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Sluilmary and Conclus ions 

The purpose of this paper is to evaluate the appropriateness of the 

75/25 Foreign lxchange Rate Conversion Formula and more specifically the 

effective exchange rate (US$ 1.00 = LS I .A25) currently :sed to value 

agricultural exports. Our analysis starts with an assessment of the 

calculations undertaken -y the IMP to ewVZluate Sudan'!3 export compot it ivc­

ness of agricultural crops. 

A case is made that the returns to farmers as imputed by the I:Und 

are not adequate and are based upon inappropriate criteria. Alternative 

methods of calculating returns to farmers are evaluated. Our analysis 

shows that net returns to the production of agricultural crops as measured 

by "excess profits", and the export competitiveness coeflficients are both, 

highly sens it ive to the returns impted to the Iarmris' manageri t mI nct ion 

in both the irrigated and the rainfed sectors. 

A series of sensitivity analyses .ilItstrating the eFfects or :ltena.­

tive exchange rates on production incentives and export competitiveness 

are undertaken. The objective is to identify the impacts of pricing policic-, 

which eliminate the overvalued exchange rate currently used to price export 

conunodities and imported inputs. Such pricing arrangements would climinate 

the heavy implicit foreign exchange rate tax burden on agricu ltur:,, exporters 

and the implicit foreign exchange subsidies currently allocated, or \7i-ded. 

to producers using imported inputs. The purpose of such a policy reform 

would be to increase the financial incentives of exporters of agricultural 

products and consequently Sudan's agricultural producers. on the other hand, 

pricing imported inputs on the basis of their real cost to the economy would 
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oncourage more e Fic:ient allocation and use of imported inputs and less 

dependence on imlported inputs. 

When the JM 's original recommended return to Farmers (wich is 

based upon farmer's off-farm opportunity costs as a skilled worker in 

Khartoun) is used in the calculations (e.g., LS 42/Foddan For irrigated 

cotton) a Foreigi exchange rate of not less than JS$ 1.00 = I'S 2,00 is 

required for all crops except Rahad sorghum to achieve tie desired compe­

t.itiveness coefficient. Rahad sorghum would requ ire a g1roa tor oxchange rate 

to achieve export competitiveness. 

The higher value for returns to management as calculated by the 

recent 1M1' team (e.g., LS 164/feddan for irrigated cotton), which is based 

upon returns farmers earn in othe.: developing, coun. ries ploducing s imil"ar 

crops, completely alters the results and clearly shows that the current 

75/25 conversion formula does not provide adequate Financial incentives 

to pro(11ceor.. 

Our sensitivity analysis reveals that at an exchange rate of US$ 1.00 = 

1,S 2.00 or higher, strong financial incentives, signifIicant excess 

profits and the necessnry export competitiveness can be achieved for 

Sudan' s princip:l expqort crops. If the government were to abandon the 

current Foreign IExchange Rate Conversion Formula and price conmlod:ities 

and traded .lputs at international. prices as reflected by a more appro­

priate exchange rate, present implicit foreign exchanpe rate subsidies 

on traded inputs and the imiplicit taxes on commodity export prices could 

give way to significant tax revenues. Pricing policies based upon inter­

national prices and co:sequently a real exchange rate can produce a desirable 
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policy result; a policy reform whereby producers, exporters and the 

goverimlnelt t reasury a I I bencrit in the slhor- un. In the inlermediate 

run the added gains should translate into greater output and export earnings 

and an improved public revenue budget. Our analysis indicates that explicit 

taxes on apriclture, iF present price distortions were removed, cold he 

implemented without creating d isincent:ives among producers. 

We have extended Vhe IMF analysis to consider net Fore:i gn exchange 

returns to imported inputs. The analvsLs shows that irrigated cotton earns 

by far the least amount of foreign exchange per unit oF Foreign exchange 

invested in importcd inputs. Our analysis Further shows that reducing the 

area devoted to cotton and increasing the area in groundnuts on the Gezira 

scheme would result in greater foreign exchange earnings and a substantial. 

savings in imported input requirement.",. IVe have estimated the additional 

area that could be put into mechan.ized sorghum production g iven the sa,,ings 

in traded and non-traded inputs that would result from reducinp cotton and 

increasing g'Oun1dult production ill the ezir- scheme. Our1 analys is i I lSttra t 

that such all expansion would require a relatively small amoult e f the savings 

and would generate an international value added oF about LS 25 million Fromn 

mnechan.i zed SOlghtl production. 

The combined results of reducing area devoted to cuLton and increasing 

the a rca of grolndntsts in the (Kozira scheme andialso increasin g the al rei 

in mechanized rainfed sorghim production would resul.t ill an estimate(! total 

increase in jnt.ernational 1,alue added of about IS 32 mil.li on. The overall 

reduction in imported input requirements is estimated to be about S 83 mil ]liol. 
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Ihe following are the major conclusions of our study: 

I.. The present effective exchange rate used to value in Sudanese pounds 

agr icultural exports (US$ 1..00 = LS 1.125) is inadequate to achiev' 

attractive financial incentives to either exporters or producers. 

2. 	 The exchange rate required to achieve export competitiveness is high,. 

sensitive to the returns to fariers (the imputed return to producers' 

management function). 

3. 	 If attractive Financial incentives are to bI provided to exporters 

and producers in the irrigated and rainfed sectors in order to achieve 

export competitiveness and encourage increased output and exporl 

earnings, the eFfective exchange rate ised to va Ie output and traded 

inputs should he not less than US$ 1.00 = LS 2.00. 

,1. 	 Removing existing input and commodity price distortions via the exchange 

rate will not only generate attractive returns to producers, but also 

give signi icant scope for explicit tax revenues. 

5. 	 By I'educing its dependence on irrigated cotton as the major source of 

foreign exchange and increasing the area devoted to groundnuts in th: 

irrigated sector, Sudan would earn more Fore:ign exchange and greatly 

reduce the requirement for imported inputs. 

6 I1f a smal I proportion of the savin gs real ized from reducigu the a rea 

devoted to cotton and increasing the area under gronLdnut. " in the 

Gezira scheme were invested in mechanized rainFed sorghuit production, 

substantial returns could be realized. 
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7. 	 The overa.l conclusion is that present pr:icing policy ner,.ls to he 

revised inimuediately to reF~lct the i'eal cost of inputs to the economy 

and the rcaI value of thc colmodit ies produced]. Tliis would encourage 

farmers to increase production theleby pemYT.itting the Suntoi s1,tnDi-

Ficauntly increase foreign exchange earnings during 1lie next croI ' Sea10'on. 
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The purpose of this paper- is to discuss the appropriateness of the 

curr ent efFective exchange rate (US$1.00 = IS 1.425) used to value aglri­

cultural exports and to deterIine Whether or not this Cxchanie rate achieves 

sufficient producer incentives and the necessary export competi.t iveness for 

Sudan'S nmajor crops. Our point of1departure .is the Nashashibi paper, 

"Sudan: Cometitiveness of Agricultui al Crops" (August 198,'1. We do ]lot sub­

scribe to the v'iew that the Nashashihi/IFB approach .is who]l Iy adequate to 

address the question at: hand, although wc believe it produces insights which 

are both use ful and di 'Eicult to calculate by other methods due to present 

data limitations in the Sudan. 

'he te-nn "compet-itiveness" as used in Nashashibi's nnlytical 1ramewvork, 

.is usCd i1 a restricted sense. It does not relate di rectly to Sudan' capjv,.!. Ky 

to compete in world markets. !lowever, the competitiveness coefficints do r­

veal. whether or net t would be profitable to produce a comod:itv ,o,export, 

given world prices, imported inplut requ irements, domestic resourc2 costs, ai 

imp] lied product ion unction and an exchange rate to link domestic and inter­

national values. It is thus a domestic index of export competJi.tiveness 
'2/
crops.­among Sidan' s 

It should he recognized that there are important limitations to the 

analyt:ical framework used. First, the approach is static .inthe sense that 

it, cannot show a y.iel d/proluction response to changes iii physicalI inputs or 

1/'1is paper has benefited from the review and constructive coments oF
Dr. W.i.lliam Bateson and Dr. Sachiko Sidhu. Th'e reviewers are not, how­
ever, responsible for errorsand omissions or the conclusions drawn in 
our analy-sis. 

2/[ the coef:icient of compet-itiveness is less than the exchange raite,
the commodity is profitable for export oriented production. 
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prices. And further, the framework cannot be used alone to judge whethe, one
 

exchange rate is preferable to another, once the "competitive range" has
 

been identi fied, )ecause i.tdoes not focus on such critical pol icy vai]'iables 

as net foreign exchange earnings, domestic tax revenues :ind domestic w:onsimer 

prices. lowever, we attempt to deal, in a preliminary way, with net 
'otei-n
 

exchange earnings and taxes in the last section of our paper.
 

Our discussion is approached in the following manner. 
We studied the 

basic table in the Nashashibi report (Table 11 Sudan: Cost Structure and 

Competitiveness of Selected Crops Including Tax, 1984/85) and determined that 

two underlying assumptions require further analysis. le first is the basis
 

upon which the "return to farmer", (i.e., return to the management function) 

iscalculated. 
The second is the failure to present results il alternative
 

exchange rates were used in the analysis. Namely, exchange rates other than
 

the current effective exchange rate arising from the 75/25 foreign exchange
 

rate (US$1.00 = LS 1.425) conversion formula are included in 
our analysis.
 

