cotton tenancies was reduced from 10 feddons to 5 feddons.

The reasons weve: 1o cope with providing more employment

for the growing labour force, at a time when employment
opportunities elsewhere were not expanding, and to create
favourable conditions for the growth of cotton'output.

It was thought that by reducing the size, the labour
regquirements would be mostly met from family labour which

was believed to be underutilized and hénoe needed more tapping.
Increasing contribution of family labour in tenency work couvld
not be traced out duringAthe period of study because of the
difficulty of measuring the actual input going to cotton prodgction
as has béen discussed before. But the point to which the
investigation is directed with regard to size of cotion tenancy
ig whether or not reduction of size led to increased output

of cotton,

Examining the results obtained for both output and yield
estimates, no significant result was attained for the tenency
size variable (2). It has a regressicn coefficient not
gignificantly different from zero indicating fthat the reduction
of cotton holding is of doubtful significance in increasing cotton

output and yield in Gezira scheme between 1950/51 and 1963/64.



From preliminary investigations, the conclusion obtained
for tenency size above seems to be unexpected. In the matrix
of simple correlations (table No. 5, Appendix B), cotton output
(Y) and (2) are negatively correlated. (Y - -0.467 significant
at 10% level). This, however, was not substantiated when
(Z) was included in the multiple regression estimating equation
as one of the explanatory varisbles influencing variation in cotton
output (Y). Before discussing the contradiction between the
two results reference should be made to the way variable (2)
is constructed to detect the hypothesised influence on cotton
output (Y).

The policy decision to reduce the tenancy size was initially
related to the new extension (Managil), while in Gezira main,
the reduction of size from the original standard came about as
a result of ad hoc decisions taken as circumstances arose,
In our analysis we did not differentiate between the two parts of
the scheme., This aggregation is not without shprtoomings°
Because of data availability, the regional differences,
though recognized, were ignored, The whole scheme was taken
as a falrly homogeneous unit;‘ a gimplification which so far did
not adversely influence the purpose of our analysis. Tts
impact on the point in guestion; the tenency size, is believed
to be less serious than is suggested by the contradiction |
mentioned beforeo- In actuel fact, the tenency size (Z) in both
Managil and Gezira msin is approaching the smaller size favoured

(1

by the purposive policy decision to reduce {Z) in Managil extension.

(1) While 813 of Managil cotton tenencies is of 5 feddan size,
the distribution in Gezira main is as follows:

Up to 5 feddans 6-10 feddans Over 10 feddans
48, % 48.%5% 3,350
Source: Hamid, A.A., Agricultural Labour and Gezira Scheme,
1966, p. 100,




178,

It is, therefore, believed not to be unreasonable to take (Z)
as the average number of feddans per tenant of the whole
area under cotton each crop year.

In his study of labour in Gezira, Hamid(l)found that for the
Gezira main, smaller tenency size (5 feddan) enjoyed more of itenants'
family work which declined with increasing the size of tenency.

In Managil extension the mal-distribution of tenencies by allotting
one to every member of the household led to inadegquate labour
provided by family sources for tenency work. Our result indicating
that reduction of (Z) is of doubtful significance on increasing
cotton output and yields reflects the central tendency generally
exerted by reduction of size which would have agreed with Hamid's
comments on both parts of the scheme. Yet another factor which
most likely influenced the increase in cotton output subseguent

to reduction of (Z) is the possible disincentive created by the
level of income derived from the smeller size tenencies compared

to the effort put in,

The size of the cotton tenency is directly connected with
the gquestion of scale. Optimal combination of inputs would lead
to favourable conditions of increased production and employment
of resources. Deciding on the appropriate size could not,
however, be divorced from the dominalingsocial attitudes and
economic environment., Because of the possible development and
changes in these conditions, an element of flexibility should be
maintained so as to accommodate them,; the result being the
relatively appropriate decision.

The following would be an exemple of the factors to be

taken into consideraition on the question of tenency size in Gezira.

(1) 7Ivid, p. 100-111, 156,



(1)

(2)
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Regional differences including tenants' abilities,

soll fertility and climatic conditions.

 Size should not be relatedte family size alone.

Bgsentially tenencies are family holdings yet this
needs some flexibility to accommodate more enterprising
tenants who could cultivate efficiently more than

one tenency making use of hired labour beyond their
family source. Hired labour here would be a

factor of production and not used to spare oneself
from the agricultural work. It has already been
alleged that family labour in Gezira is underutilized.
So_ by allowing more bigger tenancies for the efficient
tenants, an atmosphere of competition or rather a
demonstration effect would be created. In Gezira
more reliance on economic incentive ig believed to

be more effective than the present ciose supervision
based on a paternalistic attitude towards the tenants,
The management task, traditionally facilitated by the
relative standardized practices for the single crop
cotton, would be very difficult with the

introduction of other crops besides cotion. The
shift of the management emphasis on the field level
together with other appropriate measures would create
a favourable environment for the emergence of

more motivated, market oriented tenants.(l)

(1)

In his study of India's farms and their efficiency according
to size Rao maintains that "the problem is not so much the
uwnder-utilization of management input among small farms as
the diseconomies of large scale operations arising from the
managerial and supervisory bottlenecks". Rao, C.H.,
Agricultural Production Functions, Costs and Returns in India,

1966, p. 39-41.
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Marginal productivities and returns to scale in Gezira scheme

Production function, marginal produciivity and returns to
scale are among the analytical concepts developed for the single
firm, They are similarly extended to situations where aggregates
and broad categories dominate, assuming conditiong of
competitive equilibrium, Gezira scheme and the whole cotton
sector for that matter, come under those aggregated broad
~categories, Yet applying the concepts is not believed to be a
serious simplification. In the Gezira scheme, because of the
relative degree of standardiéation, inputs are not combined
in various proportions on the different tenencies.(l) This
would imply that techniques adopted are not different,.

Returns to scale: Referring to table (5.3.2) and judging by

the sum of the output elasticities with respect to the economic con-
trollable factors, it seems that Gezira is operating undex
increasing returns to scale. The sum of output elasticities
resulting from a one perceni increase in those factors is
significantly greater than one, The result seems to supporth
our belief that the whole ELS cotton sector does not operate
under diminishing returné to scale as was given byvthe elasticity
of the land input only and discussed before.

However, the‘fact that in the Gezira gcheme cotton is produced
under condifions of increasing returns does not mean that each
producing unit (i.e. tenancy) in the scheme is working under the

same conditions if taken separately. Gezira scheme organisation,

(l) Assuming that the tenancy would represent the firm level,
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by offering a great deal of external economies of scale to the
constituent producing units of the scheme, created favourable
conditions for increasing returns to scale to be encountered on the
(1)

aggregate level of the whole scheme.

Marginal productivities: Theoretically marginal productivity

of a factor contributing to a certain productive process is
defined as the additional output (or return) resulting from
"an additional use of one unit of the factor in question.

The derivation of marginal productivities would be meaningless
unless it were used as a guidance for practical policy
recommendations. To this effect, the estimates of production
funclion parameters obtained, so far, provide one set of the needed
‘information tor discuss the efficiency or disequilibrium of the
resouvrces engaged in cotton production. Without the market
prices of these factors or their opportunity costs in other
uses no such evaluation could be attempted. Uéually the ratio
between the value of marginal productivity and the price or
opportunity cost of the factor determines whether it is
efficiently used or not. If the ratio is greater ihan one
the use of the fag%br could be increased profitably and vice versa.

There are, however, some limitations to deriving an
efficiency measure as mentioned above and based on production
~function estimates and the relevant market information. These
limitations, which have to be taken into consideration when using

the estimates, are as follows:

(1) Significant reduction in costs is caused by the scale of
Gezira operations whether in purchase of inputs, use of
machinery or provision of irrigation,
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(1) The Cobb-Douglas functional form usually used in
production function studies does not allow the various
ranges of returns to scale which the factors in
guestion undergo. Instead only increasing,

'decreasing or constant returns are given. This
would imply that the marginal productivity of the
factors remains unchanged while in fact it is a
result of the constant elasticity assumed in the
Cobb—Douglas function, As the marginal product
of a factor depends on the level of combining it with
other factors of production, estimates of
equilibrium quantities based on this type of function
becomes less satisfactory.

(2) If market prices are subject to imperfections, the
con&itions for applying the marginal theory (perfect
competition) tend to be less satisfied.

(3) If a significant input is omitted from the estimating
equation, depicting the production function; the
resulting estimate of marginal productivities would
be biased.

For the present study, to calculate the marginal productivities
and the efficiency of the use of these factors contributing to
cotton production in Gewira, it means that land, picking labour,

. insecticldes and fertilizers should be considered. A1l sppeared
in the selected estimating equations in table (5.3;2) above
except fertilizers which proved to be a significant variable

influencing cotton yields (equation no. 5.3.24, table 8, Appendix B).
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One would, therefore, need the respective prices or opportunity
costs of these inputs. But this is not feagible with the data
at hand.

