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Swwaary and Conclusions

The purpose of this paper is to cvaluate the appropriateness of the
75/25 Foreign Exchange Rate Conversion Formula and more specifically the
cffective exchange rate (US§ 1.00 = 1.S 1.425) cuwrrently used to vilue
agricultural exports. Our analysis starts with an assessment of the
calculations undertaken by the IMF to cvaluate Sudan's export competitive-
ness of agricultural crops.

A case is made that the returns to fammers as inputed by the l'und
arc not adequatc 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 coellicients are bLoth
highly sensitive to the returns imputed to the Fammers' managerial function
in both the irrigated and the rainfed sectors.

A series of sensitivity analyses illustrating the cffects of alterna-
tive exchange rates on production incentives and cxport competitiveness
are undertaken. The objective is to identify the impacts of pricing poiicics
which eliminate the overvalued exchange rate currently used to price export
comnodities and imported inputs. Such pricing arrangements would <!imin.te
the heavy implicit foreign exchange rate tax burden on agricultura: cxporters
and the implicit foreign exchange subsidics currently allocated, or | iovided.
to producers using imported inputs. ‘The purpose of such a policy reform
would be to increase the financial incentives of cxporters of agricnttural
products and consequently Sudan's agricultural producers. un the other hand,

pricing imported inputs on the basis of their real cost to the economy would



encourage more efficient allocation and nse of imported inputs and less
dependence on imported inputs.,

When the IMI's original recommended return to farmers (which is
based upon farmer's off-farm opportunity costs as a skilled worker in
Khartoum) is usced in the calculations (e.g., LS 42/fcddan for irrigated
cotton) a loreign exchange rate of not less than US 1,00 = 1S 2.00 is
required for all crops cxcept Rahad sorghum to achicve the desired compe -
titiveness coefficient. Rahad sorghum would require a greater exchange rate
to achicve export competitiveness.

The higher value for returns to management as calculated by the
recent IM' team (e.g., LS 164/feddan for irripated cotton), which is based
upon returns farmers carn in other developing countrics producing similar
crops, completely alters the results and clearly shows that the current
75/25 conversion formula dees not provide adeaquate financial incentives
to prodicers,

Our sensitivity analysis reveals that at an cxchange rate of LS$ 1.00 =
.S 2.00 or higher, strong financial incentives, sipniflicant excess
profits and the nccessary export competitivencss can be achicved for
Sudan's principal export crops. If the govermment were to abandon the
current lorcign lixchange Rate Conversion Formula and price commoditics
and traded iaputs at international prices as reflected by a more appro-
priate exchange rate, present implicit Torcign exchanpe rate subsidies
on traded inputs and the implicit taxes on commodity cxport prices could
give way to significant tax revenues. DPricing policics based upon inter-

national prices and corsequently a real exchange rate can produce a desirable
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policy result; a policy reform whereby producers, exporters and the
government treasury all benefit in the shore-run.  In the intermediate

run the added gains should translate into grcater output and export carnings
and an improved public revenue budget. Our analysis indicates that explicit
taxes on agriculture, if present price distortions were removed, could be
implemented without creating disincentives among producers.

We have extended the IMF analysis to consider net foreign exchange
returns to imported inputs. The analvsis shows that irrigated cotton carns
by far the least amount of foreign exchange per unit of foreign exchange
invested in imported inputs. Our analysis further shows that reducing the
arca devoted to cotton and increasing the arca in groundnuts on the Gezira
scheme would result in greater forcign exchange carnings and a substuantial
savings in imported input requirvements. We have estimated the additional
arca that could be put into mechanized sorghum production given the savings
in traded and non-traded inputs that would result {rom reducing cotton and
increasing groundnut production in the Gezira scheme. Our analysis illustrat
that such an expansion would require a relutively small amount cf the savings
and would generate an international value added of about 1S 25 million from
mechanized sovghum production.

The combined results of reducing area devoted to cotton and increasing
the arca of groundnuts in the Gezira scheme and also increasing the arca
in mechanized rainfed sorghum production would result in an estimated total
increasce in international value added of about LS 32 million. 'The overall

reduction in imported input requirements is estimated to be about LS 83 million.
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The following arc the major conclusions of our study:
L. The present cffective exchange rate usced to value in Sudanesc pounds
agricultural exports (US$ 1.00 = 1.5 1.425) is inadequate to achieve

attractive financial incentives to cither exporters or producers,

2. 'The exchimge rate required to achicve cxport competitiveness is highuy
sensitive to the returns to farmers (the imputed return to producers!

management function).

Il attractive financial incentives arc to boe provided to exporters

|92

and producers in the irrigated and rainfed sectors in order to achieve
export competitiveness and encourage increcasced output and export
carnings, the cffective exchange rate used to value output and traded

inputs should be not less than USY 1.00 = 1S 2,00,

4. Removing existing input and commodity price distortions via the exchange
rate will not only generate attractive returns to producers, but also

give signiflicant scope for cxplicit tax revenues.

5. By reducing its dependence on irrigated cotton as the major source of
forcign cxchange and incrveasing the avea devoted teo groundnuts in the
irrigated sector, Sudan would carn more foreign exchange and greatly

reduce the requirement for imported inputs.

6 Il a small proportion of the savings realized rom reducing the area
devoted to cotton and increasing the arca under groundnuts in the
Gezira scheme were invested in mechanized rainfed sorghum production,

substantial returns could be realized.