We have analyzed alternative, and we bel ieve more real istic, returns to 

farmers and also undertaken sensitivity analysis on the exchange rate. 1i
 

the process oF carrying out our study we determined that we could also oddress
 

net foreign exchange earnings in agriculture, thereby extending the scopL: 

of the Nashashibi paper.
 



11. The Basic IMF Calculations 

lable I is the basic table calculated by Mr. Nashashib i for the 1984/85 

crop season. 'the table shows the projected costs and returns for selected 

crops :in the irrigated and rainfed sectors -- long and uuediuml staple cotto', 

groundnuts, sorghum, wheat- and sesame. 'lle LS$1..(0 IS 1.42 e't-ective 

exchange rate resulting from the present 75/25 Exchange Rate Conversion 

Formula is used to value the outputs (commodit:ies) and the traded inputs 

(imported) for each crop. The "return to fanner" (return to the farner's 

management) under factor renmeration (1 ine 3c) is based upon the farmer's 

opportunity cost as reflected by the urban wage rate for skilled workers. 

Under these projected yields, commodity prices and producer costs, 

Table 1 shows (see line 8a) that with the exception of irrigated groundnuts 

and oi.lseeds produced :in the rainfed sector, the ffectivc exchange rate us -d 

to convert commodity prices and the cost of traded input:s is inadequate to maLn 

tain producer incentives, or Sudan's competitiveness in agricultural exports.2/ 

The analysi.s does not, however, consider alternative exchange rates, 

or under what cost-price structures might incentives and competitiveness be 

improved to stimulate production and export earn ings. 

/We are convinced that wheat is inappropriately handled in the Nashashibi
 
table. Wheat is in no way an export crop. The question is whether or not
 
wheat is an effi.cient import substitute. Thus, the transport cost to Port
 
Sudan should he nei,: iM', not posit ive. While we have kept wheat 
 in tih
 
tables, we are not addressing the policy issues associated vith wheat ill
 
this analys.i.s. No further reference is made to wheat in this paper.
 

Z/Iis is the case under Nashashibi's scenario where a 12 percent v1l.ue 
added tax is calculated on the international value added (line S) for each 
crop and where the competitiveness coefficient takes account of calculateu 
land and water charges as opposed to the subsidized (actual) charges. 
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III. Initial Sensitivity Analysis Based Upon Alternative Exchange Rates 

A. Methodology
 

In our initial sensitivity analysis, all values in the Nashashibi T'..le 

(cost-price relationships) are held constant except those influenced by tI e 

exchange rate. That is, product or output values and tradeable .inputs ar, 

revalued to reflect cost-price relationships tnder alternative e:change
 

rates -- US$1.90 = 1.425, 1.65, 1.80, 2.00 and 2.20 Sudanese pounds.1/ 

In order to make the tables more readable and consequently easier te
 

follow, we have aggregated the costs for tradeable inputs (line 3.-), 
non­

traded inputs (line 3b), and labor costs under factor remunerations (line :c). 

The tables have also been sijiiplified b)' exciud1 ug actual as opposed calcu­to 

lated land and water charges under the headings excess profits (line 4b), 

domestic resource costs (line 6b) and for the competitiveness coefficient.
 

With regard to domestic resource costs we have included only the variant
 

which includes the 12% value added tax as per the original Nashashibi Table.
 

For this initial analysis, the return to farmer (a component of line 3c)
 

is fixed at LS42/feddin for irrigated cotton, LS30/feddan for irrigated
 

g/nuts, sorghum and wheat, and LS24/feddan for rainfed crops, as .is the case 

in the Nashashibi calculations. As explained below we do not consider these
 

values adequate to provide farmers with :ttrnctive Financial incentives, however 

at thi.s stage of our analysis they are accepted. 

The 1.425 rate is the effective foreign exchange rate under the 5/25 FX 
Rate Conversion formula. The other exchange rates are considered sha1 w 
rates. However, the shaciow rate.; could be the result of maintaining a
conversion formula. For example, the 1.65 rate'cold he the re'ult of' a
50/50 formula where 50% is converted at 1.30 aiid 50', at lS$.00 z 1,';2.00 

http:1,';2.00
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B. Results of the Sensitivity Analysis (Tables 2-6)
 

The assessment of the effect of alternative exchonge rates will at this
 

stage be based upon what happens to "excess profits" (line 4) and the
 

competitiveness coefficient (line 7).
 

The term excess profit1/ may be misleading. "Excess profits" arise as a 

residual after the cost of inputs has been deducted from the value of outp;.nt. 

Among the costs deducted is the item designated as 'return to 'armer" which is 

a reward for his management input. The Nashash:ibi paper assumes a value for
 

"return to Farmer" (on a per feddan bas.is) and enters it as a domestic (non­

tradeable) cost. Positive excess profits arise because there is 
a positive 

residual after production and marketing costs are deducted From the vailu( ­

output, at a specified "return to farmer" and exchange rate. Increases in 

the "return to farmer" will result in an off-setting decrease in excess p.ofits. 

An increase in the foreign exchange rate will increase the value of productior. 

by more than the cost of imported inputs and will result ina greater exces 

profits.
 

Negative excess profits mean that at a given exchange rate and level of
 

resource product ivity a subsidy is required in order to pay all factors of
 

pioduction including the return to farmer. Negative excess profits can be
 

turned into posi tive excess profits by the simple expedient or using a higher 

(i.e., more LS/$) exchange rate or by reducing the returns to farmer. 

1/ They are "excess" in the sense they are profits to th crop sector over and 
above those received by producers and suppliers of inputs. In addition,

they have been unallocated in the calculations. In theory, "excess profits"

are nornrilly treated as unearned income which results from tcmporary market 
Imperfections where competitive forces in the market place wave not had
 
adequate time to fully adjust to demand. 

http:outp;.nt
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The Competitiveness Coefficient indicates whether or not the exchange 

rate used to vluc output nd traded inputs will result in e':delt t I'i na)ial 

incentives to producers and, consequently, if the crops under rev-iew can be 

produced copetitivel) 1or export. 'Ierefore. I-1e conlpetitiveness cool ffi­

cient (line 7) should be less than the exchange rate used in the calculations. 

1. Excess Profits 

At the current etUfectiv e exchaIwe rate used t-o value1 olItpI)Hs and 

tradeable inputs (i.e., US$1.00 = ,Si.425) excess profits are negative 

for all irrigated crops except groundnuts. lM1en this overvNlued Vx­

change rate is used to price traded inputs used in the rainfed sector. 

the three crops produced in the rainfed sector all have posi tive 

excess profits. 

At the 1.65 shadow exchange rate ([S$1.00 = 1,$.65) all crops have 

positive excess profits, except irrigated sorghtun (Rahad). At a shadow 

rate of 2.20, the excess profits for Rahad sorghum remain negative al­

though greatly reduced. 

2. Coefficient of Competitiveness
 
I 

At the 1.425 foreign exchange rate only irrigated groidnuts aind 

rainfed groundnuts,i/ and oilseeds are within the competit i re range. 1, 

is on)' at the 1.80 exchange rate that irrigated cotton and rainfed 

/ 	 '111e copetiti.veness coeFficient is not a m1easure of how colmpcat.tivc Sudan 
is in the production of crops under review relative to other exporters
in the international market. 'ITat is, it is not a measure of inter 
national comparative advantage. 

2/ We are puzzled why Darfur is used as opposed to Ijn Nahud in the Kor­
dofan region. The latter would have been more appropriate as it is 
the center of groundnut production in the rainFed sector and the trins­
fer costs to Port Sudan are substantially less due to relative distances 
and the cost per ton kilometer. 
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sorghun realize the desired competitiveness coefficients, namely a 

coefficient less than the exchange rate used to value output and traded 

inputs. Radad sorghum remains, however, outside the range of competitive­

ness. 
This is the case even at the 2.20 shadow rate of exchange.
 

3. 	Conclusion
 

At a low return to the management function (e.g., 1,S 12/l'edda - in
 

the case of irrigalted cotton) a foreign exchange iate of not less; than 

US$1.00 = 1,S2.00 isrequired for all crops except Rahad sorghumi to
 

achieve the desired competitiveness ceelfficient. A movement on the
 

exchange rate is thus required.
 



[V. 	 Reassess:ing Returns to Farmers, or the Financial Rcturn to N'iagement 

A. 	 Introduction 

The following analysis questions the asstumption which is built 

into 	the initial IMF analysis:
 

":actor r-e0mtuerati ons include an 'adequate' return 
to the IFlmer, which is distinct From his labor earnings, to 
compensate him For his manragerial FuicrUion. Such incone is 
defined as adequate if, in conjunct ion with his labor eirnings, 
i.t would provide him with an income wh ich would be coiunensuraitc 
wi.th that or N skilled worker in turban areas. In other words, 
it should pe sufficient to keep him and his Family on tme 
Farm" (p. 3). 

We believe returns which are adequate to prevent rural-urbnn migration 

are neither suffi.c:ient nor the approprjiate criterion to use for agricultural. 

pricing policy in the Sud,.n. Our view is based upon the followi;g rationale; 

Sudan has an extraordinary external debt; Foreign exchnge c:n ings :re ntot 

sufficient to pay for a modest level of imports and contrilbute significantly 

toward servicing the country's international debt. In short, Sudan is forign 

exchange poor. Ilie country's sources oF foreign exchange are largely 1 im!"ed 

to agricuitural exports and remittances From Sudanese working abroad. In 

add ition, producers operate in a difFicult economi c environment. 

