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1. INTRODUCTION AND SUMMARY

The current acute shortagé of gasoil and the soaring black market
prrice emphasizes the critical dependence af Sudansse agriculture
on gasoil. Farmers who require gssoil for planting, irrigation,
cultivation, harvesting and markasting have been torced to pay as
mwuch as five times the administered price.

Although the cuwrrent situation is extreme, the consequences of
shiortages and the black market have becoms increasingly apparent

for the last year. At the ront of the problem is a lack of
foreign eschange with which to satisfy the gascil demand at the
current subsidized price. Gasaoil is so heavily subsidized that

trne real value of revenus from 100 gallons of gasoll sales is
sufficient to purchase only about &0 replacsment gallons. ‘

In morney te-ms, the nominal subsidy on gasoil last year waw in
grcess of £85 120 millions, net of tay revenues and profits Lo the
General Petroleum Corporation. This figure assumes that Sudanese
purchases wera at competitive spot market prices, which they ware
not. I+ the extra costs of special financing arrangements are
eliminated, it is estimated that a fuwrther ¥ 40 to & 60 millions
may hbe saved.

The true costs of Sudan’s present subsidy on gasoil are not
confined tao the nominal value of the subsidy. Elack wmarket
premiumns estimated to be in the ramge of S0 to 150 percent have
becond  a regular featwe af the private sector’'s planning m a-
cess. Rusinessmen who must go Lo the black market for c¢uooil
supplies to keap their factwries and trucks running at accepkable
capacity have been forced to spznd time appealing for increased
allocations and for permission to increase theif prodoact  and
service prices. Those who have been unasble to passe along  the
cost of black market gasoil have seen their praofit margins shrink
and  their output levels decline. In & ‘"supply constrained”
econgmy, treduced output and idle capacity contribute tao hisher
consumer prices, lower output, reduced rates of domesiic cap:ial
formation and 2n increasiimgly overvalued pound.

Farmers who are uwuncertain as to their ability to receilve an
assured allocetion of gasnil must resort to the black markel  or
reduce their produciicon, or both. The net losses due to inerde-—
gquate supply (exclusive of lossas due to the need to pay Dblack
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mer-ket prices) have been estimated to be over £2£ 100 willions {for
the agricultural sector in 1983. There were additional losses due
to interruptions in marketing, as well.

A domestic pricing policy which subsidizes gasoll  unnecessarily
and requires an administrative allocation system which generates
an inevitable black market, 1is a policy which does not addi-ess
the needs of gasoil security. Gascil security and the exploita-
tion of Sudan’'s comparative advantage in food, fiber and oilseed
production requires that gasoil users pay the real cost of the
product they use.

The private agricultural sector and most of the transport sector
must pay olack market prices for part of the gasoail they use. It
is & credit to the basic economic viability of the private sector
that it is able to pay the high black market prices. When black
market gasoil in the central region sells for £5 200 per barrel,
the buyer is, in effect, pdying a price which would Justity the
import of gasoil at an exchange rate ot £5 Z.80/%.

The Governmant ‘s FPetroleun Facility will greatly improve Sudan's
capacity to import more for lrnss. This is an important short run
solution and it constitutes one leg of a lang run response to
gasoil security. A second, critical support on which any lasting
solution must rest is the re-pricing of gasoil to reflect true
import parity. Taxes may be required in addition to & pricing
system based on import parity, depending on tha exchange rate
used.

g
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This paper 1is intended to provide policymakers with a better
understanding of the gasoil “"problem" and with estimates of the
impact which impaort parity pricing will have on the agricultural
sector. Independent estimates of the cost of supply interrup-
tions have been made. We do not address that issue here.

Our principal +tindings are as follows:

1) fncreazes  in the farm gate prices of agricultural
caomnodities which would ne raquired to comp=nsate for an
increase of the gasoil price by as much as £8 1.00 per
gallon will be modest for most commodities. (see Table 1)

2) I+ marketing costs imcrease at all, the increase will
be trivial in terms of the market value. {=te Table )
. &

3) If the greater part of the net increase in petroleum
impor: capacity arising from tha establishment of the
Fetreloum Facility is devoted to gascil, and if the
administered price is brought up to an impart parity
price, demand can probably be satisfied; although gov-—
ernment should stand ready to imposs additianel taxes Lo
insure that & black market does not reappear.

o)
.



4) Satisfaction of gasoil demand at an administered
price reflecting full import parity will destroy the
black market and eliminate the need for an administra-
tive allocation system. As a consequence, the private
sector will enjoy ‘a new measure of fuel security at
prices below the black market price which has prevailed
over the last few years.

Black markets fill important roles in developing economies. n
the case of gasoil in Sudan, the black market has effectively re-—
directed supplies from low value-in-use activities to higher
value-in-use activities. In doing =so, it has increased the total
value added by gasoil. The black market has sanl clear signals
to the effect that consumer soverigrnty generates an ultimate
allocation across regions and products which is different than
that seen as optimal by thHe officials who make administrative
allocation decisions.