7. 'The overall conclusion is that present pricing policy needs to be
revised immediately to reflect the real cost of inputs to the cconomy
and the real value of the commoditics produced. This would encourage
farmers to increase production thercby permitting the Sudan to signi-

Cicantly increase foveign exchange carnings during the next Crop searon,



Introduction

The purpose of this paperl/ is to discuss the appropriatencss of the
current clfective exchange rate (US$1.00 = 1S 1.425) used to value agri-
cultural exports and to determine whether or not this exchange rate achieves
sufficient producer incentives and the necessary export competitiveness for
Sudan's major crops. Our point of departure is the Nashashibi paper,
"Sudan: Competitivencss of Agricultural Crops' (August 1984). We Jo not sub-
scribe to the view that the Nashashibi/IME approach is wholly adequate to
address the question at hand, although wc believe it produces insights which
arc both uscful and difficult to calculate by other methods due to present

data limitations in the Sudan.

The term "competitiveness'" as used in Nashashibi's analytical framework,

Is used i oa restricted sense. It does not reiate divectly to Sudan's capacriy

to compete in world markets. lHowever, the competitiveness cocefficients do 1o-
veal whether or net it would be profitable to produce a commodity foy export,
given world prices, imported input requirvements, domestic resourc. costs, i
miplicd production (unction and an exchange rate to link domestic and inter-

national values. Tt is thus a domestic index of cxport competitiveness
2

&
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among Sudan's crops.
It should be recognized that there arc important limitations to the

analytical framework used. First, the approach is static in the sense that

1t cannot show a yield/production response to changes in physical inputs or

1-/'lhis paper has benefited from the review and constructive comments of
Dr. William Bateson and Dr. Sachike Sidhu. The revicwers are not, how-
ever, responsible for errorsand omissions or the conclusions dyawny  in
our analysis.

g-/[f the coefficient of competitiveness is less than the exchange rate,
the commodity is profitable for export oriented production.



prices. And further, the framework cannot be used alone to judge whether one
exchange rate is preferable to another, once the "competitive range' has

been identified, because it does not focus on such critical policy variables
as net foreign exchange earnings, domestic tax revenues :nd domestic consumer
prices.  lowever, we attempt to deal, in a preliminary way, with net foreign

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

Our discussion is approached in the fellowing manner. We studicd the
basic table in the Nashashibi report (Table 11 Sudan: Cost Structure and
Competitiveness of Selected Crops Including Tax, 1984/85) and determined thut
two underlying assumptions require further analysis. The first is the basis
upon which the '"return to farmer", (i.c., return to the management function) l
is calculated. ‘The sccond is the failure to present results if alternative
exchange rates were used in the analysis. Namely, exchange rates other than
the current cffective 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 belicve more realistic, returns to
farmers and also undertaken scnsitivity analysis on the exchange rate. In
the process of carrying out our study we determined that we could also address
net toreign exchange earnings in agriculture, thereby extending the scope

of the Nashashibi paper.
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The Basic IMF Calculations

Table 1 s the basic table calculated by Mr. Nashashibi for the 1984/85
crop scason. ‘The table shows the projected costs and returns for selected
crops in the irrigated and rainfed sectors -- long and medium staple cotton,
groundnuts, sorghum, whcatl/ and sesame. The US$1.00 - 1S 1.42 e fective
exchange rate resulting from the present 75/25 lixchange Rate Conversion
Formula is uscd to value the outputs (commodities) and the traded inputs
(imported) for each crop. The '"return to farmer" (retuin to the farmer's
management) under factor remuneration (line 3¢) 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 (sce line 8a) that with the exception of irrigated groundnuts
and oilsceds produced in the rainfed sector, the cffectivc exchange rate us.d
to convert conmodity prices and the cost of traded inputs is inadequate to mai.-

tain producer incentives, or Sudan's competitiveness in aericultural cxaorts.—/
’ ] g

The analysis does not, however, consider alternative exchange vates,
or under what cost-price structures might incentives and competitiveness be

]
improved to stimulate production and cexport carnings.

l-/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 cfficient import substitute. Thus, the transport cost to Pori
Sudan should be negative, not positive. While we have kept wheat in the
tables, we arc not addressing the policy issues associated with wheat in
this anulysis. Nec further reference is made to wheat in this paper.

"

i/This is the case under Nashashibi's scenario where a 12 percent value
acded tax is calculated on the international valuc added (line &) for cach
crop and where the competitiveness coefficient takes account of calculateu

land and water charges as opposed to the subsidized (actual) charges.






IIT. Initial Sensitivity Analysis Based Upon Alternative Iixchange Rates
A, Mcthodology

In our initial sensitivity analysis, all values in the Nashashibi -.1z
(cost-price relationships) are held constant except those influenced by the
exchange rate. That is, product or output valucs and tradeable inputs are
revalued to reflect cost-price relationships under alternative exchange

rates -- US$1.00 = 1.425, 1.65, 1.80, 2.00 and 2.20 Sudancse pounds.l/

In order to make the tables more readable and conscquently casicr ‘¢
follow, we have aggregated the costs for tradeable inputs (linc 3a), non-
traded inputs (line 3b), and labor costs under factor remunerations (line 3c).
The tables have also been simplified by excluding actual as opposcd to calcu-
lated land and water charges under the headings cxcess profits (linc 4b),
domestic resource costs (line 6b) and for the competitiveness cocfflicient.
With regard to domestic resource costs we have included only the variant

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

For this initial analysis, the yeturn to farmer (a component of line 3c)
is fixed at LS42/fchdan for irrigated cotton, LS30/feddan for irrigated
g/nuts, sorghum and wheat, and 1.524/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 attractive financial incentives, however

at this stage ol our analysis they are accepted.