Consequently, we have taken the position that the structure of :gricai-

Lural incentives, in an economically harsh environment, Must be bot positi.vC 

ad 	suFL'ici-ent to stimulate significant increases in production and export 

earnings. The economic environment is harsh because inputs o Ire do n1ot 

arrive in the right place at the right time, mechanical services are 

often delayed, irrigation i.snot applied in a timely and adequate fashion and 

fuel supplies inioutlying area.; are not a vailable or inadequate in 

quantity to transport necessary suppllies of inputs, migrant labor or 

http:positi.vC


conunodities to market, WVe believe returns farmersetc. that to under 

existi.ng pricing pol:icies are not sufficient for Farmers and market ing 

agents to take the real risks in a supply-short env i ronient, or face the un­

certainties resulting from an unpredictable policy environiient. For an economy 

requiring major increases in agricultural production and foreiy; exchnPqe earni gs 

we do not believe the urban wage rate is the appropriate basis t. value rew..ns 

to fLIimerus -- more is requi red. 

'['he real problema is thow much more?" We synina thize with Na.hashibi 's dilemma 

in fixing an appropriate value For "return to fanner." The criterion used is 

a conventional approach, but it completely ignores the scope ;or interaction 

between yields and returns to the farmer. Unfortunately, there in no data base 

from whi.ch to estimate the desired rel ationship. 

'l'he 75/25 foreign exchange rate conversion formula imposes a 21?t, implicit FX 

rate tax on exporters and consequently agricultural producers, if one considers 

the present commerc:ial bank rate (1.80) as the appropriate foreign exchange rate. 1 / 

We bel ieve financial incentives need to be :improved above-the current effective 

export rate (US$1.00 = LSI.425) to encourage producers to intensify or expand 

export production at, the margin. 2 / 'Ibis will most likely involve somewhat higher 

than average production costs. But these need not be a constraint, if financial 

returns to producers are increased. [his provides the justification for in­

creasing rc turns to farmers - - to improve the i r cash 1 iqui d:i ty and consequently 

incentives to increase prodiiction. 

-17 _ * _ _ _ _ _ __ _ _ _ _ _ 
However, the 
market ratew 

commercial bank rate is also 
ich has been above US1.00 = 

overvalued, compared to 
LS2.30 in recent months. 

the open 

1/110 extent -o which this i.s nossible in the irrioat-ed sector, in the sl,,rl 
rtn, will depend upon the flexibi.lity tenants have, in terms of more or iess
land devoted to a given cron, or in tenms of choice of land allocations 
among cotton, groundnuts and sorghum. In the rainfed sector producers a- rei y
have this Clexihility. 

http:existi.ng
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B. 	 The Recent .1MF Rev.lision
 

We have vo:iced our criticism to the IMF on the criterion they have used 
 to 

value "returns to the management function." The recent [M Mission to 7har. OlUH 

in late August apparently accepted the vicw that the "return to fanne 1 used in 

the 	calculations was too low. Namely, incentives at this rate (e.g., LS42/
 

feddan For irrigated cotton) are inadequate to encourage increased prodction.
 

tn pract ical tens, improving .incent iyes can be ach1i eved by adj us-ing 

the exchange rate or increasing the return to the mangement function (return 

to 	[arner). We wi.ll argue that both are required. 

In the analysis which follows, the increased "return to fainner", iifii, ted 

for 	line 3c, is based upon a World Bank study of what [a rmers earn as 1 return 

to 	management in other devel.oping countries p'oducing sim ilar crops We do 

not 	believe this isan appropriate approach to va lte returns to manag,eient 

and 	we wil] return to this point later in our onlolysis. 

'he recent IMF Mission recalculated, based upon the above mentiuned cri­

terion, the returns to management on a per feddan basis as follows: 

LS 164.4 for irrigated cotton
 

!S 152.4 irr.i.gated groundnuts, sorghum and wheat; and
 

IS 146.1 rainfed groundnuts, sesame and sorghum 

Our cal ct lat ions which Follow incorporate these imputed returns to 

management, and a sensitivity analysis Lising :,Itern:1tivc exchange rates is 

undertaken. It should be noted here tha! the new returns to managenient as 

Imputed by the recent [MF Mission are approximately 30V, greater in the case 

of irrigated cotton, /100% in the case of irrignte groundnuts, sorghtuu and 

wheat, and 500 I greater for rainfed oilseeds and sorghum thai the original 

Nashashib i calcul atioas. 
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1. 	 Results of the Sensitivity Analysis (Fables 7-10) 

(a) 	 lixcess Profits 

At the present effective foreign exchange rate (1.425) under the 

conversion fonmula, negative excess profits arc realized for all crops 

except Gezira groundnuts. Excess profits do not become positive for 

irvigatod cotton until a US$1.00 = IS2.00 exchange rate isused in 

the ca lculations. Iloweve r, at this uxchai ,u rote, negative excess 

profits are ma inta:ined for irrigated Sol'ghulli and til rainfed crops. 

Ibis remains the case even i I"a shadow rate of 2.20 is used in the 

calculations. 

(b) 	 Competitiveness Coefficient 

At the 1.4125 foreign exchange rate all irrigated and rain Fed 

crops do not achieve the necessary competit iveness with the new 

higher valuation of returns to nmanagement. At the Im..0 Foreign ex­

changc rate only Gezira irrigated groundnuts become competitive. At 

the US$1.00 = LS2.20 rate irrigated medium staple cotton just becomes 

competitive as do irrigated Rahad groundnuts.1/ 

(c) 	 Conclukion 

Ihe new higher value for returns to management, as iQa:ted by 

the 	 recent 1MU team, based upon returns to management For Finner, 

producing similar crops :in other developing countries, completely 

alters the results and clearly shows that the current UN Rate Convcrsiun 

Formula does not provide adequate Financial incentives to prc' hicers. Nor 

does it allow producers to achieve export cemp-ot:itiveness. his is duc 

to two factors: (1) basing of pricing policy on exogenous (ard exteroal) 

1-Under the IMF revision none of the rainfed crops achieve the necessary co,!. 
i)etitiveness coefficient. In fact, the return to Farmer is greater than the 
value of output in this sector! 
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C, Factor Reuneratioi 
80. 2. 1. 7 30.5 4-.
82.9 3 64.5 30.4L3nl, Water , Adm in,LsdfF 72.5 72,5 1.8. 36.3, . 3&!'3. 44.9i 0.v 5.0 5.0 

Ret urn to F31rm1er L5jF 44 5 1 1 1 2 4 152.i4~' i1* 146.94~~Total Factor. Reimn L:-.,F .38h.8a 311.9 661-2 '38.31 15:. q~ 146 14't4I7 514q.8 -0. 7. 210.9 116.2 18, 
Cta In i 6. ~b,11pu I Cus t L~aF *1,I 6 43,, f~i. 404.,7 6. 2 'S. 22-2. 1 

he~ur Prat its 12­
chus~ .
I) War. Liu;F -'51. 1-3q.Iv. 8.9i 160. i C,68.v 1144, -5) 4 . -105.3 

InternAtianalI.Value kueomtzv,- j
3 In Sudanese Pourmas LsO/F 476.8 t 671.3 Jl.I 4 S i85.E 181,6 12 1.i 18 8. ,65, B 91154b,In U 5.Dollars 9/ U84/ 26I,5 237 M7.0 236. 2857'1 3. 100. 67.7 104.; 92.1 5018 
'Domestic Resource Cost irfciudiriQ 12 percet YvduE 3doed 1ta; ',bt c ii~Ca~c. L' W4chgs. Lba/F 573.4 631t.4 h1.4 ' 45.i 527.1 309.0 "-,1.4 28M, 255.8 211 207.2 

' CaOp etitieness (6/5b)
Mac. L~ tiChqs. L~a.U~ ~ -.15 .041 .5 1 .4 Q.9 3.68 q. I4 2.45 -.1 .. 
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ihs . rn 1 21a " 2 ,' -~' U_, C o CL 0Uf i r, f"!Y W ain".esSoqu

IZ rI
7L- i -nad .r..'
..
,,,ira; 2aa e2- 'Ue-- aY..r. Geda ra.fur daref~~4'4 u ~~Go.ira. Ge~i.~ f~ ~IUur~uU Parameters
 
I hd'- 4.5 *~2 .2 7.0 Q 5o 50.1.'550,0 22(t.0(lorld Price + iS Ion 7 0.56 0.89 0 4 120.0 220.0 41) ,600, 1 . 70 2:30.0) 0 850.0 170.0'iE.halie LSiUif 2.60C,-2,.)00Rate 2.00 000O 2,000, 

K.