Market values of land in the Gezira scheme are suppressed
at pre~development rent since the inception of the scheme and .
for 40 years. Por providing the land, the government gets a
share in the proceeds of cotton. This share covers, beside land, al.
the other factors that are concealed under the land faqtor
(e.g. irrigation). Ideally, the annual actual rent would
represent the services of land input. But this can not be
defined and imputed without much ambiguity in the conditions of
the Gezira scheme. The second variable for which no price
is available is picking labour. As mentioned before the
productivity of this variable is expected to be fairly close
to the wages received, in particular those paid per piece
(Guffa of picked cotton)., Moreover any increase of this factor
would alleviatle the shortage experienced during the picking
season vhen pickersare the major constraint, Yet attempts
to evaluate their productivity would not have been out of place
if data was available. The only remaining econcmic variables on
our list of the factors influencing cotton cutput and yield in
Gezira are fertilizers and insicticides,

The analysis would be confined to these two factors for
which fairly adequate information is available. Moreover both
fertilizers and insecticides are relatively easy to adjust
especlally in Gezira's situation where they are decided for the
whole scheme from the centre; management. The calculations
of their marginal productlivities and relative efficiencies is
based on equation nc. 9.3.24, table 8, of Appéndix B for
cotton yields. The choice of‘yield function, where both factiors
prove influencial to yield variation, is in order to provide

a useful yardstick which enables recommendation to be for per unit
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use (per feddan).

Table(5,%.4) -Marginal productivity of fertilizers and
insecticides in Gezira scheme 1950/51-1963/64
(equation no. 5.3.24 Appendix B)

(1) (2) (3) (4) (5) (6) (D
(546)

(2x3) |
Input ElasticitylAverage |Marginal|Deflated |Net return iMinimum in-
w.r.t. prod. product |[average |per Kantor jcrement in
yield per |[(K.p.f.)|(K.p.f.)lcosts per|of cotton [|yield to
feddan feddan (Rev, - break even
L® variable (K.p.£f.)
cost with
Yield)
L.°
X
Fertilizer| 0.4426 2,045 0.9 2.121 N+ 0.2.
Insecti- ‘ 10
cides 00,5826 4,878 2.9 0.889 0.09
‘5 ) {“:
X.p.f. = Big Kantor of unginned seed cotton per feddan.

¥ Estimated at arithmetic mean input levels
+ Based on average deflated F.o.b. price of ginned BLS (Sakel)

.cotton for 9 years between 1955 and 1963. The average price
used amounted to LS 15.80,

Despite theiritentatije nature the estimates seem to be
quite revealing and suggestive,' They provide evidence that both
fertilizers and insecticides are among the modern inputs, the
adoption and effective use of which would raise cotton yields
in Gezira, This potential is exhibited by the difference
between the results of the present level of application and the mi@%r
required to cover a unit of additional cost involved (Col. 4 and
7 of sbove table). As the point of optimum (more = mocy)

seems not to be attained for the use of those imports in Gezira

scheme, their quantities could be profitably increased beyond the

present levels,
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In our calculations,; however, optimum guantities or their
equivalents were not computed. This would not have been of
much practical use as in conditions of capital scarcity, to which
Gezira is no exception, what is required is not the equilibrium
quantities of the inputs simultaneously maximizing profit (m.y. =
mucg) as much ag the input quantity which would maximize the rate
of return on investment in those inputs (equal in all uses).(l)

In their reports(2)on developmnent agriculture in Gezira,
the working party attempted to evaluate the use of fertilizers
and insecticides in the scheme. Using data pertaining to a
single year (1962/6% for insecticides and 1964/65 for
fertilizers), they estimated the minimum additional product to
cover an additional unit of the costs involved per feddan as
0.2 and 0.06 k.p.f. for fertilizers and insecticides respectively.
The results seem to be in agreement with those of the present
study given in Col. 7 of table 5.3.4 above, The differences
between the two estimates remain though they do not invalidate
their agreement.

The working party's estimates are based on a single year's
data in each case, 1962/63 and 1964/65, while the present study
is based on a time series covering the period between 1950/51 and.
1963/64. Both the single years used by the working party fall,
more or less, within our period of study as not too much change

has taken place in use of these inputs up to 1964/65. Our analysis

(1) Heady & Dillon, Agricultural Production Functions, 1961,
p. 46-57.
(2) Working party, Interim report, April 1965, p. 129,
Final report, 1966, p. 82,
Minigtry of Agriculture, Khartoum, Sudan.




used multiple regression where the resuliing estimates have been
subject to statistical significance tests and marginal products
are derived at the mean values of the respective inputs. The
price of cotton we used is for ginned lint cotton and did not
include the joint product; cotton seeds, the value of which
undoubtedly increases the net return per feddan of cotton, The
working party's estimates, on the other hand, seem to be based on
lint price alone for fertilizers while on 13nt and seeds for
insecticides.. Tinally we believe that our estimates are

downward biased. The costs, variable with increments in yield
(marginal costs) because of using the additional_input of
fertilizers or insecticides, are deducted arbitrarily.

The average deflated lint price we used was L8 15.80 for the
pericd between 1955 and 1963. Though it did not cover the whole
period vnder investigation 1950-1963, it is not an unreasonable
approximation since it represents the average of 9 years ocut of the 14
years'! obgervations considered. Cotton prices during the 5 years for
which data were not available (1950-1955) were higher than the
later years of the situdy, a fact that would have made the

average cotton price for the whole period higher than the one used
in the estimates.

Out of this average cotton price IS 15.80, the variable costs
were arbitrarily taken on the éverage as 1S 5,80, The net return,
te which the minimum required to cover the unit of costs involved
for both fertilizers and insecticides came out as LS 10,0 as is

shown in table (5.3.4) above.



With all these considerations in mind, the empirical‘
evidence suggests that both fertilivers and insecticides are
below their optimum use in cotton prodvction in the Gezira
scheme. 1f those inputs-are increased and effectively used
in Gezire they would favourably influence cotton output.
Moreover the increasing use of these variable resources would
increase the elasticilty of supply and make any desirable
adjustment feasible i.e. shifting the emphasis towards more
intensive cultivation than what has been the case during the

period of study,

SUMMARY,

The following is a summary of the main findings scattered
in the text during the course of discussion of the results;-
(l) The growth of output of ELS cotton during the period

1945/46 and 1963/64 was mainly due to extending'the area
under cotton, It is during this period that most of
the private estates and the Managil extension to Gezira
scheme came into existence,

(2) Concentrating on Gezira, to which the major part of the
analysis attempted in this section was devoted, the
evidence suggests that the contribution of the
land factor 1o cotton production is relaiively lower during

the sub-period 1950/51~196%/64 than before.



(4)

(5)

(6)

LU e

Nearly the same set of explanatory variables which
accounted for the variation in total output (Y) turned

out to be responsible for varistion on per feddan (%)

level as well during the period 1950/51 to 1963/64,

These are land, picking labour, rainfall and insecticides,
Rainfall proved to be of significant influence on the whole
iLS cotton sector as well as in Gezira scheme. Examining
the Gezira estimates, the findings suggest thé following:
Total'current rainfall (W%) seems to be more important

when taken with the insecticides variable tﬁan representing
the influence of rainfall by the previous year's total
rainfall (wt-l) and presowing raing (Ws)o In other words,
the result questions the way the rainfall influence used

to be measured. This is supported by the fact that no
significant positive correlation was found between
expenditure on insecticides and the previous year's total
rainfall variable (thl) so as to make us accept that the
relation between them is proportional,

No estimates were possible for the family labour component
in Gezira because of the difficulties encountered in its
measurement, Those attempted were only for hired {picking)
labour which represents more than 50% of labour requirements.
Thig variable proved to be of marked significance on both
cotton output and yields,

Fertilizers and insecticides turned out to be significant

variables favourably influencing cotton yields. During



(1)

(8)

(9)
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the period between 1950/51 and 1963/64 there scems to

be a disegquilibrium in their use. Judging by their
computed marginal products and respective returns the
present rate bf applications is below optimum,

The management factor is believed fto be one of the factors
favourably contributing to cotton production in Gezira.

This has not been evidenced except in one out of all

the estimates attempted. Most possibly intencorrelation
impaired the significance of this variable. The favourable
result obiained should only be accepted in the context of

the quality of the management factor (espedially field staff)
and the changes that took place during the period of study.
There is reason to believe that the significance of this
variable could be profitably increased if the quality

is improved and the emphasis of the role played is reviewed.
Taking into account the way the tenancy size variable

was measured,-no evidence is substantiated from the analysis
that the reduction of cotion tenancy size is favourable

for increasing cotton production in the Gézira scheme in
general. On the contrary, it seems that the indirect
effects of reduction of size of tenancy, manifests in

low incomes generated, create a disincentive for mobilizing
more of the tenants ability and willingness to grow cotton.
ELS cotton sector turned out to be operating under diminishing
returns te scale, As this was contrary to what was expected,
it was difficult to accept without better specifying the
production function relation, This was only possible by
checking the estimates of Gezlra where more of the variables
omitted in the aggregate function are available. The result
showed that Gezira (biggest cotton scheme) is operating under

increasing returns to scale.