1/ The 1.425 rate is the effective foreign exchange rate wnder the 75/25 FX
Rate Conversion formula. The other exchange rates arc considered shad w
rates. lDowever, the shadow rates could be the result of maintaining a
conversion fornmula. Tor example, the 1.65 rate could be the result of u
50/50 formula where 50% is converted at 1.30 and 50% at US$1.00 = 1.52.00
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B. Results of the Sensitivity Analysis (lables 2-6)

The assessment of the effect of alternative exchange rates will at this
stage be based upon what happens to 'excess profits" (1ine 4) and the

competitiveness coefficient (line 7).

1/

The term  cxcess profit~ may be misleading. 'Ixcess profits' arisc as a
residual alter the cost of inputs has been deducted from the valuc of outy::t,
Among the costs deducted is the item designated as "return to farmer” which is
a reward for his management input. The Nashashibi paper assumes a value for
"return to farmer' (on a per feddan basis) and enters it as a domestic (non-
tradeable) cost. Positive excess profits arisc because there is a positive
residual after production and marketing costs are deducted from the valuc
output, at a specified 'return to farmer" and exchange rate. Increases in

the "return to farmer' will result in an of f-setting decrease in excess profits.
An increasc in the foreign exchange rate will increase the value of productior

by morc than the cost of imported inputs and will result in a greater cxces

profits.

Negative excess profits mean that at a given exchange rate and level of
Y
resource productivity a subsidy is required in order to pay all Factors of
production including the return to farmer. Negative cxcess profits can be
turned into postitive excess profits by the simple expedient of using a higher

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

1/ They are "excess'" in the sense they are profits to the crop sector over and
above those received by producers and supplicrs of inputs. Tn addition,
they have been unallocated in the calculations. In theory, "cxcess profits"
are normilly treated as unearned income which results from temporary market
baperfections where competitive forces in the market place uave not had
adequate time to fully adjust to demand.
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The Competitiveness Coefficient indicates whether or not the exchange
rate used to value output and traded inputs will rvesult in adequate financial
incentives to producers and, conscquently, if the crops under review can be
produced competitively for cxport.l/ Therefore, rhe competitiveness coeflfj-

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

1. lExcess Profits
At the current effective exchange rate used to value outputs and

tradeable inputs (i.e., US$1.00 = 1.81.425) cxcess profits arc negative

For all irrigated crops cxcept groundnuts. When this overvalued ox-
change rate is used to price traded inputs used in the rainfed scctor .
the three crops produced in the rainfed sector all have positive

cxcess profits.

At the 1.65 shadow exchange rate (US$1.00 = 1.81.65) all crops have
positive excess profits, except irrigated sorghum (Rahad). At a shadow
rate of 2.20, the excess profits for Rahad sorghum remain negative al-
though grecatly reduced.

2. Coefficient of Competitiveness
)

At the 1.425 foreign exchange rate only irrigated groundnuts and

rainfed groundnuts,g/ and oilseeds are within the competitive range. 1t

is only at the 1.80 exchange rate that irrigated cotton and rainfed

Y The competitiveness coelficient is not a measure of how compctitive Sudan
is in the production of crops under review relative to other exporters
in the international market. ‘'That is, it is not a measurc of inter
national comparative advantage.

2/ We are puzzled why Darfur is used as opposed to I'n Nahud in the Kor-
dofan rcgion. 'The latter would have been more appropriate as it is
the center of groundnut production in the rainfed scctor and the trans-
fer costs to Port Sudan arc substantially less due to relative distances
and the cost per ton kilometer,



sorghum realize the desired competitiveness coelficients, namely a
coclficient less than the exchange rate used to value output and truded
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 Tow return to the management function (e.g., 18 4./eddan in
the cuse of irrigated cotton) a forcign exchange rate of not less than
US$L1.00 = 1.52.00 is required for all crops except Rahad sorghum to
achicve the desired competitivencss ceelfficient. A movement on the

exchange rate is thus requiced.



Reassessing Returns to Farmers, or the Financial Return to Management

A.  Introduction
The following analysis questions the assumption which is built

into the initial IMF analysis :

"Factor ramunerations include an 'adequate' return
to the farmer, which is distinct (rom his labor carnings, to
compensate him for his mmagerial unction. Such income is
defined as adequate if, in conjunction with his labor cnrnings,
it would provide him with an income which would be commensurate
with that of a skilled worker in urban arcas. In other wWorus,
it should be sufficient to keep him and his family on tho
farm" (p.3).

We believe returns which are adequate to prevent rural-urban micration
arc neither sulficient nor the appropriate criterion to use for aaricultural
pricing policy in the Sudon. Our view is based upon the followisng rationale:
Sudan has an extraordinary external debt; forecign cxchange carnings are not
sufficient to pay for a modest level of imports and contribute significantly
towavd servicing the country's international debt. In short, Sudan is forcign
exchange poor. ‘The country's sources of forcign exchange are lavgely Timirsed
to agricuitural exports and remittances {rom Sudanesc working abroad. In

1
addition, producers operate in a difficult economic cnvironment.