CI,0 ,000 2.000 2,000 ,(000 2,000 
.Ou tpit Vi ue

lid 0 Product . .,'F .. '78 EL0 1002 . 55,Y ., .'., 253,0 204.A
4 18.0 74i.8
nt Product Lsdf. a 216.3 5.3.9 -9. S 3,1 . 221 1 6, 53. ,I5 33.0- 0.0)/ 49.5SiOutputd/ 96. 5 ,14,i.. I18.5 636,9 . i %.2.86.. 28124,. 20I.0 

1a'aed IMputs
rotal Traded 111puts LS0o/F 4!7.q4 4i, 472,6, -

P 171.2 4, 153,61'.? 'j.6 298 
b. Nontraded hIp.ts

M.tal.fNolradeo Lu;F 11.5.1 .1,5 6-. I . 21.5 N,0 15,3 5. , '.'5 5UI, -2.5 ' 

c. Factor Remuneration.
mLoar Lsd!F 149,9,-80,. 211,6 123.2 157... 77.5 62.i 3,5 6415 44.8 304Land, Water, Odmin. LsdiF 72.5 , 36.3 .. ' . . 93. 44. .0 5.02,, 1.8;K Return to Nrnmer LSO.iF 1L4, .,4 16,.4 152., l52,, 152,4 152.4 1524 146.,i 14A4 146.4

ltal Factor Remun LO/F 386.,8 417,5 51q,8 311,9 4.. 32M.: 227.8 210.92-6,2 I96.2 181.8,
 

ota L/F
.... Input Co-ts i5v. . 44,8 - b 4I , "31,31.89.U 22q, 4 44
 

Prof Its -.....,cess

Laic. LtWcnos, Lsu'F 1,2 19.5 65.1 193.i i , -i5 -153.3L. -134,1 -$0.1 -27.3 -I(10,6
InternationaValue -ddeo 1-..,
 

AIn Sudanese Pounds L-"dF 587.5 74t5.9 565.4 . 131.8 182.2
523.1 567.1 , .J 19,.! 2%.
in U.S. Dollars 91 USI!F 261.5 29..7 . 96.2
373,0 28. .8. 1,0,5 98.l 65.9 101.6 92,1 48.1
 
lDumstic Resource Cost includino 12 percent value added ta' 3b 3c Ti. 5; • ..
4 -"Ca1c. W 584,7 638,5 77(.,3L Ncngs,. Lo/F." Y/Iv,8281.7
q42,1 5-.S 21'. 257.6 .233.6 208. ,
 

'.Combntitiveness i6/50I
Cac L W'Ichqs'. LSo/U8$ 2,24 2.17 2.07 . 56 i . 9 .0 4. 2.4. 2.54. 4.3. 

4) 4:i.
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~" TabLe 10 

~udAn, cutt on ss Grb,91aPCQIp1vene] [tic! lnoecta 

Incoi pora i:in evi IMF~flq'es ariReturn
o t 

IrY, IaiLd,:1 

e05 Gezir a hlo 6. 1a Ran a , r.i, Oar . 49.5 
Ou ~ut raietvrs5e reae ~.tf 

iiorIadd Pr ica Usi Ion ~ ~ ' ~ ' " 50 ~~ '' 5.. .0 l'~ 1702, 6
H: 0i.-l'uF 2 .,.'' u, 2 0 ,. . . , . 0 1)2,8

"Output VtUe 
ldi n Fr uduc I LSu,F 812 5 ~ q~ 110 ~U 54.. zv5 ?/8. q1~.114.82.3laint Poaduct L.di- 14'l 0 l1 . y 5, i I?. ., . . 1 .49 11.5 .0rat a It0P L~I u i4 ~ .i a7I 'ii ' 5. !. 212 2 4 13 1.8 

S input 0LSt
 
. fnput
Traed 

latal rraded Inputz I d, ieI I of0. ~ 750 6 4', b.6 21,E 
lo~utr~ie Non te ,EuI Inv2,.1. 

'lot ~~ ~ ~13. ~ ~ ,V~ a ~ Inrau.' ~ s,~ I3 *d1 22.3 50 

I9. i.1 31.0 

vi ~ ~ . ~~~18 1.3 
C iactor Reeunert on-

LAX 119.9 211. 7 64.5LSU H 180, 12.2 . 157. . . 82.5 3i,5 44.8 30.4Land, Water, (idain. Lsd,'F 72.5 s.13,8 93.,
'?,5 36.? 4.9
Return to Faroier LAdtF 1I 4 1,4A 1I4, 152.4 152.1 
.5.0
 

15. 15., 152,4 * .t 1 4. .146.
Total Factor Re un vIM 38L.i ith., 311,S11 .3 227.8 210.9Y2 16 ,8,02.:.1 3Z6 2 .... 
foatl fiput CA ts L;O,*i IIj I.I., , ) 1i.uv'I q5, 5i z3.3. 

:Ec es Profit i- ­
4 z.8 S). 227,8 

-5 

C,.,W. ch us, Lsa ;I" 51.5 !.
.. .2alc44 1. !".1 .. . . .0 1i1i ... 4b-12,.8 
 9i1 


Internationai .Yniue ddea i2-*.3a,
a,Inbudaie-e Pound- Liu, t,62 b16,i 2I ,L82. 575,4 5 I2.v 141./ 16.1 2J2. 100,8.b,InU.S. 0o) Iar.s 9 UE.4,F 2.1.5 293,7 3 f3.02,1 
 9,, ".2 5.9 6I'.4 91,1 92 45,8
 
Domestic Resource Co t includinq 12 percent value ada a ta 3ua3:. ,2*"
Caic. L . WchQs. Ls:F 590.9 64.5 779.3 448,2 53j. , 1,s 3,5 82.9 , Th.8 2208.59 5
 

OCom eti tiveness tofcb)
Ca. L &W cnqs. LSdfUSf 2,26 2.0 .9 15 .8 39! 4.3iI. 2,.b2 2.,56 4.56 

.W::'i
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returns to management and an overvalued exchange r'atc, and (2) 1!,c 

need to i)lprowVem ie,.Iirying irOxxttt iOn I'tHCiibs il 0rder Lo i,.­

crease low yields and consequently production efficiency. 

In the following sections alternative methods of imputing r'etu.iii 

to management are considered. 

C. 	 An Alternat.ive Approach Based Upon Returns to Factors oF Pr'oduction 

L. 	 Methodology 

We bel ieve it :is inappropriate to impute an average return t-o managemce., 

on either criterion used thus far, whether i.t be the off- Farm opportuni.ty cos(: 

as reflected by an urban wage rate, or by what farmers receive as a return to 

management in other developing countries. 

Viem reasons are the Following: First, 0armers in other countries 

unl1douhtedly operate with difFerent techlo0logy, tunder d.i Ierent 111ar'ket cond itions 

and 	 in different policy environments. Second, a farmer's return to his manage­

ment skill should be based upon his relative production efficiency compared 

to the average production costs of other producers of the same crop. A 

producer's relative production efficiency will depend upun the prices he pays 

and receives and how well he manages his scarce fctors of production.-

Consequently, the imputed "return to farmer" should be linked, in part, to real 

production costs, not to his oportunity cost as i sk:i.l.led worker in urban 

areas or what farmers earn in other countries. 

In the analysis which follows, we assume the return to managll., lt 

after the comrodity and the traded (imported) inputs have been appropriatc.. 

irrigated sector, can 	 ton the an issue be raised as the extent to whi.c!.
 
tenants have freedom to exercise management dec:isions. lVMle :it i s true
 
many field opcrations and input allocations are determinied and carried ci.t
 
by scheme management, the tenant does have some control the standard
over 

at which he tends h:i.s crop and manages his Field labor. The cenant' s
 
decisions and standards will affect yields and -consequently returns to the
 
tradeable inputs provided by scheme management.
 

1 

http:opportuni.ty


pri.cedI should be based upon a percentage rate of rettn On the costs GL"I.carce 

factors of production. The scarce factors of product ion are the stun nf :1. 

traded inputs (excluding non-traded inp,.its) and total labor costs. We have 

calculated a 15 percent rate of retuii on these factors of productio; Jn(, 

assigned this value as the return to farmer (line 3c). Ixat wc are saying here 

is that a farmer's management skill should be rewarded on th" .-, basis and at 

,this rate.-/ In this way the farmer's return wi] be a function o1" how we' 

he manages the scarce factors of production tnder his control. As a conse.­

qucnce, his returns become a fuction of is production e'ficiency. 

2. Results of the Sensitivity Analysis (Tables 11 - 14) 

lAien valuing the returns LO management on the basis of actual costs 

incuried for tradeabile inputs and labor, the :imputed value to mna1Mgement varies 

across al1. crops (tI] J:l e in the IMF calculat:ion) since actual costs for both 

are different for each crop under review. Ilowever, since .irrgated cotton 

requires the greatest expenditure for imported inputs as well as the most input 

of labor per feddan, the imputed return to management is the highest for i.rrigated 

cotton of all of the crops included in this analysis. At the other end of the 

continuum are the rainfed crops which tinder existing technology utilize litt],. 
t 

imported inputs and substantially less labor per unit of land. 