Pricing Policy

The objective of this chapter is to review the pricing
policies of Sudan ELS cotfon, compare the underlying hypothesis
with those suggested by economic theory for similar market
situations and finally to test empirically the validity of
those hypothesis,

I Mechanism of Price Determination

Sudan cotton prices have experienced different methods of
price formation. These are part of the marketing policies
reviewed in Chapter II1 and mainly developed for public sector
cotton (i.e. Gezira)s
(a) Up_to 1953

During the early days and until the adoption of the
auction system in 1953, the following were the major practices:

(i) Auction price: when all cotton was shipped to the

selling agent, B.C.G.A., at Liverpool, Sudan cotiton
prices were thogse fetched in the auwction,

(ii) Cost plus: This was during World War II when the
Cotton Central Commission bought all Sudan cotton .
at prices fixed on the basis of the items included

in the Joint a/c(l)of cotton production in the

Gezira schemes,

(iii) Alexandria spot quotations: On basis of these quotations

iﬁ November each year, the Royai Cotton Commission bought
Sudan cotton on a renewable contract basis between

1948-1952.

(1) Joint a/c: All items involved in producing the crop except
-labour costs which are the responsibility of the tenants.



~(b) Reserve Price: (1953-)

From 195% and with the adoption of the auction system,

cotton is offered to the auction on a "minimum reserve price".

As this procedure is the one which prevailed during the period

of this study (1953-1965) more consideration will be giveh to it.

There are two factors that characterize Sudan cotton

marketing and exert some influence on its price formation:

(1)

(2)

Sudan cotton marketing season starts in February
each year while the World cotton marketing season
begins in August, More important is that the
marketing season of the similar growth, i.e.

Egypt ELS variety, begins in August-September

as well,

The declining significance of information flowing from
cotton exchanges, as previously, due to the
interventionist policies of U.S. and U.A.R. which
closed finally the Alexandria cotton exchange for
Egyptian cotton in 1959, The Liverpool cotton
exchange, on the other hand, does not maintain

its pivotal position at the centre of the cotton
trade as it used to traditionally. It is losing its
locational importance with the cotton textile

industries shifting away from Western Burope.



Sudan cotton authorities faced with this situation saw
it to the interest of the country to‘set a minimum reserve price
for starting the auction, Buyers who offer their bids call for
grades they want from the auction list and start their bids by
the minimun reserve price set for each grade,

Definition of reserve price:

It is maintained thatl reserve price is an indication of the
"fair® value of Sudan cotton. It is determined after close
examination of -the internal cotton trade situation as well as
price trends in foreign markets and major cotton exchanges,.

(New York, Liverpool, Bombay, e’cc.)o

The authorities (Gezira) made it known that the reserve price
was not a guaranteed minimum price nor a support price. 1t does
not interfere wifh the market forces. Rather it helps to ensure
the efficient working of the market and eliminates speculative and
imperfect actions in a situation where price information is
scanty.

It is reviewed before eéch auction in line with the latest
price trends and cotton trade conditions.

The reserve price was a declared price before bids were
made., This continued from February 19%4 until Jsnuary 1959 when
a switch to undeclared price took place under the conviction of not
interfering with the market meché.nism°

However, this reserve price has been a source of buyers
complaints when their bids are rejecied as not attaining the minimum

fixed. This has been especially so with the undeclared reserve price,
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On the other hand the inflexibility of the fixed minimum
reserve price imparted its adverse effects on the producers!
interest in 1954, 1958, and 1965 marketing seasons when the
reserve price was set at levels that failed to change in response
to market vrice. Cotton was held off the market and sales were
effected at even lower prices than earlidr, resulting in less
proceeds and delayed marketing.

II  Economic Theory and Sudan Cotton Pricing

On the assumption of profit maximization, economic theory
suggests that equilibrium is attained by equating marginal costs
and marginal returns. The resulting price is the equilibriun
price which in the short run may be different from the normal
price. The latter is the long run irend around which the
market price fluctuates. In the long run where all costs are
variable, marginal revenue is equated to marginal total cost,
while in the short run the‘entrepreneur maximizes his revenue
by adjusting his variable costs sgo that marginal. revenue is equal
to the marginal costs,

The above is an outline of the perfect competition model
based on the marginal analysis of market equiiibriumo Perfect
competition is only one type of market out of several, classified
according to the nature and characteristics of eache(l)

0f the five market classifications the marginal theory is
applicable to three of them, leaving out oligopoly and monopolistic

competition with monopoly as special cases. Attempts, however,

(1) Those ere: perfect competition, perfect monopoly,
monopolistic competition, oligopely and monopolistic
competition with monopoly'(competition among the few),



vere made by J. Robinson, Chamberlin and Fellnexr to generalize
the profit maximization model by extending the marginal theory

to the special cases,. The essential difference between these
oligopolistic market situations, on the one hand, and the perfect
competition model and monopolistic competition, on the other

hand, lies in the interdependence of sellers' actions rather

than homogeneity of the product or number of sellers alone,

The Sudan cotton market is believed to approximafe to
such oligopolistic situations, It is a case of competition
among few producers who produce almost the same product,

ELS cotton variety. As referred to earlier in Chapter IV, Sudan
and Egypt produce over T0% and export over 90% of world totals.
The rest is mainly shared between Peru and U.S.A, The behaviour
of the market under oligopolistic conditions has been discussed
on different theories and assumptions. Of these, the "collusive
solution” is elucidated(l)hereafter.

This is known as ¥ellner's solution to the oligopolistic
market in terms of marginal theoryo(z) Whilé he rejects complete
independeﬁce of action on pricing by individual.firms in an
oligopolistic market, he does not see that such an interdependence
hinders individual action on behalf of the others which may not lead
" to price war. Such quasi agreement bétween businessmen will,
lead to a sort of maximization of their joint profit which is an

axiom of-the marginal theory.

(l) Henderson & Quandt, Microeconomic theory, 1958, Chapter (6).
(2)  Andrews,pw. On Competition, 1966, p. 44-46,




The individual initiative to act on behalf of the group
in a way acceptable to all of them is determined by the strength
of the firm and her position in the market. Differences in
firms' costs confer upon them these positions in an oligopolistic
market, Therefore the firm that is likely to take the
initiative in an oligopolistic market would be a big and low
cost firm,

Gaining this position of (strength) leadership, the low
cost firm sets a market price for herself chosen from the
alternatives open to her but optimizing her results and does not
provoke retaliatory reaction from followers. ?ollowers, on thé
other hand, in terms of their positions and shapes of their
demand curves in their particular markets accept the leader's
price and follow suit, By this they do better than with
divergent actions from the leader's,

IIT. Testing the hypothesis underlying Sudan cotton price formation

The formation of Sudan cotton "reserve minimum price"

is not known except to Gezira authorities; the responsible body.
All that is given is that it represents the “faii" value of
Sudan cotton according to each grade enlisted to the auciion.
It is based on the internal cotton situation as well as price
trends in major colton exchanges abrosad., Buyers who offer bids
less than the reserve price will not be able to get their
requirements from the auction cotton, Reserve price is undeclsared.

Prom this and Sudan price quotations at Liverpool, a
hypothesis can be formulated to test the assertions made by
Sudan cotton authorities about pricing of the crop. The test

will be directed towards the following two questions:-
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(i) Is Budan cotton pricing market oriented? i.,e. Demand based
price.
or (ii) Is it internal cost oriented? i.e. cost plus and to what
| extent?

The significance of the answer obtained can only be understood
in terms of the pricing policy objectives of Sudan cotton,
Knowledge of this would help in framing the éonclusions of the
analysis which will be judged by principles of economic theory
as outlined earlier,

In his survey for large industrial corporations (chn),
Lanzillotti,(l)gives the following clagsifications as the various
pricing objectives of these firms: |

(1) To achieve a target return on inveslment: Therefore the

company follow a predetermined rigid goal over the investment
period, This method is not different from the cost plus
principle which is a step towards investiment rate of return,
If the pre-determined goal of the company is rigid and
incompatible, an investment target return may contradict

the market share objective.

. (2) Market share: Pricing policy may be drawn so as to

ensure the compahy's share in the market.

(3) Matching or meeling competition: This objective is

influenced by the firm's market share and position in business.

Reverting to Sudan cotion, it is difficult to say which of
these or other targets the pricing policy aims at. It would be
equally difficult to say that it aims at all of them, in the absence

of a particular preference freely opened to Sudan,

(1) Lanzillotti, R., "Price objectives in Large Corporations",
p. 63-8%, Price Policies and Practices, Mulvihill and Pranka,

(ed.‘ ) ] 19671




Sudan cotton industry during the period under study 1953-65
(public schemes in particular) has absorbed quite a lot of foreign
loans invested in extending the area, the lrrigational neiwork
and other ancillary assets that increased the capacity of
the industry. To repay these debts a ftarget return policy cannot
be ruled out,. Meanwhile Sudan has to keep and expand her marked
share: particularly as Sudan relies entirely on export markets
for her cotton crop. Added to theée two cohstraints; secpring
a target return and an increasing market share, is the growing
competition for Suden cotton variety ELS. It is this variety
of natural apparel fibres that suffered most from both other
short staple cotton and man-made fibres. This difficulty
is multiplied for SBudan by losing her traditional major market
(U.K.) vhere mést of her cotton trade was concentrated.