Consequently, we have taken the position that the structure of agrical-
tural incentives, in an cconomicaliy harsh environment, must be bot' positive
md sufficient to stimulate significant increasces in production and cexport
carnings. ‘The cconomic envirvomment is harsh because inputs often do not
arrive in the right place at the right time, mechanical services arc
often delayed, irrigation is not applied in a timely and adequate fashion and
fucl supplies in outlying arcas arce not available or inadequate in

quantity to transport nccessary supplies of inputs, migrant labor or
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commoditics to market, etc. We belicve that returns to Ffarmers under

existing pricing policies are not sufficient for farmers and market ing

agents to take the real risks in a supply-short enviromment, or face the un-
certaintics resnlting from an unpredictable policy enviromwent. lor an cconomy
requiring major increases in agricultural production and forcign exchanse carnings
we do not belicve the urban wage rate is the appropriate basis tce value re...ns

to furmers -- more is required.

The real problem is "how much more?" We symmathize with Nashashibi's dilcomma
in lixing an appropriate value for "return to favmer." ‘The criterion used
a conventional approach, but it completely ignores the scope Jor interaction
between yields and returns to the farmer. Unfortunately, thereis no data buse

from which to estimate the desired relationship.

The 75/25 forcign exchange rate conversion formula imposes a 214 implicit FX
rate tax on exporters and consequently agricultural producers, if one considers
the present commercial bank rate (1.80) as the appropriate foreigr exchange ratc.l/
We believe (inancial incentives need to be impreved above -the current offcective
export rate (US$51.00 = LS1.425) to encourage producers to intensify or expand
cxport production at: the margin.g/ This will most likely involve somewhat higher
than average production costs. But these need not be a constraint, il financial
returns to produccrs are increased. This provides the justification for in-
creasing returns to farmers -- to improve their cash liquidity and consequently
incentives to increase production.

1%

- However, the commercial bank rate is also overvalued, compared to the open
market 1atchhlch has been above US$1.00 = 1.52.30 in recent months,

2 .

/H1o extent o which this is nossihle in the irrieated sector, in the short

run, will depend upon the flexibility tenants have, in terms of MOre o Less

lnnd devoted to a eiven cron, or in terms of chnch of Tand allocations

among cotton, groundnuts and horghum. In the rainfed sector producers airealy
have this (lexibility,
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B.  'The Recent IMF Revision

We have veiced our criticism to the IMF on the criterion they have uscd to
value "returns to the management function." The recent IME Mission to TharCoun
in late August apparently accepted the view that the "return to farmer ' used in
the calculations was too low. Namely, incentives at this rate (e.g., 1.842/

Feddan for irrigated cotton) are inadequate to cencourage increased prodection.

In practical terms, improving incentives can be achicved by adjusting
the exchange rate or increasing the return to the management function (return

to fummer). We will argue that both are required.

In the analysis which follows, the increased "return to farmer"', iwm- ted
for line 3c, is basecd upon a World Bank study of what farmers carn as 1 returi
to management in other developing countries producing similar crops  We o
not believe this is an appropriate approach to value returns to manag.enent

and we will return to this point latcr in our analysis.

The recent IMF Mission recalculated, based upon the above mentiuncd cri-

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

LS 164 .4 for irrigated cotton

1S 152.4 irrigated groundnuts, sorghum and wheat; and
.S 146.4 rainfed groundnuts, sesame and sorghum

Our calcilations which follow incorporate these imputed returns to
management, and a sensitivity analysis using olternative exchange rates is
undecrtaken, 1t should be noted here thac the new returns to management as
imputed by the recent [MF Mission are approximately 300% greater in the case
ol irrigated cotton, 400% in the casc of irrigated groundmits, sorghum and
wheat, and 500 § greater for rainfed oilseeds and sorghum than the originai

Nashashibi calculatioans.
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Results of the Sensitivity Analysis (Tables 7-10)
(a)  Ixcess Profits

At the presert effective foreign exchange rate (1.425) under the
conversion formula, negative excess profits are realized for all crops
except Gezira groundnuts. Excess profits do not become positive for
irvigated cotton until a US$1.00 = 1.52.00 exchange rate is used in
the calculations.  Towever, at this exchange rate, neEative excess
profits are maintained for irrigated sorghum and the rainfed crops.
This remains the casc even if o shadow vate ol 2,20 is used in the

calculations.

(b) Competitiveness Coefficient

At the 1.425 foreign exchange rate all irrigated and rainfed
crops do not achieve the necessary competitiveness with the new
vigher valuation of veturns to management. At the 1.8 foreign ¢x-
changc rate only Gezira irrigated groundnuts become competitive. At
the US$1.00 = 1.S2.20 rate irripated medium staple cotton just becomes

1/

competitive as do irrigated Rahad groundnuts,

(c) Conclu&ion

The new higher value for returns to management, as impated by
the recent IMIF team, based upon returns to management for mrmers
producing similar crops in other developing countries, completely
alters the results and clearly shows that the current Y Rate Conversion
Iormula does not provide adequate (inancial incentives to prolucers, Nor
does it allow producers to achieve cxport ceapotitiveness. This is duc

to two factovrs: (1) basing of pricing policy on cxogenous (ard exteraal)

1/

Under the IMEF revision none of the rainfed crops achieve the necessary com
petitiveness coefficient. In fact, the return to larmer is greater than the
valuc of output in this sector!















returns to management and an overvalued exchange rate, and (2) 1uc
need to improve the underlying production functions in order to in-
creasc low yiclds and consequently production cfficiency.