(a) Return to Farmer 

By following this approach to calculating returns ta managemen'L, 

.it )My apeal' thMt th 1e' at ivcly I0w iilnpIted "'et-tLnis tj'' Ia inoer", 

1/ A legitimate ques-ion is why this rate? 1.We are placing an emphasis on the 
return to (scarce, capital. And it has been estimated that the opportumity 
cost of capital in the Sudan approximates 15-18 percent. In addition, ini 
the Sudan, hired ]ahor is also considered a scarce resow cc-, an 1 as calcu­
lations show a mjor input in the production process. Conseq ently, effective 
supcrvision of labor will, influence production efficiency nnd consequently 
yields and net returns to '1l1 factors of' production. 
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suan CaSt StrU'Ctur(e a'no ompe UU ar belected Crops Ioc Iud) nq lax~ 1I B 8L enessewf to Farmier based Upon~ ~ urn a,15:Percent llanaqement Return on Total Factor Costs) 

- - - - - - -- 4.,1 

' o Car+ P:I+ 6r undnu i,- )- saI++- rqhuma +ic',,,neat 4/Gnut 2/.re
 
eahao Ge I.ra. . ahad 8ez ira S,DartUr Gedaref Gedaref'
 

Output Parameters1,Gzra fi fi
 
'iedkuF 
 ,5 '62 .2 75.0 70.06 5C0 J5. 550.0 220.0 120.0 220.0Wrd Price US/Ton .7 0.58 - .'58 600,0 0 ) 170. 1700.0 230.0 600.0 85) 170.0


Exchange Rate LSdiUSf 1,12 1.425 1.425 1,42.5 1,425 I.q25 1.425 1.425 1.425
i,425 Iq25 1.425 


ou tput Value. 
.ilan'1fProduct LsdfF 526.' 614.9 714,1 416.8 46 8 133.2 
 133.2 160, 13M 145.4 3.3


,Joi L:Product Ld/F 156A0 132.7 1J54.1 53.9 Y3.9 19.5 49.5 33.0 500 h49.5:'
 
Iota] output LsdiF 684.3 747.6 860.2 470.7 470.7 i8,7 182.,7 213,3 185.6 145. 102.,
 

In npuCots.
 
Tatal Iraded Inputs Lsd/F . 1.6 32q.0 3,6.7 51,1 52.4 25.3 28.7 109.9 25.3 
 1q1 20.0,
 

b,- Iontraded Inputs

Iot3l',tOntraded L.dI- . 135.1 150.5 I,. 2 
 21.3' +38,1' . 15, 15.0" , 

c, Factor Remuneration 
 •
 
. .Labor Lsd!F 10,.6 123.2
. q-9.9 211.6 157.3 77,5 a2.9C 30,5 16.45 44.8 . 4

Land, Water, A~dmin. Lsd/F 72.5 :72.5 18 36,3 93. 3b.3 i3.0 44.9 0,. 5.0 5102
Return to Farmer Lio/F 69.2 76.4 82.2 26.2 31.4 15,4 16,7 '21,1 13.5 8.8 7.6
lOtal Factor Remur LsdiF 291.6 4132.6 21.7 192.. 78.0 .329.5 1851-1 129.2 96,5 58.6 43.
 

-otal Input Costs LSdoF 138,4 9.5 4 i,6. 115,1 2.1 2. ­.09.1 299 8 28,,8,0 .
 

jiExcess Profits (2-31.,
CaIc L iN chqs' Lso/F -5',0 -.1,5 -67.2 "11.' s 3.9 I -59.8 -31.2 60.0 57.3 24.8 

International Vall!:! 2-3,a)
Added 

a,In 1udanese Pounds 'J Lsdff 372.7 18,.6 531,5 419.'6 418.4L 1 7,4 154.1 1 ~34 16012 11,.2 82,7>
-b.InU.S6Dollars 9/ . US4/F 29. 294,4 110.5 1 112.14 92,1261.5 37i3.0v 293. 11,8. 72.16 58.1 

SDomestic Resource Cost including 12 percent value added tax 3fr ct 12 5a?

ICaic, L& W~ chos. Lsd/F 471.5 301.3 662A4 298.'1 394,7 168,6 232.4 .119.5
1M.0 8Y9.7 6.. 
>CamIetit iveness (6/5o)
 

Mi. L& W chos. L~d/USI 1.80 1.81 1.78 1.(I' 1.34 1.53, 2.15 20'! 1,.06i0.9Y7 1,17 
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ompeticiveess o: Selecieu Crops Incuain
Sn 
 Tx[

.Otur to- Farmer, Based Upon a 15 Pei-cent Manaqe21ent Retul-n an* Total Factor Costs)
 
: ....."-,--' -; -. 7-.. .. . .--. .-... -..-!-':-:'--"-- . .-.--.--..-..--.--..---.- ---­.-..-. . . . .Sfridatied Rain fed' 

Output., arameters 

Unit;> Ca Lt o n 1/Groundnut- 2),
HS :Ge ira Rahad 

Ge: i a 6e zZ a -3-5 9 
Sorqhwi 3/ Wheat q/Fnus ?/

GPira RanIna-d ezira S;Dar-fur-
Sesi&Se 
Gedaref 

orh~jw)
i ri 

~ il 
Warld Price 

Rate 

qF
USI/lon
L~drdiaiLdit 4 

45 62 
1).76 0.58 

1800-: 1.800 

7,2. 
0.58 

1.800 ' 

750.1. 
60)
L806 

b00.0 
I: 50 ) 

J5u 
17) 0
1,eBl)" 

tSVv5v. v 
170.01.80t 

550.u 
230.0
I 800 

2,.( 
600.0 
18B0 

120,0 
850.0 
1,800 

22.(-_,,
F 
8.1. 

b0u't'put Value 
jiain Product 
1oint Product 

TotalOutput 

Lsd/F
Lsd/F 
Lsd/F 

6b46 
196 
864.4 

776,Z
17.6 
44.3 

902.0 
194.7 
0I,7 

526,J
53. 

560.4 

j26 .5 
53.9 

58,.4 

168. 
49.5 

217.8 

168 
49.5 
2,8 

22/,7.7
330 

-.260.7 

166.3 183.6 
5.0.0 

220.2 183.6 

ill,3 

116,6 

3 ut Costs 
h'utnl 

e eraded nputs 

b Nontraded Inputs
fotal flontraded LSa/( 15. 150.5 1. 62. 2~2.7 20.5 1 3 B3.1 ,23 15.3 I 0 

c. FactorLobor Reauneration Lsd/F 
Lana ,-Water, Admin,. LsdF 
Return to Farmer Lsd:F' 

TItal Factor Remun Lsd/F 

149,9 
72,.5 
81.5 

303.9 

18(6L 211,6 
72.5 138.8 
8,9 95.5 
34.5A 445.9 

123,2 
36.3 
2M,2 

187.7 

15..3 
93.0 
3.5 

2... 

7!.5 
3.I 
I6.4 

13U, 

82.9 
93.0 
17,9 

O1,8 

30,5 
. 44,9 

25.4 
100.8 

t.5 
0.0 

14.5 
79.0 

4q.8 
5.0 
94 

5912 . 

0 4 
:5.0 
8.4 

13.' . 

Iotal Input Costs Lsd/F 832.7 .. 08.7 10373 314 4 412.b 8 2 J 77.7 13-,.' 9hY , 

Excess Profit- t2-3
Calc" L &14chQs. Lsd/F 31,7 .5.7 9.4 26tv Io, S 3,I -3i.5 .­170 86.9 91.3 32. 7 

International.Value Added 12-3.a" 
a. In Sudanese Pounds Lsd/F 4?(1.8
b.In U.S. Dollars 9/ US4iF 261.5 

529,7 
2937 

67. 
33.0 

515.8 
286,2 

li..S. 
285.7 

185,8 181.6818691.: 
10091 

11.9 108.2 
K03,?6 

165.8 
92.1 ,4).8 

Dafestic Resource Cost 
CaIc. L & Wchgs. 

including 12 percent value addea tax 
Ls,F 495.5 556.5 692.5 

3b+3ctt;12ha 
.311, 408. 2 

" 
173.0 236.9 153.5 123.9. 94.4 69,7 

m ett venss (6/5 )
Ca c.-L N chqs. LdUS 1.19 1H, 186 1,'10i 1.43 1 6 2.35 M2,7 1,18 1,02 1,37' 

a'A. 

........::... .' 
 " • ': ' ,', 7 '... < 
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~~ 1.~ Table 13 	 . .3 

oudan: 	 Cast Structure and Competitiveness at Selected CrapE incuidino f3x, 184,,'5 . ..(Return to Farmer Eased Upon a 15 Percent flnaqelent N-Lurn on :ota!Flactor Costsi) 

4 . Units C o t n i : GrOwdnuts i : Qorlua .1 .Whea q/ Gnuts '/i Sesame orqnum
H .. S. HS Gezira had ,e ira Ranad Gezira S,barfur 6edaref Gedaref 

'Output Pararireters'eira r 
Y.ed. 1.9F 4.5 t 2 7. tv,) 750.0 550,0 55,.0 55u.0 220.0 120.0Q8..7rice 	 170.0 170.0
6 : ).590. 	 230.0 00.0 850.0 P0.0
&Excharnqe Rate LdiUr 2.00 2.0 20 ,,2,000 2.00 2.OOu 2.000 2.0 2.000 2.000 2.)0
 

o0utput Value

Main Product LsdiF 78e. 7 8R63.0 .1002.2 505,v 585.0 187.0
'Joint 	Praduct Lsd;F 221.8 186.3 21a.3 '53.9 

187.0 253.0 184.8 204.0 74.8' 
Total Output LIdF 960.5 1149.3 1218.5 

53. 4l5 19.5 33.0 53.9 0,.0 49.5£63.9 ,.. ,,5 286.0 238.7 20.0 124.3 

Input Casts
 
a, Traded Inputs


fu "rtal LsaoF .47.4 ir,,8 71.8 .5 '0.2
Traded 	Inputs 
 72.6 	 S. 5.6 154.2 35,6 19,8 281, 