Howvever, these intermingling aspects of a pricing policy
for Sudan cotton does not mean that an adopted objective would
necesgarily sacrifice some others.

A distinction, at this juncture, is neéessary between the
short run and the long run. For the long run all costs are
recovexred. The feasibility of this is foreseen when the
invéstment capacity is planned. This can be reviewed and
reconsidered according to the long run trend of the industry in
question, On the other hand, the short run considerations
are different and some divorce from the long run sunk costs takes plac
The emphasis is on the variable adjustable costs when reallocating

all the costs, variable and fixed; becomes difficult.,



The long run consideration that dominates Sudan cotton
policy is that cotton is the remunerative cash crop so far.

On this basis the cotton industry's capacity has been extensively
expanded with foreign loans. Yet it is in the short run that
most of the difficulties and policy problems arise. One of
these is the reliance on cotton export proceeds to a large
éxten’én ‘Sudan cannot cope with any adverse consequences
resulting in low or delayed proceédso

For exaﬁple, the Government revenue depends on her share
in cotton proceeds from the publicly ovmned schemes and the
import duties. In the fiscal year 1963/64 the contribution
of these two iltems was 9.9% and 35.6% respectivglyo(l) More
significant is the role of cotton exports in financing
~the import bill, Cotton accounts for over 50% of foreign
earnings,

The foreign reserves of Sudan are not adequate to cushion
any deficit arising from cotion proceeds. This is due to the fact
that Spdan vas among the few primary producers who failed to
accumulate large reserves during the Korean boom, Moreover,
expanding development expenditure puis a heavy strain on the
available reserves which itself is a function of cotton proceeds,
In his study of export instability McBean(g)showed that Sudan
was the first of the only two countries (Iran) which had significant
correlation between fluctuations in export earnings and foreign

reserves of all the ten countries considered.

(1) Economic Survey, Ministry of Finance and Economics, 1964, p. 5%.

(2) McBean, A, Export Instability and Economic Development, 1967,
p. 84.




The impact of cotton proceeds on other sectors is immense,
Tenants have to be paid. Loans borrowed for the previous crop
should be refunded and the financing capsacity of credit channels
ig limited, A1l these factors point to one fact: immediate
cotton proceeds and marketing of the crop at reasonable price,

Tmpirical evidence

With the above theoretical considerations and the special
position of cotton for the Sudanese economy, the criteria of
price determination will be tested. This will cast some
light on the dissatisfaction of buyers about the reserve price
of Sudan cotton and to what extent il conforms to market prices,
Variables: (Ps)’ (Pe), (PP) and (Pa) are Liverpool quotations

for Sudan, Bgypt (ELS) Peruvian (ELS) and American

medium short staple cotton respectively.

C. = all costs shown in the joint a/c of Gezira Scheme
for‘lint and cotton seeds. This variable is chosen
for Gezira as it represents the administering agent
which sets the minimum reserve undeclared price.

. Besides, Gezira supply almost all the cotton offered
in the auctions,

C, = all costs of joint a/c less cotton seeds expenses.
The reason is that the Liverpool cotton price (Ps)
ig for lint cotton and therefore if any relation
exists, it would be between such price and the proxy
variable of all lint cotton produced.

(C,) and (C,) are the items on the debit side of the joint

cotton a/c¢ representing (the variable costs + depreciation),
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S = all stocks of cotton in Sudan. Though this variable
ag used, may show some upward bias, as it stands for
stocks at lst August which is the middle of the Sudan
marketing season, account should 5e taken of the stocks
of FELS in other producing countries at the time Sudan
prices are determined. FYor this reasgon no adjustment
is made as there are no figures on cotton (ELS) stocks
in other countries. The high estimate of Sudan
stocks is taken as a rough approximation,

Estimate:

The relation is expressed in linar equations of the type

P =a+bP, +1u
s i

Ps = price of Sudanese ELS

P. = (i = e, p or a) prices of Egyptian, Peruvian or
i

American
u = error term.
Out of the various multiple regression equations fitted,

the following was obtained as best fit for (1953-65) and (1953-63)

respectively:
S
S&
(6.%) P = -6,6068 + 0,3583 P+ 07744 P ~
(0.1641) (0,2251) P
0.00031 St
(0.00471) 0.94  1.671

(6.15)?s = -15.5383 + 0,0995 P_ + 1,0932 P_ +
(0.2763) ¢ (0.3604) P

0,2222 p_ - 0,00101 5, + 0.00013 C

(0.2471) ® (0.00886) ° 2

(0.00091) 0.94 2.424



The inclusion of (Pa)’ (8) and cost variables (01,02) does
not improve the result obtained by faking only the prices of Egyptian
(Pé) and Peruvian (Pp) as the only explanatory variables. Though
these variables (Pa)’ (8) and (Cl’CZ) are statistically
insignificant, they retain the expecled signs vhich indicate that
the price of Sudan cotton tends to rise with increasing costs, price
of American cotton and smaller stock figures;
The crucial variables which account for most of the variations
in (Ps) are those of the similar growths (ELS) of Egyﬁt and
Pera. But the fact worth mentioning is the relative impoxrtance
of the Peruvian (Pp) quotations in determining Sudan prices (Ps)o
According to equation (6,%) above, both (Pe) and (Pp) are
significant at 10% and 5% levels respectively. At this level
of significancé a 10% change in either (Pe) or (Pp) will cause
6h and 7.5k change in (Ps) in the same direction at the mean
value of the price variables respectively. And in equation
(6,15) the Peruvian price (Pp) is the major significant independent
variable in the relation, Its regression coefficient indicates
a more than proportionate change in the price of Sudanese when
the Peruvian price changes., The rate of change is (1.1) at
the mean values of (PS) and (PP) and is significant at the 5% level,
The net result from the two equations analysed above is  that
Sudan cotton price formation is highly related to the Peruvian
(Pp), to a lesser degree to the Egyptian (Pe)‘and very slightly to
American (Pa) stocks and cost variaﬁles during the period of

Study 1953_650



According to the conditions of oligopoly, Egypt is
expected to set the price while both Sudan and Peru follow suit,
Lgypt is the biggest producer with the lowest cost. Yet the
higher correlation between the Sudanese ELS cotton price and
the Peruvian Pima price than its counterpart between Egypt
and Sudan, can be explained on iwo grounds:

(1) Either Sudan is not following the position as

indicated by oligopolistic theory of being a
price taker as it is set by the leader (Bgypt),

or (2) the grades of Sudan extra long staple cotton have
been of lower quality than those which Bgypt expoxrted
during the period of study. Therefore they
commanded higher prices than those of both Sudan
and Peru,

In fact, no single answér could be drawn without taking
accoﬁnt of both factors mentioned above, During the period
of study 1953-65, ELS cotton trade experienced drastic changes
made by Egypt. Alexandria cotton exchange was subject to contxol
until it was finally closed. Egypt diverted hér cotton trade
to the Bast from the Western market, Accordingly, market
information provided by Liverpool cotton exchange for ELS
cotton was less and less effective. Added to all these, is
the U.S. cotton policy which makes the price less free and
subject to market forces. Under these circumstances Sudan
minimum reserve price was adopted to help and guide auction

transactions.
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The only price quotation for a similar growtih in the
Western markets to which Sudan mainly exports, is the Peruvian.
It is in direct competition with theé Sudanese in these markets.

On the other hand, the variation of ELS grades of cotton
exported from both Sudan and Egypt may be responsible for the
price differential and the resulting relatively lower
correlation than with the Peruvian;

Cotton grade is determined by & host of factors: length,
strength, lustre and cleanliness, Sudan cotton LS grades
in this context have been varying cbnsiderably with a tendency
of over 50% concentration in the lower grades, According to
Sudan Gezira classification, grades of ELS produced in Sudan
gave the following results(l)which indicate this tendency

of lower grades content for the years 1950-64:

1950-54  1955-62  1962-63  1963-64

Grade 5 and lower 81% 5 17% 5%

However, the siiuation can be summed up as follows:
Sudan cotton price formation is influenced by bqth Fgypt and
Peru prices though the latter's effect is more significant.
When both are introduced together with other independent variables
the price of Peruvian cotton assumes all the influence Trom othsr
variables in the relation including the Egyptian price as well,
The reasons are either statistical, due to the strong correlation
between the two explanatory variables (Pe) and (Pp), or economic,
For economic aspects Sudan might have had the chance of determining

her cotton prices during the period of study, for a large part of

(1) Compiled from: I.B.R.D. Report on ELS cotton, Appendix
4, p. 10. (Years 1950-54, 1955-62), Economic Survey,
Sudan Government Ministzy of #inance and Economics,

1963, 1964 (Years 1962/63, 1963/64).
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vwhich BEgyptian cotton was completely diverted to the East.