In the following sections alternative methods of imputing returas

to management are considered.
C. An Alternative Approach Based Upon Returns to Factors of Production

L. Mcthodology

We believe itis inappropriate to impute an average return to managemens.
on either criterion used thus far, whether it be the off-fam opportunity cosc
as reflected by an urban wage rate, or by what farmers receive as a rcturn to
management in other developing countries. |

e reasons are the following: First, farmers in other countries
undoubtediy operate with different technology, under dJifferent market conditions
and in different policy environments. Second, a farmer's return to his managc-
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 upon the prices he pavs
and receives and how well he manages his scarce factors of production.l/
Consequently, the imputed "return to farmer" should be linked, in part, to real
production costs, not to his onportunity cost as 1 skilled worker in urban
areas or what farmers earn in other countries.

In the analysis which follows, we assume the return to managem.st,

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

1/In the irrigated sector, an issue can be raised as to the extent to which
tenants have freedom to exercisc management decisions. While it is truc
many field operations and input allocations are determined and carricd ot
by scheme management, the tenant does have some control over the standard
at which he tends his crop and manages his ficld labor. ‘The tenimt's
decisions and standards will affect yields and -consequently returns to the

tradeable inputs provided by scheme management.
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priced, should be based upon a percentage rate of return on the costs ol scarce
factors of production. The scarce factors of production are the sum of all
traded inputs (excluding non-traded inputs) and total labor costs. We have
calculated a 15 percent rate of returi, on these factors of productior und
assigned this value as the return to farmer (linc 3c). What we arc saying here
is that a farmer's management skill should be rewarded on thi: basis and at

1/

this rate.~" 1In this way the farmer's return will be a function of how well
he manages the scarce factors of production under his control. As a consc-

quence, his returns become a function of his production el ficiency.

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

When valuing the returns .o management on the basis of actual costs
incurred for tradeable inputs and labor, the dmputed value to management varies
across all crops (unlike in the IMF calculation) since actunl costs for both
arc different for cach crop under review. llowever, since irrigiated cotton
requires the preatest cxpenditure for imported inputs as well as the most input
of labor per feddan, the imputed return to management is the highest for irrigated
cotton of all of the crops included in this analysis. At the other end of thc
continuum arc the ra}nfed crops which under existing technology utilize litti.
imported inputs and substantially less labor per unit of land.

(a) Return to Farmer

By following this approach to calculating returns to management,
it may appear that the velatively low imputed "returns to farmer!,

1/ A legitimate ques“ion is why this rate? Wc arc placing an emphasis on the

T return to (scarce, capital. And it has been estimated that the opportunity
cost of capital in the Sudan approximates 15-18 percent. In addition, in
the Sudan, hired labor is also considered a scarce resource, and as calcu-
lations show a major input in the production process. Conscquently, effective
supcrvision of labor will influence production cfficiency and conscquently
yields and net recturns to all factors ol production.
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in the rainfed sector appear inadequate. However, one must keep in
mind that these are returns per feddan. The returns to the farmer
and his houschold will, even under thesc "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
scctor) compared to the 10-15 feddans a tenant operates in the

1/

irrigated sector.=

(b) lixcess Profits

At the current effective exchante rate used to valuc output
and traded inputs (1.425), under the present scenario, negative
excess profits arve realized for all irrigated crops except groundnuts
and Gezira sorghum. Rainfed oilsceds and sorghum on the other hand
realize positive cxcess profits.

At the current commercial bank rate (US$1.00 = LS 1.80) all
crops, except Rahad sorghum would realize positive excess profiis if
this method of valuing the returns to management were cmployed.

Even at the shadow rate of 2.20 Rahad sorghum would still realize

1

negative excess profits.

(c) Coefficient of Competitiveness

If pricing policy were to adopt this method of imputing a vaiue
for the return to management, the coefficient ol export competitiveness
would be unsatisfactory~at the current ceffective exchange rate (1.425)

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

One might ask how the IMFF rationalizes such high Returns to Farmer PLr
HECTARE in the rainfed sector? If these per feddan returns are approached
it can cxplain production at the extensive margin (vevy lew yields), aban-
doning large tracks of land after 3-5 ycars, massive Tand clearing of scrubs
and trees and in part, the consequent desertification taking place in much
of the mechanized rainfed sector.
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the shadow rate of US$1.00 = 1.51.80 irrigated sorghum becomes
competitive, but irrigated long and medium staple cotton remain
outside the competitive range as do Rahad sorghum and Gezira wheat.
However, at the shadow IX Rate of US$1.00 = 1.52.00, all crops cxcept
Rahad sorghum and Gezira wheat would £a31l within the competitive

1/

range.-
(d) Conclusion

LI the return to management is calculated on the busis of a 15
percent return on tradeable inputs, plus labor costs, the returns to
farmers, we believe, represent positive incentives for producers to
~xpand output in both the irrigated and rainfed sectors. The
returns to management, at an effective exchange rate of US$L1.00 =
L52.00  for irrigated cotton,will be greater than imputed in the
original Nashashibi calculation, (.592vs LS42/feddan), but 12ss than
calculated by the recent IMF Mission (LS92 vs LS164/feddan). 'The
returns to management for producers of irrigated groundnuts will be
about the same as Mr. Nashashibi's original imputed return of 1,530/
feddan. Re;urns to management for irrigated sorghum will be less
(about LS18/feddan vs LS30/feddan) but we belicve still represent
positive incentives to increase production,

Forrainfled sector crops the returns to farmers are substantially
less per feddan than originally imputed in Mr. Nashashibi's calculations

for 1easons explained above (see 2a above). We belicve they

4 It will be recalled 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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1/

represent incentive returns, -

At the effective exchange rate of US$1.00 = 1.S§2.00 ~11 crops
except Rahad sorghum fall within the competitive
range. Thus, if an exchange rate of 1S$1.00 = 1.82.00 were used to
price or value tradeable inputs and outputs, Sudan would achieve tie
necessary export competitiveness coefficient and prodiucer incentives

as reflected by "Returns to larmers'.