Noflntraaed IniputE

Iota) Nontraoed LsdiF 135,1 I'0M5 166.0 61 y2:74. 2 2
 

Factar 	RemunEtation

Labor . LsdF 149,9 180.6 211. 123.' 157,z3 /7.5 82 30.5 64,5 4q,8 30.4Land, Water, Adaiin. LsdiF 72.5 12.5 138.8 36.3 :3.u 3 3 93.0 44.9 0.0 ,0 . , " Return 	 ta Farmer LsO/F 88,1 ,6.4 1026 29.2 70c 17"0 .15.0 .7 8.86185 27.7 	 ' Total Factor Remun LadF 30,, 349.5 q3. 8q8.7 "2.. 130. 1 1'4,.' 03.1 79., 59.5 44.2-

lotal Input Costs LsoF 88. 
 i61,8 1091.6 322, 12!.1 18t..L 255.9 2V5,4 137.4 9 ".o 1.3 
.Excess Profits t2-3. 
 .isiCalc, 	 L & W chgs, Lsd/ F 17.5 67, !2b .9 1 < -1 4 .1 47 

"International Value Addeo t2-3.,3
a.inSudanese Pounds Lsd/F 52:3,1 58i. 7q5.9 567.1 s&J q 131,8 20.. 184.2 96.
bIn S,Dollars 91 USI/F 261.5 293,u7 
 33.) 283.o 282.7 100,5. 98.1 65.9 101 . 92.1 48.1 

Domestic Resaurce Cast includina 12 percent value added tax 3b+3ct(, 12 5~iCaIc. 	L kWchgs. Lsd/F 508.4 570.5 708.5 318.9 415.5 175.4 239.2 157.0 126.2 96.9 70.7
 

Competitiveness (6/Sb)
Ca co I W chqs. LSd/US 1.941 . 1.I') 1 1.4 1,75 2.4 2.38 1.24 1.05 1.47
 

3. 3',". , " ":. .. " 

J. b 



Tab1e 14, r 

SUdjall:Cost Structure and Laapet tiYensoSelectea cruus including [a 9/5..1 (eturnto Firmer Basea upon a 15 per-cent ManaqetmenL Retr nTtlFco otl.. 
---- - - - - - - - -etu - -on ---T t lF ctr Cs s 

Iriae -.Rainfed 

unts Cot t.0111Groundrnuts 2 Sorghui Wheat~q/ 6nis 2/ Sesame SorqhurMS9 Gezira .(3 n'ad Glzira tRahad aGezira S.barfu Gdcarpf Goda~f %* ~Gezira 6 'ffT< ~ fj
Output Parameters 
Yield * ~~ 5 '6.2 7? 50Q 7. 550.0 i50. ( 550.0 220. 0 120, 0 24,1.0Wol0.c "Ut 01 ) 5 f598 o5E -bOO.0
) U00 170,1)" 171). 230.0xchanqe Rate Lt~ciifi 2.200 2.(to 2.20 0 2.20 600.0 <850.0 aO0 ~ v0 2.20)0 2.20( 2,20v 2.200 p2,200 ?:2,( 

Ofutput.Value: 
Htain Product 
 LsOIF 812.5 94.3 1107. 4 64U.5 i3, 2'05.17 20,.7 218.3 2Q3.3 224.4 B2. 3uF'Jat~adc 24q.0 204. 9 2317.v 5;1.9 53. 4. 0.5 33.0 53.9 0.-0 09.5
li-otal Lsd/F 1154.,2 1340.4q 97.4 657.4 255.2 255.2 1.3Output M06.5 
 2157.2 224.4 131~' 
InUt Costs
 

a, racdd Inputs
Total Traded Inputs Lso:F 481.1 508.0 519.9 7.,. S~I ~ . 10.,6 39,.! 21.8 3. 
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in the rainfed sector appear inadequate. Ilowever, one must keep in 

mind that these are returns per feddan. The returns 1:o the Fanner 

and his household will, even under these "relatively low" per 

feddan returns, be highly positive incentive returns to the 

producers of rainfed crops, since rainfed farms arc often 1000 

feddans or more (for sesame and sorghum in the mechanized rainfed 

sector) compared to the 10-15 Feddans a tenant operates in the 

irr igated sector. /
 

(b) 	 lxcess Profits 

At the current effecti.ve exchane rate used to value outpuL 

and traded inputs (1.425), under the present scenario, negative 

excess profits are realized for al] -irrigated crops except grotuxn:its 

and Gcz:ira sorghumn. Rainfed oilseeds and sorghuiml Oi the other halnd 

realize positive excess pro:fits. 

At the current commercial bank rate (US$1.00 = LS 1.8H) all 

crops, except Rahad sorghum would realize positive excess profin if 

this method of valuing the returns to nmanagement were employed. 

Even at the shadow rate of 2.20 Rahad sorghum would stil. reai:i:,c 

negative excess profits.
 

(c) Coefficient of Competitiveness 

If pricing policy were to adopt this method of imputing a value 

for the return to management, the coefficient of export competitiveness 

would be unsatisfactory at the current effective exchange rate (1.425) 

for all crops except irrigated groundnuts and the rainfed crops. At 

1/ 	 One might ask how the IMF rationalizes such high Returns to lanner PElIm 
IHECTARE in the rainfed sector? If these per feddan -returns are opproached
it can explain production at the extensive mnargin (very lcw yields) , aban­
cloning large tracks of land after 3-5 years, massive land clearing of scrubs 
and trees and in part, the consequent desertification taking place in much 
of the mechanized rainfed sector. 

http:effecti.ve


the shadow rate of US$1.00 = LSi.80 irrigatd sorghu heco1ies 

competitive, but irrigated long and mediumi staple cotton remailn 

outside the competitive range as do Rahad sorghwu and Gezira wheat. 

However, at the shadow FX Rate of US$1.00 = 1,S2.00, all crops except 

Rahad sorghum and Gezira wheat would fall within the competitive 

range .1/ 

(d) Conclusion 

If the return to managcment is calculated on the basis of a 15 

percent return on tradeable inputs, plus labor costs, the returns to 

farmers, we believe, represent positive incentives for producers to 

,'xpancd output in both the irrigated and ra in Fed sectors. The 

returns to management, at an elfective exchange rate of US$1.00 = 

LS2.00 For jrr:igated cotton, wI I be greater than imputed in the 

original Nashashibi calculation, f,392vs LS42/feddan), but less than 

calculated by the recent IMF Mission (LS92 vs LS164/feddan). The 

returns to management for producers of irrigated groundnuts wjill be 

about the same as Mr. Nashashibi's original imputed of 1,S30/return 

feddan. Returns to management for irrigated sorghum will. be less 

(about LSl8/feddan vs LS30/feddan) but we believe stil.l represent 

positive incentives to increase production. 

For ralinledsector crops the returns to Faniiers are substantially 

less per feddwn than originally imputed in Mr. Nashashibi's calculations 

for ieasons explained above Csee 2a above). We believe the) 

It will be ecalled that the necessary competitiveness coefficient is achieved,
if the coefficient (line 7) is less than the exchange rate used to value 
output and the traded inputs. 
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reprosent incentive roturns. l/ 

At the effective exchange rate of US$1.00 = LS2.00 nill crops
 

except Rahad sorghum fall within the competitive 

range. Thus, if an exchange rate of US$1.00 = IS2.00 were used to 

price or value tradeable inputs and outputs, Sudan would achieve thie 

necessary export competitiveness coef ficient and prod' icer .1icent.ves 

as 	 reflected by "Returns to lanners". 

In addition, at the US$1.00 = LS2.00 exchange rate,. ",.xcess 

profits" would be realized for all crops except Rahad sorgbml and 

Gezira wheat. We believe theo;e represent potential tax revenuos laideL 

the assumlption that production costs (particularly labor) do not 

increase significantly over the next production- season. 

The above conclusions are further reinforced at a shadow FX 

Rate of US$1.00 = LS2.20. 

D. 	An Alternative Method: Producers and Society Sharing Net Returns From
 

Agricultural Production
 

1. 	Introduction
 

Our sensitivity analysis reveals at an excIange -ate of US$1.00 = LS2.00 or
 

higher, the following could be achieved: (a) strong financial ji(entives as 

refle,-ted in the returns to producers' management, (b) significant "excess 

profits" and (c) the necessary export competitiveness coofficient:,. 

1/ 	 As explained earlier, this is because of the size of farmws and the production 
technology in current use in the mechanized rainfed sector. Because of the 
factor-price distortions that have prevailed in this sector over the past

4-5 years and the fact that these producers faced a highly suhsidized export
price (Saudi Arabia of fered a price for Sudanese sorghtnn wich ,s, three 
years ago, over 100 percent above the international price) producers in the 
mcchanized rainfed rapidly expanded farm size t'o 1000 feddans or more. The 
factor costs and coinmod:i ty price encouraged these producers to follow . low 
yield, land extensivo and partially mechanized (land preparatioi) approach 
to sorghm production. 
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Thus, if the government were to abandon the current I oreign E!xchange 

Rate Conversion Fonnula and price conuiodities and tradeablc jupiUts LIt i.nter. 

national prices, as reflected by more appropriate exchange rates, the present 

implicit foreign exchange rate subsidies on traded inputs and the implicit 

taxes on conuodity export prices (in Sudanese Pounds), could give way to 

explicit tax revenues For the government and society at large. 