A though BLS cotton was not in relative shortage, Sudan cotton
prices were set in relation to price quotations for similar growth
prevailing in Western markets (Liverpool). The tendency to
accepd thg Peruvian price és representing these gquotations
reflects the possibility of Sudan ppices being less than the

- Egyptian sold in the West because of lower grades content than

the Egyptian,

Such a conclusion, however, does not invalidate the results
obtained in the previous chapter on demand functions where the
Egyptian variety of ELS was taken as the close substitute for the
Sudanese in the markets congidered. On the contrary, taking the
Egyptian growth:instead of the Peruvian is based on the belief
that while both are the main close substitutes for the Sudanese,
the potential and stronger close competitor is the Egyptian,‘
"Egypt is the principal producer with the lowest cost which
gives her a leading role in an oligopolistic market of ELS.

AMlso the significance of being a potential competitor, even
stronger than at present, is envisaged from their intention

to return to the Western markets thus creating a permanent
threat to the Sudanese., This is decided upon after having
largely consigned their cotfon exports to the cenitrally planned
economies of Fastern Rurope. In his statement on the cotton
policy for the year 1965/66 ithe Egyptian Minister of the

Economy and Foreign Trade referved to this return and to a less
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interventionist policy in futureo(l) However, the fact remains
that U.AR.'s large debts(g)to U.5.5.R. and the convenient
method of repaying through cotton exports raise some uncertasinty
about these intentions embodied in the cotton policy of Egypt.
The conclusion therefore is that Sudan cotton pricing is
market-oriented, Despite an element of inflexibility in the
sjstem and rapid adjustment of the reserve price; the price
gquotations prevailing in Liverpool‘follow the trend of the
similaxr growths of Lgypt and Peru. Resort to a minimum
reserve price by the SBudanese cotton authofities is not so
much an interference with the market as a guide for auctioneers
where price information is scanty. By making the reserve price
declared before the start of the auction, the Sudanese cotton
authorities insistence about the role of the reserve price will
be confirmed to the dissatisfied complaining buyers and bidders.
During the period of study evidence was given that prices were
market-oriented, Co-ordination with other producers (i.e.

Egypt) may help in making the reserve price a declared one.

SUMMARY

(1) The price formation of Sudan cotion is market oriented and is
not internal cost oriented. This means that Sudan cotton follows
the market quotations of similar growths, as has been proved
empirically, and is not priced solely according to costs incurred
already. 0f the similar growths, Sudan cotton prices showed more
correlation with the Peruvian than the Egyptian, The explanation

is due to many possible factors:

(1) Hassan A. Zaki, "Outlook on Our Cotton Policy", p. 68-69,
Rosc-Bl. Yossif, (Special cotton supplement) Weekly liagazine
No, 2008 (1966).

(2) F.A.0. Indicative Plans for Agricultural Development, 1965-85:
Near East (Prov.) Vol. I, p. 60.
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(i) The disappearance of Egypt's cotton from VWestern mafketé
to the Rast, Thus Liverpecl quotations were of less
help as price information since Sudan cotton scld
during that period was of lower grades and commanded
a lower price nearer to the Peruvian than the
BEgyptian,

(ii) The Peruvian quotation is' the price information
avallable and useful when the marketing season startis
in BSudan on which; with Bgypt's interventionist
policy, more reliance is placed.
(2) Sudan cotton reserve price; the source of huyers!'
complaintg, is not an interference with the market. Though
it was undeclared, the empirical test on the price quotations
against vhich bids in the avctions were accepted (starting
from reserve minimum price) showed closer adherence to the
market price of other cottons than to the costs of production
in the Gezira scheme,
(3) Though Sudan pricing follows market quotations, it does not
strictly fit the oligopolistic conditions of thé market by following
the leader's price that maximizes the joint profits of the
competing oligopolistic producers, The divergence between
leader's price (Bgypt) and Sudan's price is referred to in

(1) above,



On the whole, one can say that Sudan tended to set
her price in broad terms with the leader (Egypt) during the
period of study by which time Hgypt's cotton was committed to
the Bast. This tendency was confirmed by two incidents when
Sudan stuck to her reserve minimum price, rejecting bids
made al the auction closer to the Ligyptian reduced price
quotations, The consequences were grave as the cotton
was held off sale and later was sold at even lower prices
(1957/58).
(4) Vith BEgyptian cotton returning to free trading as
declared in their cotton. policy 1965/66, the competition
will be more fierce., The ability of Sudan to deviate from
price quotatiocns is limitled by her resources, her need for

immediate sales and the key position of cotton proceeds,
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Chapter Seven

SUMUARY, DISCUSSION AND CONCLUSIONS

As the main results obtained are summarized at the end of
each chapter, they will be broadly outlined here before discussing
their implications on cexrtain policy issues.

It needs to be emphasised, however, that because of the empirical
nature of the study, necessary caution should be tsken when the resulis
are interpreted .and used. The accuracy of the estimates and the
conclusiveness of the results, are, by and large, determined by
the quality of data used and the computationsal procedures applied.

Having established the fact that Sudan's exports proceeds are
subject to a relatively high degree of instability; higher than the
average developing couniry exporting primary products, and that the
main causes of this instability are attributed to specialization in
primary production with high degree of commodity concentrates (extra
long staple cotton), the study set out to investigate the basic
relationships of demand and supply of this single crop. The
objective is to provide more insight into the factors underlying ﬁhese
relationships and their impact on policy decisions concerning ELS.
cotton, the backbone of the economy.

The empirical evidence suggests that world demand for ELS cotton
seéms to be inelastic (- 0.8). This elasticity indicates that the
demand is much more elastic than it used {to be in periods preceding
the period investigated here (1953-~1965). The results obtained
explaiﬁed this as a manifestation of the growing competition between
ELS cotton on the one hand and short staple cotton and man-made fibres
on the other, BEstimates of demand functions for five of Sudan ELS

cotton expert markets (U.K., France, W. Germany, Italy and India),



show that Sudan ELS cotton demand has a markedly high elasticity

with respect to price. Bxcept for U.K., the estimates obtained

were: France (-3.0), W, Germany (-6.8), Italy (-~13.5) and India

Gm5%7)o Together with the significant estimates of cross elasticities
with similar growths (Egypt's) and man-made fibres, the results reflect
the extent of the keen competition Sudan cotton is facing in these
markets, This is believed to be the outcome of loosing the traditional
export market of U.K, where Sudan concentrated her exports until
recently and the subsequent efforts made to redirect her cotton

trade,

In doing so, Sudan ‘did not seem to strictly follow the oligopolistic
model explaining the market behaviour vo which the Sudan ELS cotton
market is believed to approximate, in pricing her cotton, the results
suggest, Sudan did not closely follow the actions of the leader (Egypt)
vho is the largest producer with lowest costs. Testing the formation
of "reserve price" from series of observed(l)aotual prices the result
shows that it does not seem to départ from market information of
similar varieties (e.g. Peru),

The analysis of the supply side on the other hand showed that the
institutional organization of the cotton sector imparts certain
rigidity to supply response, Froh results obtained for Gezira scheme
and using the distributed ldg adjustment model,the supply of cot&on
is very inelastio in‘the short run and relatively elastic in the
long run, The long run elasticity incresses the more one allows for
lbigged effects, a clear manifestation of the institutional rigidity

and other constraints, Attempts were made to estimate tenants (cotton

(1) During the pericd of analysis "reserve price" remained undeclared
to bidders at the auction,



210,

growers) supply response. Despite the fact that the institulional
rigidity limits the rationale of estimating the respoﬁsiveness of
tenants to economic incentives, the results obtained for the Gezira
scheme suggest that tenants respond to economic reward by pﬁtting more
effort into cotton production. This is revealed by the relation
between cotton yields and the income share accruing to the tenants,

The inguiry into the factors conﬁfibuting to production and cotiton
yields in the ELS cotton sector suggests the following:

(l) Aggregate ELS cotton production in Sudan is influenced‘by land
input and rainfall. The effect of the land input is, however,
believed to be ovéruestimated ag the "irrigable acreage"
conceals the effects of the other variables not included
in the analysig because of difficuliy of measurement.

(2) In the Gezira scheme where more data was svailable, estimates
for 1945/64 and 1950/64 showed that land, rsinfall, hired
labour for picking, insecticides and fertilizers are the
signifiéant factors that turned out to account for output
and yield variation.

(3) The influence of the management variable did not show up in
any of the basic estimates chosen for the discussion., Yet
it proved to be of some significance in one estimate only.

(4) Some of the factors in Gezira are believed to be below
optimal use, This is illustrated by the calculated
marginal productivities of both fertilizers and insecticides.

(5) The ELS cotton sector is believed to be working under constant
returns to scale. This concluéion is based on the significant

increasing returns to scale obtained for the Gezira scheme,



The result of diminishing returns to scale obtained for
the whole colton sector was therefore discarded as it
was based on an inadequately specified relationship in
the absence of relevant data.
In context of the outline given above for the results of the
statistical analysis attempted; some of the policy issues concerning

BLS cotton will be discussed as follows:

(a) Issues in ELS cotton production and institution policy

(i) Adjusting BLS cotton supply to lone term trend

From chapter IV it has been shown that consumpiion of cotton as an
apparel fibre has been déclining in relation to total consumption of
textile fibres. ., More important is the conclusion suggested by estimates
of cotton demand functions that cotton, in general, is no longer a
non-inferior industrial rev material in some markets of Western Europe.
This together with the inelastic world demand obtained for ELS cotton
and the increasing competition from short staples and man-made fibres,
indicate that the long term trend of ELS cotton commodity is declining.