2. THE PROBLEM AND A SOLUTION

The fundamental problem facing all gasoil users in Sudan is an
inadequate supply at the administered price. This situation has
arisen because of limited foreign exchange allocated to petroleum
imparts and an artificially low administered price at which the
demand for gasoil substantially esceeds supply. This has led, in
turn, to an i1mperfect administrative allocation of available
supplies among regions and alternative wses and to the growth of
a cecondaty ("black") market.

Non-price rationing of foreign eichange is inevitable as long a&as
the pound is ovar-valued. However, there are feasible reforms in .
the damestic pricing of gasoil which will permit an increase 1in
supply, drive the black market out of existence and allow Sudan
to abandon a cumbersome, inefficient and caontroversial non—price
gasoil allocation system.

For the policymaker the relevant qguestion is: What are the likely
impacts of such reforms on the agricultural sector?

2.1 Supply and Demand Analysis

The present administered pricé of gasoil is such that demand
exceeds the supply which government has been able to make avail-
able. Figure 1 is an illustration of the problem.
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At the administered price Fea), the quantity demanded exceeds Lhe
quantity supplied by an amount represented by the line saginaent
ba. The quantity supplied is represented as a fixed quantity,
determined effectively by world oil prices and the amount of
foreign exchange allocated to gasoil inports. :

The existence of an excess demand gives rise to an administrative
allocation system which is intended to direct the limited sup-

plies to priority uses and locations. Exicess demand also pro-
vides the economic basis far a secondary ("black") market which
tends to clear at the equilibrium price F(e). The black market

premiun is represented by the line segmenlt eb.

In the context of the simplified framework of Figwe 1 it :s
clear that if the administered price of gaswil were increased to
F(e), the black market premium would disappear and there would be
no  need for an allocation system because, at Fie) supply would
enqual  demand. Folicymnakers 'are right to be concerned about the
tmwpact of this potential price increase on cost of production of
key agricultural commodities (including the competitivenoss of -
Judan ‘s agricultural exports). Much of the rest of this paper is
taken up in economic reasoning and the presentation of data which
suggest that the impact will be much smaller and more easily
accomodated by the national economy than many have thought pos-
5ible. ‘

AN appropriate increase in the administered price of gasoil
actually holds the potential to improve gasoil supply and reduce
:he real supply price to many consumers.

2.2 Increasing Both the FPrice and the Supply

The fundamertal problem of gasoil supply 1s that the economic or
real  value of gasoil sales revenue is inadeguate to replace  the
product supplied to the market. The simplest and most efticient
solution to this problem is to supply gasoil to consumers at its
replacement or import parity price. This solution requires that
revenue generated by the sale of gasoil (net af distribution
costs) be sufficient to replace the quantity of gasoil sold, and
that there be enough fareign exchange tao satisfy demand.

The Fetroleum Facility has besn eslablished Lo break this bottle
neck in the short run and to place the petrolcuwn usdng sector on
what will ultimtely become & self—financing basis. ¢ The Fetronleum
Facility envisions a situation in which the petroloum  importing
sector  will be able to acquire foreign eichange at a prevailing
commercial  bank rate which will mot be substantially diffarent
from the economic value of the pound. Sudan will  then price
petroleum products at their impart parity prices (hased on  the
commercial  bank rate of erchange), plus such domestic tares a5

may be judged necessarvy. The Eank ot Sudan and foreign  daonors
will make available & quantity of toreign exchange which is judged
to be adequate to satisfy petroleum product demand in gena2ral and

gasnil demand in particular.
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Figure 2 is an extension of Figure 1. Thae (self-financina) impork
parity price of gasoil has been added and identified as F(i). ot
this price, the petroleum importing sector will face no foreign
exchange problems and will be able to import the marlket clearing
amount S(i), assuming that the Fetroleum Facility is adequately
funded. Excess demand-—-and thus the black market premium and the
black marhket itself--will disappear. The equilibrium price will
fall from P(e) to P(i) and the total gasoil supply will increacze
from S(a) to S(i)!
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Under these conditions, the administrative allocation system will
be redundant because imports will be able to satisfy market
demand at the (self-financing) impoirt parity price. In part, the
former black market profit will accure to the Fetroleun Facility
and will contribute to the importation of more gascil. It will
also improve over-all economic efficiency. For this to happen,
however, it is essential that enough foreign exchange be avail-
able to satisfy the market demand for gasoil at the higher import
parity price.

Govermnment 's inmediate problem is to determine the gLorrect import
parity price of gasonil. Annex 1 reports the Porthudan, aex—depot
price changes for gasoil which are implied by selected commercial
bank exchange rates.