2. Methodology 

To illustrate how (more appropriate) shadow exchange rates could 

achieve these policy objectives, we haVe revised or calculat.ions in t(' 

following mianner. First, we have calculated the excess profits for each crop 

with zero imputed returns to nlunagement, given all other cost pr:i.ce re Ilat on­

ships as previously assumed. Second, we have ta ken the resulti.n2 excess Irof'izs 

and d iv.idd thei eCuaI ll y between (a) i1 1tlted returns to IZl 11nl2s a11:.1 ()): 

profits, whichiwould result from each crop production system under alteruJItA.ive 

exchange rates. That is, returns to farmers and excess profits foi eacl .'i'Jp 

are calculated to be equal. Following this approach and unraer selectec nxchang , 

rates, we attempt to show how agricultural producers and society, 1. way" of 

government taxes, could share from the net returns to igricultural proL. 0ion. 

3. Results of The Sensitivity Analysis (Tables 15 - 18) 

a. Returns to Faimer 

At the current effective foreign exchange rate inder the present 

conversion formula (US$1.00 = LS1.425) equal returns to producers and society 

as reflected by excess profits are low for irrigated cotton, substantial: fc,r 

irrigated groundnuts, inadequate for irrigated sorgtauii, and very good for 

/
oilseeds and sorghu i the mechanized ra:inFed sector. 'I so returns 

_/ These are admittedly normative judgments. 

http:resulti.n2
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imJprove, palrticularly For :irrigated cotton, at tIC exc,11:1i...o rate oF US$1 .00 = 

L.S2.00 or better.
 

b. 	Excess Profits
 

The magnitude of excess profits is equal to the return to
 

farmers and increase equally as the exchange rate moves from 1.425 to 2.20.
 

The cqualit), is achieved by definition luder the methodology employed.
 

c. 	Competitiveness Coefficient
 

At an exchange rate of US$1.00 = ISi.80, the competitiveness 

coefficient for irrigated cotton is just within the comupetitive range, whereis 

for all other crops except Rahad sorghum and Gezira wheat they are well within 

the range oF export competitiveness. At the US$1.00 = I,$2.20 exchange rate, 

the competitiveness Coefficient For irrigated cotton Continues to iIm)rove 

as it does for all other crops. 

d. 	Potential Tax Revenues
 

Assuming average total input costs have been correctly estLmated
 

(particularly for labor and marketing costs and margins) our analysis clearly
 

shows there is scope for (1) producer incentives, (2) export competitiveness
 

and (3) explicit tax revenues from Sudan's major export crops. The potential
 

explicit tax revenues under this scenario are represented by "excess profits".
 

For irrigated cotton and groundnuts these potential taxes are possibly more
 

1
than LS.I 0 per lfeddan !Vn the case of grotmdnIIts it is near 101loul)10. "0or 

sesame and sorghum produced in the mechanized rainfed sector, 1)art:i.cul.arly 

when one takes account of the vast areas devoted to these crops in this sector,
 

the ta:x revenues are potentially substantial.
 

4. 	Conclusion 

The logical conclusion which results from this scenario is that pricing 

At an exchange rate of US$1.00 = LS 2.20 (See Table -18 ). 



- 1l9 ­

policies based upon internati.onal prices and consequent.ly a real exch:Ijge 

rate (i.e., not an overvalucd exchange rate) Can producc a desirable po! ioy 

result; a policy reform whereby producers, exporters and the governwent 

treasury all benefit even i the short-nxm. In the intermediate run thu 

added gains should translate into greater output and export earnings and an 

improved public revenue budget. Given thc recurr'ing problem of budget 

deficits, and thc likelihood that a budget deficit will. persist :in the 

jiiinediate years ahead, not to mention the need to create a budget surplius to 

finance :increased public expenditures for "public goods" and social serv .;, 

wc believe identified alternatives to increase explicit taxes require serious 

consideration by policy makers. Our ana.ys:is -indicates that explicit taxes 

on agriculture, if pres,nt price distort.ions were removed, cou"Id be impI eii-_ntc2 

without CrCating dis.i ce'itives amon1g gri ctlturai l)producers ;inc yieIIds 

are currently very low, part of the tax revenue should be reinvested in 

agriculture to spur development and achieve even greater export earn:nlgs. 

A caveat is in order. Our conclusion on the scope for explicit taxes is 
preliminary and %,;vI require additional, independent analysis by fiscal 
experts to confirm our result. 

http:consequent.ly
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V. Extending the Analys:is to Account for NET Fore:ign Excihanpe Earningo.; 

A. Introduction
 

The methodology used to estimate the competitiveness of selected crops,
 

at a given exchange rate, calculates what Nashashibi calls the "Internationl 

Value Added", Line 5. (It is actually "domestic value added", at intei 

national prices). It is based upon output value (line 2), less the value 

of traded inputs (line 3a) and is expressed in both dollars and pounds for 

each crop included :in the analysis. 

However, it is important to realize that the international value added 

is an absolute amotnt per feddan. We believe it is iwsleading because it 

implies that Gezira long staple cotton (which has an international vale 

added of $261 per 1feddan) is a more erficient user or oreign exchange than 

irrigated sorghum ($110 per feddan) or sesame produced in the sectorrainfed 

($92 per feddan). While cotton generates more foreign exchange per ,eddan 

than any crop produced in the rainfed sector, it does not earn more Foeig 

exchange per dollar (foreign exchange) invested per feddan. Nor does it 

mean that more lancl should be allocated to cotton than sorghum in the irri­

gated sector. Given Sudan's meagre foreign exchange supplies, itis Leiiojitig 

to express foreign exchange earnings in net terms per unit of foreign exchange
 

:invested :in each crop. In the analysis which follows we calcul ate the 

foreign exchange input/output relationship for each crop ruider study. 

B. Methodology
 

In the analysis which follows we have calculated and consequently expressed 

net foreign exchange earnings in terms of a ratio ih the following way: 
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International Value Added In LS (Sa)
Net FX farn:ings Ratio = 

Value of Tiraded Inputs ill LS (3a) 

This formula expresse:; the net foreign exchange earned per uniLt of 

foreign exchange invested. Since 	both the ntulerator and denominator are 

expressed in Sudanese Pounds (both are converted from dollars at the same 

exchange rate) , the ratio indicates the dollars earned per dollar invested 

in traded or imported inputs. 

C. Results (Table 19) 

The ratio of net foreign exchange earnings does not change as the exchange 

rate is increased from US$1.00 = LS 1.425. This is because both the numerator 

and denominator in the formula are equally adjusted by whatever exchange rate 

is used iln the calculIation. The net I:ore ign I xcha iige Ia nlings Ratio is a 

straight forward approach to evaluating how efficient each crop is in its use 

of foreign exchange invested in (imported) traded inputs. 

Our analysis shows that irrigated cotton earns the lowest rate of return 

per dollar invested in traded inputs of all the crops under review. The 

relative ranking of crops on this basis is as follows: 

Rank Crop 	 Dollars Ear.ned per
 
Dollar Invested in
 
Tradeable Inputs 

1 Rain[ed Sesame 	 $9.30 

2 Gezira Groundnuts 	 8.20 

3 Rahad Groundnuts 	 7.99
 

4 Painfed Groundnuts 	 6.32
 

5 Gezira Sorghum 	 6.21
 

6 Rahad Sorghum 	 5.39 

7 Riinfed Sorghlml 	 4.13 

8 Irrigated Cotton 	 1.35 (average)
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Since cotton has the highest :import content oF a 1 tic crops pIiO wiced
 

in the Sudan, the GOS must make available a great deal of foreign exchang:
 

produce cotton. However, per dollar invested in traded inputs, Sudan earns
 

from cottor the least amount of foreign exchange.
 

The conclusion to be drawn from this analysis is that a shift away from 

irrigated cotton to i rrigated groundnuts or the lproducCion oF oilseeds in the 

rainfed sector would create a greater rate of net Foreign exchange earnings 

than the historically Favored crop -- cotton. lowever, before dr-ajng 

conclusions it is necessary to take account of (omestic resource costs 

(non-traded inputs, plus factor remunerations) and their contribution to 

output and their opportunity costs. 

1). Limitation oF Net Foreign Exchange Farnings Approach 

The above analysis assumes that foreign exchange for the procureme,t 

of traded inputs is the only limiting (scarce) factor involved in cro: 

production. This is of course not true. 

The output value of each crop depends upon contributions from three 

types of inputs. And consequently the "international value added" (which 

is output value less traded inputs) is also a function of not only traded
 

inputs, but also non-traded inputs and factor remunerations. The .letter
 

two types of inputs are'"domestic resource costs". 

The issue at hand is, how mobile or transferable are the domestic 

resources involved in cotton production since the above analysis indicates 

that Sudan potentially could earn more foreign exchange .if crops other than 

cotton were produced. What kinds of shifts are possible in the short to 

intermediate term? 



1'. Considering Foreign Exchange Requirements and Doii:.stic Resource Costs
 

In this section we will consider what the .impact would be if there
 

were a p'irtial shift away from the production of irrigated cotton.
 