Sudan has vastly increased her acreage under ELS cotton during the
period of study. The overriding criterion was that ELS cotton is the
most remunerative crop, Targets were set in the Ten Year 1960/61-
1970/71 Development Plan $o expand the acreage under ELS cottoﬁ to
one million feddan (against 740,000 feddan in 1963/64). These expansion:
are being completed at rising costs. Because of the institutional
rigidity and absence of other alternative crops, aréas brought under
cotton are bound to remain under cotton with limited chances of
adjustment to the declining t;end. Uﬁder such ciicumstances and in
view of the inelastic demand it ssems necessary that the long temm
policy should be geared towards adjusting ELS cotton supply to the

market demand. This would mean no more expansion of the areas undexr



cotton with the present conditions of demend and competition, Resources
should be directed to other uses,

But this might seem unwise if the profitability of the cotton
crop as compared with other alternatives at present is considered,

The concept of profitability needs to. be widened to includé other less
profitable enterprises in comparison with cotton, Judging by fhe
present situation where cotton is the only cash crop, most of the causes
of iﬁstability.of export proceeds are atitributed to the wvulnerability
of cot{on and its violently fluctuwating yields. These short-run
fluetuations, undoubtedly, should be taken into the profitability of the
long run. It has been éhown in chapter one that countries with more
than one export cash crop are subject to a relatively lower degree of
instability.

Thus limiting the area expansion and diversifying with other crops
is believed to be more effective in reducing the instability of export
proceeds arising from dependence on ELS cotton alone, The big
potential that Sudan seems to enjoy for expanding the acreage under
ELS cotton is possibly reduced by the rising costs of cotton prodﬁction.
The competitiveness of Sudan depends mainly on cost reductions whéther
with respect to other producers or other textile fibres. FYmphasising
on more intensive measures to increase ELS cotton production would most
iikely reduce the costs more than extensive cotton produvction dependent
on expanding the acreage under cotton. From the production funciion
analysis it has been shown how cotton yields could be favourably
influenced by using more fertilizers and insecticiaes. The results
suggest that they are below optimum use. Yet under conditions of

expanding the acreage to increase cotton production their use could not



be increased without considering the overall effect on market
conditions and cost reduétionso At presentgland with the prevailing
levels of application there are already tendencies of disequilibrium
between cotton demand and éupply0 fut if acreage expansion is
limited, oxr even more, ELS cotlton is confined to the best areas with
higher yields,; intensive cultivation with optimsl use of these inputs
may lead to increased production and productivity with significent
reductions in costs. Moreover, use of more variable resources will
increase the elasticity of supply and make the adjustment more feasible

and rapid when necessary.

(ii) Adjusting institutional orgenization.

Generally speaking, institutions are devices for achieving certain
gorls at a perticular time and place. To this effect the institutional
structure of the cotton sector symbolized by the Gezira scheme proved
to be an element of success in producing cotton in commercial quantities
in Sudan in the early days.

Tenasnts were closely supervised, loans were attached to work done
and the single cotton crbp provided more chances for standardizing
most of the practices and operations. With diversification, the
chances to deo this would become less favourable,

It becomes therefore necessary to change the institutional emphasis
80 as to lessen reliance on administrative cont?ol and encourage
economic incentive, This is ten%atively suggested by results obtained
for Gezira to the effect that tenants seem to respond positively to
ecornomic rewsrd. It must be stated; however, that two things need
to be stressed at this stagei' any review or change in the instituticnal

organization so as to "accommodate economic opportunities, reward



and encourage growth"(l)should safeguard the national interest of
groving ELS cotton and preserve the large scale of operations prevailing
in the cotion sector. With the present state of cotton trade, tenants
would be less inclined to give due attention to cotton if other crops
afe introduoed, Besides the question of econoumlc incentives and
tenant's participation in management of their crops, the system of a
fixed profit sharing arrangement to which ELS cotton crop is subjected
.needs to be reviewed. Although fixed proportionate sharing is good

in bad years, it does not seem to stimulate tenants to increase their
products by intensifying thei? effort. The need for capital
accumulation and savings is quite legitimate and under any orgenization
of production tenants sre liable to pay out of their income, tax,

rent, crop share;oo Yet emphasis should be on potentisl income and

on creating the favourable conditions to derive that optimum level of

(2)

income.

(b) Issues in Price and Marketing Policy

(i) Prospects of price discrimination

In a monopolistic situationvhere there is some independence and
choice over price formation, the producer's problem will be to maximize
his returns in his produci markets, Among the market outlets that
are open %o him, he reallocates his product in a way that meximises
his retvrn. A prior knowledge of these markets' demand elasticities
becomes therefore necessary so as to guide him in doing so. By keeping

these markets separate end fixing different prices for each, he achieves

(1) ZLewis, WeA., The Theory of Economic Growth, p. 142-144.,

(2) Kazushi Ohkawa and Henery Rosoveky "The Role of Agriculture in
Modern Jepanese Economic. Development", Leading Issues in Economic
Development (ed.) Meier, G., 1965, p. 304-%14.

¢




his maximun return. The basic conditions for such a model to be
applicable are: dJdiffervences among demand price elasticities,
markets indepedent of each other and total supply being controlled
so as nhot to affect allocations of sales.(l)

Sudan, in these contexts, is not in a monopolistic position by
itself so as to apply such models strictly, Yet, the oligopolistic
nature of the LS cotton market (competition smong the-few) and the
relative importance of Sudan as being the second largest producer
(25 - 30% of world production) make it appropriate to discuss such
agpects of price and marketing policy.

Examining the pricé demand. elasticities, in the selected export
markets of Sudan cotton, one finds that they reflect a strong sensitivity
to price changes. This is particularlybo in W, Germany, Italy and

India, while it is low for U.K. and France, as is given in the table

belows
Sudan ELS cotton price demand elasticity
Table (7.1) 1953-65
UK. France W. Germany Italy Indis
insignificant | - 3.04 - 6,8 | ~13,5 - 5.7 }

Source: From table (4.13), chapter IV and equation (4.3.14)
of Appendix (A).

The size of these elasticities would suggest that a price discrim-
ination model should be adopted from the outset, However, it is not

possible to entertain such an idea without taeking the feollowing factors

(1) J. Robinson, Economics of Imperfect Competition, Chapter 15 po 181,
1933, See alzp Chester,, 0. . Fruit and Vegetable Marketing in
the Economic Development of Greece, 1962, Research monograph (3)
Chapter 3, p. 79-99.




into consideration: -~

(1)

(2)

(3)

(4)

The same demand equations for ELS of Sudan which gave the
above-mentioned price elasticity, gave high cross price
elasticity with the prices of other substitutes. This means
that retaliation ig very much to bhe expected especially if

stocks are piled up. To the oligopolists, their joint returns

‘will not be guaranteed to be a maximum,

The income elagticity for Sudan ¢otton in most of these markets
is very low. Besides, India's foreign exchange position may
not permit a chance to exploit fully the advantages of a
price discrimination in hexr favour.
Sudan cotton supply as it is now is not controlled by one
agency. It is produced on publicly controlled schemes

(over 6%5%) and private estates (35% of ELS production),

This will make concerted action difficult. Moreover
Sudan's cotton supply is generally inelastic as has been
empirically shown in Chapier V of this study. A1l cotton

is produced in a fixed ﬁrea and rotation,
The difficulties and costs of price discrimination policy
campared with the policy of uniform pricing. The extent

of these factors is illustrated by Egypt's experience after
1952 vhere price discrimination and all other methods were
attempted to alleviate the féustrated exporis position.
Return to free market and uniform policy was briefly outlined
by the Bgyptian Minister of Economy as follows:

"(i) Selling at prices in conformity with world cotton

price Jdevels,



(ii) Selling at uniform prices and on a basis of equal
treatment for all world marketis,

(111) Selling on free direct basis with-a view to not
committing cotton exports to our imports of other
commodities, In échieving this, all special bargain
and bartering btransactions are prohibited in order
not to create various artificial prices for Egypt
cotton in foreign markets.

These measures have attained the goals envisaged and
influenced exports of cotton to recover many of the

markets that they had lost due to the chaos that had
been prevaiiing in marketing cotton in the pasto"(l)

Therefore, in order to safeguard the interests of .cotton

producers and the whole economy, Sudan should not go into a
policy.of price discrimination at a time when competition from
other producers, other fibres, natural (short staples) or
synthetic, is severe, fogether with an increasing world elagticity
" of demand for ELS.

Instead,; more positive action is badl& needed to co-ordinate

ELS policies with other producers,

(ii)  Co-ordination with other ELS cotton producers

Cotton is one of the primary raw materials for which no
internétional agreemeﬂt is reached to regulate production and
marketing. _This does not mean that cotton is operating without
difficulties. . On the contrary, the situation has been

depressed; with declining prices, piling stocks and stagnant

demand while output kept increasing.

(1) Hassan A. Zaki, "Qutlook on our Cotton Policy", 1965/66, statement
referred to earlier, See also Wright, J.F., "Some reflections
on the place of discrimination in the theory of monopolistic
competition", 1965, 0.E.P. Vol (17) July, p. 175.