In addition, at the US$1.00 = L52.00 exchange rate, '..N¢ess
profits' would be realized for all crops except Rahad sorghum and
Gezira wheat. We believe these represent potential tax revenuss unde,
the assumption that production costs (particularly labor) do not

increase significantly over the next production sciason.

The above conclusions arce 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. Introducti?n
Our sensitivity analysis reveals at an excnange —ate of US$1.00 = LS2.00 or
higher, the following could be achieved: (a) strong financial incentives as
reflected in the returns to producers' management, (h) significant "excess

profits'" and (c) the nccessary export competitiveness coefficients.

1/ As cxplained earlier, this is because of the size of famms 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 yecars and the fact that these producers faced a highly subsidized export
price (Saudi Arabia offered a price for Sudancse sorghum which wis, three
years ago, over 100 percent above the international price) producers in the
mechanized rainfed rapidly expanded farm size to 1000 feddans or wore. The
factor costs and commodity price cncouraged these producers to follow ¢ low
yield, land extensive and partially mechanized (land preparation) approach
to sorghum production.
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Thus, if the govermment were to abandon the current loreign lixchange
Rate Conversion lormula and price commoditics and tradeable inputs at inter:
national prices, as reflected by more appropriate cxchange rates, the present
implicit foreign exchange rate subsidies on traded inputs and the implicit
taxes on commodity export prices (in Sudancsc Pounds), could give way to

explicit tax revenues for the government and society at large.

2. Mecthodology

To illustrate how (more appropriate) shadow exchange rates could
achicve these policy objectives, we have revised our calculations in the
following manner. First, we have calculated the excess profits for each crop
with zero imputed retuins to management, given all other cost price relation-
ships as previously assumed. Second, we have taken the resulting coxcess jrofits
and divided them cqually between (a) imputed returns to famers and (D) oross
profits, whichwould result from each crop production system under alternavive
exchange rates. That is, returns to fammers and excess profits for cach “iop
arc calculated to be equal. Tollowing this approach and under sclected exchang.
rates,wc attempt to show how agricultural producers and society, bv way of

govermment taxes, could share from the net returns to agricultural produ tion,

3. Results of the Sensitivity Analysis (Tables 15 - 1R
a. Returns to Farmer
At the current cffective forcign exchange rate under the present
conversion formula (US$1.00 = LS1.425) cqual returns to producers and society
as reflected by excess profits are low for irrigated cotton, substantia’ for
irrigated groundnuts, inadequate for irrigated sorglwm, and very good for

L/

oilseeds and sorghum in the mechanized rainfed sector.=’ These returns

1/ These are admittedly normative judgments.
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improve, particularly for irrigated cotton, at the exchanee rate of US$1.00 =

1.52.00 or better.

b. [Excess Profits
The magnitude of excess profits is equal to the rcturn to
farmers and increase equally as the exchange rate moves from 1.425 to 2.20.

The cquality is achieved by definition under the methodoiogy cmployed.

c. Competitiveness Cocfficient
At an exchange rate of US$1.00 = 1.51.80, the competitiveness
cocfficient for irrigated cotton is just within the competitive range, whercas
for all other crops except Rahad sorghum and Gezira wheat they are well within
the range of export competitiveness. At the US$1.00 = 1.52.20 exchange rate,
the competitiveness coellicient for irrigated cotton continues to mprove

as it does for all other crops.

d. Potential Tax Revenues

Assuming average total input costs have been correctly cstimated
(particularly for labor and marketing costs and margins) our analysis clearly
shows there is scope for (1) producer incentives, (2) cxport competitiveness
and (3) explicit tax revenues from Sudan's major cxport 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
than LS100 per [oddun!l/]n the case of groundnuts it is ncarly double. lor
sesame and sorghum produced in the mechanized rainfed scctor, particularly
when one takes account of the vast areas devoted to these crops in this sector,

the tax revenues are potentially substantial.

4, Conclusion

The logical! conclusion which results from this scenario is that pricing

1/ At an exchange rate of US$1.00 = LS 2.20 (Sce Tablc 18 ).



policies based upon international prices and consequently a real exchange
rate (i.c., not an overvalual exchange rate) can produce a desirable policy
result; a policy reform whereby producers, exporters and the government
treasury all benefit even in the short-run. Tn the intermediate run the
added gains shovld translate into greater output and export carnings and an
inproved public revenue budget. Given the recurring problem of budoet
deficits, and the likelihood that a budget deficit will persist in the
inmediate years ahead, not to mention the nced to create a budget surplus to
finance increased public expenditures for "public goods' and social serv 03y
we believe identified alternatives to increase explicit taxes require serious
consideration by policy makers. Our analysis indicates that explicit taxes

on agriculture, if present price distortions were removed, could be implenmted

without creating disincentives among agricultural produccrs.-/ since yiclds
arc currently very low, part of the tax rcvenue should be reinvested in

agriculturc to spur development and achieve cven greater export carmuigs.

Y A caveat isin order. Our conclusion on the scope for explicit taxes is
preliminary and will require additional, independent analysis by fiscal
experts to confirm our result.
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Lxtending the Analysis to Account for NIT Foreign Fxchange Farnings

A. Introduction

The methodology used to estimate the competitivencss of selected crops,
at a given exchange rate, calculates what Nashashibi calls the "Internationul
Value Added", Line 5. (It is actually ‘'domestic value added", at inter
national prices). It is bascd upon output value (line 2), less the value
of traded inputs (lince 3a) and is expressed in both dollars and pounds for

cach crop included in the analysis.