1. Within the Irrigated Sector 

The above analysis implies that shifting acreage from cotton to
 

groundnuts would earn more 
 foreign exchange (as represented by international 

value added) given relative border prices, yields and the costs of product ,xi 

(both traded inputs and domestic resource costs). Such a sh:ift would also 

result in more foreign exchange per dollar invested in traded :inputs (net 

foreign exchange earnings). 

llowever, we need to be concerned about the mobil i ty of doJe.tic 

resources. Can non-traded :inputs, I a ho r, and land and water charges 

be readily' appl)ed to groUlnUts? We are of- the view that noln-tr'aded inputs 

which are largely financing and market costs can either be reallocated to 

grouncnuts or saved. We believe the same case can be moide for factcr 

remunerations, principally labor and land and water charges. The return to 

management in cotton production will be simply saved by such a shkift.
k 

To il" strate Lhe savings and the increase in foreign exchange 

earnings that would result from a partial reduction in the land area devoted 

to cotton and increasing the area devoted to grotIMdnuts within the Gezira 

scheme, we have assumed that 250,000 Feddans would be taken out of cotton 

and groUmllnuts produced in its place. 

In our example we have proportionately reduced the area devo4 .d to long­
(180,000 Feddans) and mediu-staple cotton (69,000 Feddans). 
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F. Results 

If the government were to decide to take advantage of the higher 

international value added and the lower traded input requirement for i crigated 

groundnuts, relative to cotton, Table 20 illustrates the results that would 

1/be achieved: 

1. Increase in international value added LS 6.6 million 

2. Savings in imported traded inputs = 9,.1 " 

3. Savingr in non-traded inputs 19.3 

4. Savings in factor rcmunerations 33.1. " 

5. Increase in excess profits 59.0
- " 

Our analysis shows that Sudan could reduce its import requirement for 

traded inputs by LS 93.1. million or $46.5 (at the IJS$1.00 = LS 2.00 exchange 

rate). For an economy that is foreign exchange short this :is not an insig­

nificant amount. In addition LS 6.6 million (or $3.3 million) in additional 

foreign exchange earnings would result. The largest savings are on the import­

side. 

One fact not illustrated in the table is what would happen to labor 

requirements. Given the relative financial requirements for labor per feddan, 

less labor will be required. The financial savings in labor would be abcit 

I'S 8.8 million. However, this woulid not represent unmplqfoy)ment since a 

high proportion of the labor involved in the Gezi ra scheme is migratory labo 

This labor, which is highly mobile, could be "transferred" to other sector.-* e" 

the economy.
 

V Output and traded inputs are valued at the US$1 .00 = LS 2.00 rate. 
2/ From Table 17 the relative labor requirements per feddan are: 

.,S Cotton LS 149.9/feddan 
MS Cotton 180.6/feddan 
Groundnuts 123. 2/feddan 

Therefore, (181,000 x LS 149.9 + 69,000 x LS' 1.80.6) - (250,000 x LS 123.2) = 
LS 8,793,000. 

http:IJS$1.00


Table 20 Net Gains and Losses From Shifting 750,000 Feddans Out of Cccton Into
 
Groundnuts on the Gezira Scheme (in LS 1000)
 

Crop International Traded Non Traded Factor 
 Excess Area New
 

Value Added Inputs Inputs Remuneration Profits 
 (actual change) Area
 

1. LS Cotton - 94,681 - 79,169 - 24,453 - 56,200 - 14,027 -181,000 189,000
 

2. MS Cotton - 40,537 - 31,864 
 - 10,384 - 24,115 
 - 6,037 - 69,000 71,000
 

'n 
3. Sub-Total -135,218 -111,033 
 - 34,837 - 80,315 
 - 20,064 -250,000 260,000 

4. Groundnuts 141,775 17,950 15,525 
 47,175 79,075 250,000 500,000
 

5. NET: GAIN 6,557 - 93,083 - 19,312 - 33,140 59,011 -0-

Above ca:culations are based upon valuing output and Lraded inputs at the US$1.00 
 LS 2.00
foreign -:,-c 1 ange r-te. Sec mable i fion disaggregateO inrt -(-sts. Values for 
intcriational _1cc factor remuneration 


2:,7 able 1.
 
v],:e ac;ed -ic -.r h,outs -..cess profits are based 
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G. Applying Savings on Traded Inputs to Mechanized Sorghml Product:ion 

Table 13 shows that mechanized sorghuml production in Gedaref is both 

financially profitable and under asstuiied cost-price relationships achieves 

the necessary export competitiveness.
 

What would happen if the foreign, exchange savings on (iWported) traded 

inputs realized from shifting 250,000 feddans out of cotton to grotudnuts on 

the Gezira were at least in part allocated to Gedaref sorghum? 

Given traded input requirements per fcddan for GedareF sorghtun (IS 28.1 

at the 2.0 exchange rate), LS 93.1 million would hypothetically permit an 

expansion of 3.3 million feddans (93,083 -" 28.1). However, this is not 

possible for several reasons,not least of all because of a 1_,.bor constraint. 

Howevr, we believe it is likely that an expansion oF 280,000 feddans 

in Gedaref sorghum is possible. We have derived this estimate turder the 

assumptions that the LS 8.8 miilliop saved in labor resulting from shifting 

250,000 feddans out of cotton and into irrigated sorghum on the Gezira could 

be transferred to Gedaref as seasonal migrant labor.- / 

To make our catculatiois more realistic in the current situation we 

have adjusted the traded input requirements to reflect the open market 

foreign exchange rate (US$1..00 = LS 2.35). Thus, the LS 28.1./feddan for 

traded inputs at the 2.0 rate has been increased to LS 33/feddan. 

The following table shows Lirder these assumptions what the costs and 

benefits would be if part of savings resulting from the cotton-groundnut 

shift were invested in Gedaref sorghum.
 

_1 Labor requirement For Gedaref sorghum is LS 30.4'/feddar. 
LS 8,793,000 -- LS 30.4 = 289,243 feddans. 



Table 21 Net Gains and Losses From Shifting 250,000 Feddans Out of Cotton
 
into Groundnuts on the Gezira Scheme and Expanding Gedaref Sorghum
 

by 280,000 Feddan (in LS 1000)
 

International 
 Traded Non Traded Factor 
 Excess 

Value Added Inputs Inputs Remuneration Profits 

From Table 20 6,557 -93,083 -19,312 -33,140 59,011
 

Gedaref Sorghum Expansion 25,564 9,240 
 4,200 12,376 8,988
 

NET GAIN 32,121 -83,843 -15,112 -20,764 67,999
 

s a v i n a s 
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1I. Results 

Tablc 21 shows that expanding GedareF sorghtwi by 280,060 fodda,; 

under present technology and prices of traded inputs (valued at the US$1.00 = 

LS 2.35 rate), would utilize only LS 9.2 million of LS 93.1 million saved in 

traded inputs result:ing from a shift from cotton to groundnuts on Lhe Gzira 

scheme. 

Because of the Substant ially lower traded input requ irement per feddan, 

t'he increase in international value added From this expansion of Gedaref 

sorghum is esthiated to be IS 25.6 milLion pounds. 

The combined results of the earlier described shift on the Gezira 

scheme and the expansion of Gedaref sorghtun illustrates that savings in 

(1) traded inputs, (2) non-traded inputs, and (3) !actor remuneratJi,.ns 

resulting from the partial shift May FIroiii cotton conlIdI be niob.iliizcd and 

reallocated to pay for the Gedaref expansion in sorghtun (Sec Table 21 ). 

After these adjustments take place, the Bmk of Sudan's foreign exchange 

requirements for imported traded inputs would be greatly reduced and If Zn 

exportable supply of sorghtun can be achieved, Sudan' s export earnings woi,,Il 

also increase substantially.
 

At a F.0.13. price of $170/Mr Gedaref sorghum achieves the necessary
 
export competitiveness (See Table 16 ).
 

http:remuneratJi,.ns


- 29 -

I. Conclusion
 

Our analysis shows that on a per fcddan basis, i r:igatcd cotton 

earns, by a substantial margin, the least amount of foreign exchange per 

unit of foreign exchange invested in traded inputs. 

The analysis shows that if the area devoted to irrigated cotton on 

the Gez.ira Was reduccd by 250,000 feddans (,,tom 510,000 to 260,000) and 

if the area devoted to groundnuts were increased by cLe same amount, 

foreign exchange carnings would be increasod l)y LS 6.6 million. Such a 

shift would reduce Sudan's imported input requirements by LS 93 million 

pounds. Savings in domestic resource costs would be LS 52 mill~ion pounds. 

If the area devotcd to mechanized sorghlml prodluct-ion in thO rainfe!o 

sector was expanded by 280,000 feddans on1y a relatively sivi.1 proporil Lo1 

of the savings in :imported .inputs requ.irFements (IS 9.2 miHlion) and 

domestic resource costs (LS 16.6 million) resulting from the cotton shift 

would be required. The international value added that woulct result from 

an expansion in sorghum production is estimated to be about LS 25 milliojn. 

The combined results of equally reducing the area (250,000 feddans) 

devoted to cotton and incrc.asing the area clevc. ed to grotutnuts in the 

Gezira scheme and increasing the area devoted to mechanized rainfed 

sorghum production would result in an est:imated total :increase in 

international value added of about LS 32 mill.ion. The net reduction in 

imported input requirements would be about LS 83 million. 