The reason behind such an unhappy situation has been to
a great extent the reluctance of U.8. to join any general
agreement, Meanwhile she has been aggraveting the sitvation
by her cotlon policy which is based on the éupport price that
resulted in high stock figures. U.S. ig the largest
producer, consumer and exporter of cotton in general.,

However, indirectly, U.S., policy contributed to the
relative stability in the prices of short staple cotton in

which she has the lead, Other producers of the same

Lim
S

variety kept on expanding their production, accepting the
prices set by U.S. for similar growths. Faced with a
rapidly growing stocksg figure, U.S. was forced in the end to
change her support price policy (1966)(.1> The new policy
aims at diéposing of the large stocks, decreasing output by
cotton acreage curtsilment and increasing U.S. share in
exports by reducing exbort prices below previous levels,

Sudan cotton belongs to the ELS variety. This is the
one mostly affected by competition with the short staple American
cotton type and synthetic fibres. The determining factor among cottor
varieties is the price differential paid for ELS for fineness,
length and strength. It is this variation in cotton varieties
4that made it technically difficult to achieve an internationzl
agreement,

There has been no co-ordination anong LS cotton
produceré, though the possibility of establishing a harmonized
policy is there due to the small number of producers. Egypt
and Sudan together produce more than 70%4 of world production

and 90% of total world exports of ELS cotton,

(1) Xuczynski, H., "U.S. Cotton Policy of 1963", IMF staff pavers,
Vol. (XIII) No. (1) March, 1966, o. 52-80.




There has not even been any sort of indirect co-ordination
as was the case with the short stéples. To this effect one
can view the U.5. policy as some sort of indirect co~ordination,
with which the others will follow suit, fhis created some
relative stability when compared with the ELS,

It is the special position of Egypt and Sudan and the
absence of co-ordination that made the stability of the ELS
market subject to their actions.

(1)

Actually both countries were partly responsible’”’for
worsening the conditions of the ELS cotton trade during the
period of study 1953-65. While Hgypt has been responsible
for the price policy(g)and of the fibre on the market, Sudan
increased her output by doubling the area under cotton,
This together with the stagnant state of demand resulited in
declining price, stockpiling and sharp fluctuations in foreign
exchange earnings.

Both Egypt and Sudan rely heavily on cotton e?ports.
ELS cotton is a crop subject>to wide output fluctuations due
to its wvulnerability to weather conditions, diseases and pest
attacks. The adverse effect of these random factors is
accentuated by the absence of consciousgly concerted marketing
policy.

The lack of such co-ordination manifested itself on two

occasions during the period of study. In 1967/58 when Egypt

reduced her cotton prices Sudan refrained from following suit.

(1) This is contrary to what is sometimes maintained, that
Sudarn is a small producer and it can not significantly
influence the market, This is a simplification based on
Sudan's share in the market of cotton of all types. See
A.A, Suliman, "Cotton Stabilization Policy in Sudan',
African Primary Products (ed.) Stewart, I., 1965, p. 164.

(2) Egypt's ELS cotton price showed the highest degree of
variation of all fibre prices considered (Table (4.5) Chapter
Iv. For a discussion of Egypt's cotton policies, see
Hansen, B. and Marzouk G., Development and ¥conomic Policy
in the U.A.R. (Beypt), 1965, p. 95-109 and p. 200-201.




Sudan kept the regerve price al the levels she deemed reasonable
from her point of view, And by not responding to Egypt's action,
Sudan cotton was held off the market until it was forced to sell
at an even lower price than before; by which time the market

was already salisfied from Egyptian growth. The second incident,
though less serious, took place in 1965/66 when Sudan did not
redﬁce her cotton prices as Egypt did.

The two above mentioned inciden£s besides reflecting lack of
co—ofdination, ¥efer to the possibility of Sudan diverging from
Baypt ﬁhen pricing her cotton. This is a finding referred to
earlier when in the multiple regression equation explaining the
variation in Sudan priceg, the whole effect was accounted for
by the Peruvian price (Pp) and not the Egyptian (Pe)o

Yor Sudan to do this, stick to her reserve price in the
auctions, refrain from any reductions, sacrificing immediate sales
and adding to her stocks, can only be feasible under the following
conditions:

(1) Poreseeing a situation in future when she can sell

at prices higher than those at present plus the expensés
incurred in keeping stocks. |

(2) Affording to maintain the high price and tying up much

of the working capital.

(3) If buyers cannot obtain their supplies from other sources.

Yet the fact remains, that Sudan has not-got the lead in the
oligopolistic market of BLS cotton, or the resources to cope with
the adverse grave consequences of not responding to a market situation

and matching competition,



It is therefore to the benefit of the producers and
consumers of ELS cotton that a co-ordinated policy be operated
between Egypt and Sudan, This does not, however, exclude the
possibility of including other producers, Yet an initiative
from BEgypt and Sudan will ensure that the largest part of
ELS cotton trade is co~ordinated. Such positive action
ig a question that needs more concern at present. At leasi
it will create favourable conditions to match the concerted
.pélicy of U.S. for short staple cotton and the big affiliated
companies producing synthetic and industrial fibres.

(iii) Co-ordination of Internal ELS Cotton Marketing

The marketing institutions handling the ELS cotton

crop has been reviewed in Chapter II1I. From that review it
was very obvious that some sort of dualism exists in desling
with a single crop, cotton. 1f thig is the case, it seems
unreasonable to aim at co~ordination with other countries
producing a similar variety before putting the internal
marketing into oxder. At.present only public sector cotton
is s0ld at the auction while the privately produced cotton is
sold outside the auction between producers and exporters at
prices less than those obtained for public auctioned cotton.
Schemes which take loans from the Agriculture bank affect
their sales under its supervision,

The dualism in the marketing arrangement of Sudan cotton

- might be an historic phenomenon which has to be subjected to
nevw thinking according to theArise of the present circumstances
of the econony. The historic nature is explained by the
existence of the vast Gezira Scheme which deals with production
and marketing of public cotton, while the newly established
private schemes departed from Gezira organisation in the marketing
of the crop. They do not have the size and the facilities

available to Gezira and there is no reason for noit co-ordinating



at the most important phase of cotton business, i.e. marketing.

The cotton sector can thus be viewed as one unit towards
which a concerted policy can be framed. The present dualism
can be removed by entrusting all the marketiﬁg operations to
one body., More important is that the agricultural bank will bde
wholly engaged in credit and finance operations without being
involved in marketing as al present.

Separation of marketing and finance as envisaged before
is some sort of specialization which would create more favourable
conditions for efficiency and proper co-ordination between
available means and desirable goals,

The form(l)in which co-ordination should take place can
only be decided upon after considering the experiences of othexr
primary producers as well as the local conditions of Sudan,

However, the presence of the Gezira organization with all
the equipment and experience accumulated would immediately
suggest setting up a marketing board for all Sudgn cotton,

At present Gezira is empowered.to regulate production and
conduct marketing for more than 6C% of Sudanlcotton. - The
size of the organization and the available facilities will
ensure the advantages of scale if the scope of operations is
widened to include the privately produced cotton.

Re-organizing the present marketing machinery of public
cotton (Gezira) wiil improve the efficiency and reduce the
marketing expenses incurred. It wiil increase the bargaining
pover of the whole ceotton industry and improve the marketing
organization by regulatipg and harmonizing the market

procedures, sale practices and scale of operations, (1962/63

(1)  Abbot, G., Marketing Boards: Their Establishment and
Operation, . 1966, F,4.0., Rome.




marketing expenses were 0.42% and 1% of crop value for

(1)

Gezira and private cotton estates respectively.)

(iv)  Need for.Co‘tton Stabilization Policy

Though Sudan suffers relatively more than some other
primary producers from export fluctuations, no stabilization
policy was introduced. The faclors responsible for these
fluctuations are both demand and Supply factors, This
has been revealed by the empirical analysis of both suﬁply
and demand for ELS of Sudan in the earlier parts §f this
study.

On the supply side ELS cotton is subject to wide
variations due to weather conditions and insect attack.
Besides, oottop preduction is concentrated in the special
variety of ELS‘with no other export cash crop to share the
risks of fluctuations, The institutional aspect of the cotton
industry in the Sudan adds to the inelasticity and rigidity
of supply as cotton is grown in schemesg with fixed area
and rotation. A1l these factors resulted in sharp fluctuations,
adversely affecting producers' income and the stability of the
whole econony.

On the demand side, BLS in general suffered from stagnant
demand and declining prices. More specifically for Sudan,-
is the loss of her major traditional export market, UK.

This happened at a time when Sudan almost doubled the area
under ELS cotton and has to repay the loans invested in

these extensions,

(2) Charzzs made by the Agriculture bhank on private estates borrow-
ing from it are as follows: 6% interest, 2% of total value

of cotton to cover management expenses and 1% commission for
selling the crop.