However, it is important to realize that the international value added
is an absolute amount per feddan., We believe it is misleading because it
implies that Gezira long staple cotton (which has an international value
added of $261 per feddan) is o more efficient user of forecign exchange than
irrigated sorghum ($110 per feddan) or sesame produccd in the rainfed sector
($92 per feddan). While cotton generates morc foreign exchange per feddan
than any crop produced in the rainfed sector, it Joes not carn more foreig:
exchange per dollar (foreign exchangs) invested per feddan. Nor does it
mean that more land should be allocated to cotton than sorghum in the irri-
gated sector. Given Sudan's meagre foreign exchange supplics, it is tcupting
to cxpress foreign exchange carnings in net terms per unit of foreign exchange
invested in cach crop. In the analysis which follows we calculate the

foreign exchange input/output relationship for cach crop under study.

B. Methodology

In the analysis which follows we have calculated and consequently expressed

net foreign exchange earnings in terms of a ratio in the following way:
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International Value Added In LS (52)
Net X Farnings Ratio =

Value of ‘T'raded Inputs in LS (3a)

This formula expresse:. the net foreign exchange carned per unit of
forcign cxchange invested. Since both the numerator and denominator are
expressed in Sudanese Pounds (both are converted from dollars at the same
exchange rate), the ratio indicates the dollars carncd 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 numerafor
and denominator in the formula are equally adjusted by whatever exchange rate
is used in the calculation.  The net Forcign lixchange Larnings Ratio is a
straight forward approach to evaluating how efficient cach crop is in its use

of forcign exchange invested in (imported) traded inputs.

Our analysis shows that irrigated cotton ecarns the lowest rate of return
per dollar invested in traded inputs of all the crops under revicw. The

relative ranking of crops on this basis is as follows:

Rank Crop Dollars Earned per
Dollar Invested in
Tradeable Inputs

1 Rainfed Sesame $9.30
2 CGezira Groundnuts 8.20
3 Rahad Groundnuts 7.99
4 Rainfed Groundnuts 6.32
5 Gezira Sorghum 6.21
6 Rahad Sorghum 5.3R
7 Roinfed Sorghum 4.13
8 Irrigated Cotton 1.35 (average)
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Since cotton has the highest import content of all the crops prodiced
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 forcign cxchange.

The conclusion to be drawn from this analysis is that a shift away from
irrigated cotton to irrigated groundnuts or the production of oilsceds in the
rainfed scctor would create a greater ratc of net forcign exchange carnings
than the historically favored crop -- cotton. llowever, belore drawing
conclusions it is necessary to take account of domestic resource costs
(non-traded inputs, plus factor remmerations) and their contribution to

output and their opportunity costs.

D. Limitation of Net Forcign lxchange Larnings Approach
The above analysis assumes that foreign exchange for the procurcmernt
of traded inputs is the only limiting (scarce) factor involved in croy

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 rcmunerations. The latter

two types ol inputs arc "domestic resource costs',

The issuc at hand is, how mobile or transferable arc the domestic
resources involved in cotton production since the above analysis indicates
that Sudan potentially could earn morc foreign exchange if crops other than
cotton were produced. What kinds of shifts are possible in the short to

intermediate term?



F. Considering Foreign Exchange Requirements and Dom.stic Rosource Costs
In this section we will consider what the impact would be if there

were a partial 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 carn more foreign exchange (as represented by international
value added) given relative border prices, yields and the costs of product ina
(both traded inputs and domestic resource costs). Such a shift would also
result in more foreign exchange per dollar invested in traded inputs (net

forcign exchange earnings).

llowever, we need to be concerned about the mobility of domestic:
resources.  Can non-traded inputs, labor, and land and water charges
be readily applicd to groundnuts? We are of the view that non-traded inputs
which arc largely financing and market costs can cither be reallocated to
groundnuts or saved. We believe the same case can be made for factcr
remunerations, principally labor and land and water charges. The return to

management in cotton production will be simply saved by such a shift.
1}

To 117 ustrate the savings and the increase in foreign exchange
earnings that would result from a partial veduction in the land area devoted
to cotton and increasing the arca devoted to groundnuts within the Uezira

1
scheme, we have assumed that 250,000 feddans would be taken out of cotton 1/

and groundnuts produced in its place.

Y In our cxample we have proportionately reduced the arca devot~d to long-
(180,000 feddans) and mediwm-staple cotton (69,000 feddans).
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. Results

If the govermment were to decide to take advantage of the higher
international valuc added and the lower traded input requirement for irrigated
groundnuts, relative to cotton, Table 20 illustrates the results that would
1/

be achieved: -

LS 6.6 million

i

1. Increase in international value added

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

3. Savings in non-traded inputs = 19.5 "
4, Savinge in factor romunerations = 33,1 "
5. Increase in excess profits = 59.0 "

Our analysis sihows that Sudan could reduce its import requirement for
traded inputs by LS 93.1 million or $46.5 (at the US$1.00 = LS 2,00 exchange
rate).  Por an cconomy that is forcign exchange short this is not :«un insig-
nificant amount. In addition LS 6.6 million (or $3.3 million) in additional
foreign exchange earnings would result. The largest savings arc 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 abc.it
.S 8.8 million. o/ llowever, this would not represent uncmployment since a
high proportion of the labor involved in the Gezira schcame is migratory labo -
This labor, which is highly mobile, could be "transferred' to other sectors of

the economy.