Though the argument may not be conclusive as to whether
supply or demand is responsible for the depressed situation
of BLS, the available evidence points to demand being
responsible in Sudan's case,

The price elasticity of demand for Sudan BELS turned out
to be very high in four out of the five export markets studied.
This high sensitivity of demand to price and the loss of the
British traditional market refer to demand deficiency thesis
8s being the cause, Such conviction is further reinforced
by the fact that éhe piling of stocks increased the elasticity
of supply of Sudan BLS cotton. This would have matched any
steady or growing demand,

Despite its key position as the backbone of the Sudanese
economy, no stabilization policy, on the lines of those
adopted by other primary producers, vas made for Sudan cotton.
However, all that exists is a reserve fund for Gezira tenants
and a reserve equalization fund to cope with government
revenue fluctuations, |

(v) Increase in Productiviiy and Improving Quality of Cotton Grades

The need to improve the grades of Sudan cotton has been
referred to earlier. Better grades of ELS command higher price.
Grade is a composite measure of length,; strength, cleanliness,
colour and spinning performance.

Apart from agronomic research, no other measures are tzken
to improve these grades. Much of the quality improvement
required depends upon the tenant's effort and attention, To
this effect the price policy.can be geared with price differentials

for each grade,



The present accounting practice in cotton schemes is
another implication of the institutional set up of these schemes,
symbolised by Gezira. Cotton is received from each tenant
against a receipt indicating the volume, Then the processes of
ginning, grading and marketing takes place. VWhen the proceeds
are realized each tenant is paid according to his output
indiscriminately. The difference of earnings is a quantity
rather than a guality one. The same rule applies to cotlon
expenses incurred during a crop year. They are charged to
each tenancy indiscriminately as well. The effect of this
is accentuated with the sharp variations of the crop and
the vast size of Gezira scheme.,

Tovsum ups it is most likely that ELS cotton will remain
the backbone éf the Sudanese economy, at least in the foreseeable
future, Al though the short run prospects of ELS cotton do not
seem to be very bleak, yet in the long-term these prospects
may not be very bright. The heavy investment and research
in progress in the man-made fibres indusiry will continue to be
a threat to natural fibres. A breakthrough in improving the
technical qualities of these synthetic fibres (e.g. moisture
absorbency), will adversely affect EIS cotton, the gquality fibre
favoured in production of fine textiles. The concentration
of the man-made fibres industry in the developed high income
countries means that most of the loss would be experienced in these
markets firgt. On the other hand; the potential demand for
cotton textiles in general and fine cloth in particular, existing
in the markets of the develoﬁing countries, could only be
considered as an effectivé demand with rising incomes and
standards of living subsequent to and depending on the speed

of the process of economic development in these regions,



Therefore, efforts in Sudan musgt be directed towards
reducing her sole reliance on this single commodity, by a
more general diversification of the economy and
strengthening.its inter-sectoral relationships. The Sudanese
agricultural sector should adopt a more siable pattern of
production that would accommodate changes in demand and provide
better utilization of the country's basic factor endowment.
Agricul tural research should be stepped up and encoursged to
explore these other possibilities besides cotton in the
different regions of the country. Special attention should
be given to the livestock resource which al present contributes
about 10t of Gross Domestic Product while still highly
inoptimally exploited,

On the ofher hand industrial development based on
processing the raw materials locally produced should be
encouraged wherever and whenever it is economically and
technically feasible. As the size of the domestic market
is small, most of the established industries would be export biased.
To compete in the- export markets, this, undoubtedly, means that
Sudan should preserve the same comparative advantage she

already enjoys in the locally produced raw materials,
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Appendix B

fnnual Growth rates of the variables used in the study

of cotton output (irrigated) in Sudan 1945/46 -196%/64.,

(Regression results:

X = ab )

Gewnirs

scheme

Variables

1945/46-1963/64] 1950/51-196%/64

'Private estates

1945/ 46~ 1963/64

Al Sudan
1945/46-196%/64

Wb

ﬁ2

b']o

ﬁ2

v

R

b

R

Total output
Acreage
No.
L
(L)
Total supply
of fertili.
Zers (Fq)

of pickers

Total supply
of ingectic-
ides (Iq)
Value of total
supply of fer-
tilizers (F')

Value of total
supply of in-~
secticides (I')

fertilizers (F)

Expenditure on
insecticides (I

Bxpenditure on
manggement (1)

ixpenditure pex]
feddon of fer-
tilizex C:>

A

Expenditure pen
feddon on In~
secticides ( )

Expenditure pen
feddon on man-
agement (ﬂ)

Yield per feddo
pAN

Y

Tenants profit
share (R)

Size of cotton
tenancy (7)

Cotton stocks

2

1(5)

Expenditure onz

4.40
5.5

%
1.64

)

~1.53

4.7

0.25
0.81

0.06

.x_
~-0.03

-0.05

0,80

.0,26

4. l
7.7

*®

0.6

10.4

10.3

4.5

2.4

2.4
%
~3.39

e -x-
“5099
~2.12

10,1

0.05
0.87

-0.07

0.85
0,22

0.67

Ou 37

-0.05

0.20

0.04

-0,04

0.85

0.55

21.6
20.3

b

0.89
0.93

7.0

7.65

26,6

20.0

2345

27.2

0

0.56
0.96

0.71

0.74

0.72

* Insignificant.

A1l other growth rate (b's) are significant at S o



Table 2

A11 Sudan FLS Cotton 1945/46 ~ 196%/64
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Appendix B

Matrix of Simple Correlation Coefficients

at %6 level.

Variable Y! P g A| F‘ Ii wt
¥' L.000  -0,553  0.277 9-774 0,793 0.7%36  0.394
P 1,000 -0,266 ~0,576 -0.670 -0,%380 -0,268
S 1.000 0.652 0,547 0.715 0,605
A 1.000 0.946 0,884 0.141
r ' 1.000 0,790 0,121
1 1,000 ~0,009
Wt 1.000

N, B Any value greater than 0.45 is significant
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Appendix B

Table 3 (Gezira ELS Cotton 1945-64

Matrix of Simple Correlation Coefficients

Y R S A W, L A Tim

P .
Y 1,000 0.412 0,133 0.631 0.448 0,801 -0,585 0.59
R 1.000 -0.340 -0,0%1 0.260 0,290 0,075 -0.08
s 1.000 0.622 0.005 -0,205 -0.638 0,60
A 1,000 0,053 0,312 -0,955 0.87
LA 1.000 0,305 -0,130 0,17
L »
P
(No. of 1.000 -0.322 0,38
pickers)
7 1,000 -0,90
Time 1,00
Any value greater than 0.45 is significant at 5% level.
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Appendix B

Table 4 Gezira ELS Cotton 1945/46—1965/64

Simple Correlation Coefficients (ILabour)

According to Assumption I of | Assumption II of 0. of
200 day work (in man/hrs.) 275days(in manfrs), tton
Variables |All Labour | Family | Picking | A1l Laboux 9
) : Pickers
Labour | Labour (p on)
(n) (L) | () (1)
D

Y 0.852 0,625 | 0,801 0.855 0.801
R 0.117 ~0,0%5 [ 0.290 0,120 0,290
S _ 0.361 0,630 | -0,206 0.354 -0,205
A 0.886 1,000 [ 0,312 0.881 0.312
Wt 0,188 0.052 | 0.305 0.190 - 0,%05
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Appendix D
Table 2 TOTAL AREA OF MAIN CROPS
By Types of Irrigation 1953/54 - 1962/6%
(feddons: feddon = 1.035 acres)

CROP YEAR IRRIGATION RATN FLOOD TOTAL
1953/54 513,170 49211,412 190,744 4591543526
1954/55 5599752, 4,117,000 | 143,851 4,820,607
1955/56 628,815 4,648,403 | 68,175 593455393
1956/57 724,708 4,8%4,103 | 262,168 | 5,820,979
1957/58 739,550 4,575,668 | 106,157 5,421,579
1958/59 891,065 5,%65,761 | 203,2%3% | 6,460,059
1959/60 999,177 5,355,270 |192,509 6,546,956
1960/6). 1,140,600 5,028,%49 |118,491 | 6,287,440
1961/62 1,242,386 5,500,090 |266,113% 7,008,589
1962/63 1,242,225 5,980,230 | 110,846 743%%%, 301
1963%/64 1,295,983 6,567,160 |125,645 7,988,788

Source: Bulletin of Agricultural Statistics, Ministry of Agriculture,
Khartoum, 1963 gnd 1964,
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Appendix D

Toble 4
Livestock (000%s) head
1955/56 1962/63%
Cattle 6,907 9,100
Sheep " 6,946 8,600
Goats 5,78% 6,800
Camels 1,500 2,000
Source: Feonomic Survey, 1963, Ministry of Finance

& HKconomics, Khartoum,
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Table (1%) Costs of Cotton Production Appendix (D)
in the Gezira scheme®
19531963
(000's Ls) Costs less expenses
All Costs incurred on cotton seeds
(C7T) (6 2)
1953 4070 3370
1954 3765 | 3360
1955 3286 2938
1956 3921 3552
1957 4624 » . 4159
1958 2866 2779
1959 4486 ' 4016
1960 5167 4728
1961 4960 : 4697
1962 8559 7674
1963 7159 6696

% These are the items included in the
Joint Collective Account of cotton
production every crop year. Figures
are taken from Sudan Gezira Board
annual statements of accounts,
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