L Output and traded inputs are valued at the US$1.00 = LS 2.00 rate.

2/ From Table 17 the relative labor requircments per feddan are:

.S Cotton LS 149.9/feddan
MS Cotton 180.6/ feddan
Groundnuts 123.2/feddan

Thercfore, (181,000 x LS 149.9 + 69,000 x LS 180.6) - (250,000 x LS 123.2) =
LS 8,793,000.
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Table 20

Crop

1. LS Cotton

2. MS Cotton

3. Sub-Total

4., Groundnuts

5. NET: GAIN

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

International
Value Added

- 94,681

- 40,537

-135,218

141,775

6,557

Traded Non Traded

Inputs Inputs
-"79,169 - 24,453
- 31,864 - 10,384
-111,035 - 34,837

17,950 15,525
- 93,083 - 19,312

Factor Excess
Remmeration Profits
- 56,200 - 14,027

- 24,115 - 6,037

- 80,315 - 20,064
47,175 79,075

- 33,140 59,011

Area
(actual change)

-181,000

- 69,000

-250,000

250,000

New
Area

189,000

71,000

260,000

500,000

1/ Above ceiculations are based upon valuing output and iraded inputs at the US$1.00 = LS 2.00

foreign oxchange r-te.

Sec Table 1 fsr cisaggregated iraded inmt costs.

Values for -

international valte acded ne -traded Lwuts, factor remuneration .cess profits are based
“en Table 1Z.

5¢
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G. Applying Savings on Traded Inputs to Mechanized Sorghum Production
Table 13 shows that mechanized sorghum production in Cedaref is both
financially profitable and under assumed cost-price relationships achieves

the necessary export competitiveness.

What would happen if the foreign exchange savings on (imported) traded
inputs realized from shifting 250,000 feddans out of cotton to groundnuts on

the Cezira were at least in part allocated to Cedaref sorghum?

Given traded input requirements per feddan for Gedaref sorghum (LS 28.1
at the 2.0 cxchange rate), LS 93.1 million would hypothetically permit an
expansion of 3.3 million feddans (93,083 -+ 28.1). lowever, this is not

possible for several reasons,not least of all because of a lubor constraint.

llowever, we belicve it is likely that an expansion of 280,000 feddans
in Gedarcf sorghum is possible. We have derived this cstimate under the
assumptions that the LS 8.8 millior saved in labor resulting from shifting
250,000 feddans out of cotton and into irrigated sorghum on the Cezira could

1/

be transferred to Gedaref as seasonal migrant labor.-

To make our calculations more realistic in the current situation we
have adjusted the traded input requirements to rcflect the open market
forcign cxchange 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 under these assumptions what the costs and
benefits would be if part of savings resulting from the cotton-groundnut

shift werce invested in Gedaref sorglum.

l/ Labor recquircment for Gedaref sorghum is LS 30.47feddan.
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

Value Added Inputs Inputs Remuneration
From Table 20 6,557 -95,083 -19,312 -33,140
Gedaref Sorghum Expansion 25,564 _ 9,240 4,200 12,376
NET GAIN 32,121 -83,843 -15,112 -20,764

N~

savings

Excess
Profits

59,011

8,988

67,999

- LT -
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I, Results

Table 21 shows that expanding Cedaref sorghum by 280,060 feddins
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 resulting from a shift Ffrom cotton to groundnuts on the Cezira

scheme.,

Becausc of the substantially lower traded input rvequivement per feddan,
the incrcasc in international value added from this expansion of Gedaref

sorghum is estimated to be LS 25.6 million pounds.

The combined results of the earlier described shift on the Cezira
scheme and the expansion of Gedaref sorghum illustrates that savings in
(1) traded inputs, (2) non-traded inputs, and (3) ‘actor remmerati ns
resulting [rom the partial shift away from cotton could be mobilized and
reallocated to pay for the Gedaref expansion in sorghun (Sec Tablc 21 ).
After thesc adjustments take place, the Bank of Sudun's foreign exchange
requirements for imported traded inputs would be greatly reduced and if ¢n
exportable supply 9f sorghum can be achieved, Sudan's export earnings world

also increasc substantially.

1/ At a F.0.B. price of $170/MI Gedaref sorghum achicves the necessary
export competitiveness (See Table 16 ).
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I. Conclusion
Our analysis shows that on a per feddan basis, irrigated cotton
carns, by a substantial margin, the least amount of forecign exchange per

unit of foreign exchange invested in traded inputs.

The analysis shows that if the area devoted to irrigated cotton on
the Gezira was reduced by 250,000 feddans (from 510,000 to 260,000) and
if the area devoted to groundnuts were increased by cie same amount,
foreign exchange earnings would be increased by 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 million pounds.

If the arca devoted to mechanized sorghum production in the rainfec
sector was cxpanded by 280,000 feddans only a relatively small proport ion
of the savings in imported inputs requircments (1S 9.2 million) and
domestic resource costs (LS 16.6 million) resulting from the cotton shift
would be required. The international value added that woula result from

-

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

The combined results of equally reducing the area (250,000 feddans)
devoted to cotton and increcasing the area devcted to grounimuts in the
Gezira scheme and increasing the area devoted to mechanized rainfed
sorghum production would result in an estimated total increase in
international value added of about LS 32 million. The net reduction in

imported input requirements would be about LS 83 million.