Uging Table I-A (in Amnex I) and assuming that govermment wishes
to preserve its current nominal tax revenue and Lne nelt revenue
or profits of the GFC on & per unit of gasocil basis (line 2b of
( nex Table 1-1), the current comnercial bank exchange rate of £9

a0/% 1mplies the nececscsity of an increacze of about 29 percent
in the Fort Sudan er—depot gasoil price. At an exchange rrate of
£8 2.00/% an increase of about 41 percent would be required. A



shifl Lo an exchange rate of €8 2.20/% implies an  increase of
about 32 percent in the Fort Sudan ex-depot price.

Data presented in Section & suggest that even if such  irfcreases
in the gasoil price were fUlly reflected in incroased cosks of
production, they could be compensated for by small increzses in
commodity prices. llowever, the prices of those commodities which
depend heavily on black market gasoil may be expected to fall as
a consequence of tne elimination of the black market.

If the Fetroleum Facility is to be effective in placing the
petroleum import sector on a self-tinancing basis and in elim-—
inating the black market, government must &allow importers to
supply as much as i3 required to meet user demand at the higher

import parity price. I+ importers are not allowed to- satisfy
demand &t the new higher price, the prresent allocation system
will contimue tc be regquired and the black markst will continue

to flourish.

Ornce  the petroleum import sector is placed on a self-financing °
basis, the cost of importing too little gasoil will be a retwn

to an administrative allocation system and a black markel. The
costs of importing five percent too much-—-perhaps two million
dollars per vyear in interest charges, plus storage-— will he

small in comparison with the costs of tmporting five percent too
little.

The black market price over the last year (exclusive of the July-
August supply hiatus) is reported to have been in tha range af £S5
100 to £85 150 a barrel above the administered price. On a per
gallon basis this is £S5 2.30 to £5 Z.40 more than the adminig-—
tered price.

Translating this (using data from Armex I) into the implied price
paid for foreign exchange, it means that black market gasoil at
£5 Z00/bbl had a foreign exchange value of about £8 %.80/% at a
CIF price of #265/MT. That is, at a black market price of €S
200/bbl, it would have been profitabable for individuals to pay
up to £S5 3.80/% for foreign exchange to import gasoil priced at
#265/MT CIF. For a black market price of £S5 250/bbl the implicit
foreign exchange rate would be £5 4.95/%.

To appreciate fully the economic Linpact of an import parity based
domestic price for gascil on agriculture, it is ,siecessary to
understand the relationship betwean the allocation “system and the
black market and the relaticonship between the black market price
and the cost of production of agricultural conmodities.

2.3 The Allocation System and the Elack Market

Road transport and egricultural production arre estimated to ac-
count for about three—quarters of Sudan's total gasoil consump-—
tion. Much of the road transportation is related directly ar
indirectly to agriculturec. It 1z inherent to the agriculture and



transport sectors that gasoil reguirements of individual users
can not be accurately predicted by the managers of the gasoil
allocation system. No govermnment however diligent could hopz to
match  individual gaseil allocations to  individual needs. The
outcome of such an inevitably imperfect administrative allocation
system is an equally inevitable black market.

2.4 The Black Market Price and Cost of Production

Annex  II  expleins haw the secondary or black market works with
respect to private sector decisions about the use of gasoil.
Essentially the conclusions of Annex II are:

A) FEecause the allocation system is (inevitably) imperfect,
almost every private sector gasoil user receives either more
Gr less than his requirements.

B A black market exists because individuals with needs in
excess of their allocations have no alternative but to torgo -
profitable production activities ar purchase gasoil fraom
individuals with excess allocations, at & higher price.

c) There is & restricted sens2 in which the “"cost of produc—

tion" of & gasoil=-using firm is determined by the {(guantity
weighted) average of the administered and black market prices
Gof gasoil. This is an ex post or accounting sense, only. It

is not the concept which rational businessmen aor farmers uce
in making their production decisions.

D) Becauwse the black market exists, those whao have suwrplus
&llocatiors will value gascil in their own production decis-—
ions as if it were priced on the black market. {If gasoil
used in production has a net value—in-use of £5 150/bBbl when
the black market price is £ 200/bbl, the rational farmer or
businessman will perceive that it is mcre praofitable to sell
sam@ or all of his allocation than to use it in production.3

E) Those who must purchase from the black market because
their allocations are inadequate also make their production
decisions on  the basis of the black market price; and in
making those decisions, they will not distinguish between tha
gasoil  they purchased at the administered prige and that
purchased at the black market price. Rationdl businessmen
and farmers will make their decisions on the basis of their
opportunity cost-—in this case the black market price——not on
the basis of an average of the administered and black market

prices.

F) Those individuals or firms who are rnet sellers to the
black market enjoy a special sowce of wnearn=d) income
associated with their privileged supply position. The un-
earned 1income arises because producers make their production
decisions on the basis of the black market price and sell
gasoil which will not return to them as much in production as



it will in the black market. Fuwbthor, it 16 wnear el heoause
it is unnecessary. It will make no difference in theoir
production decisions whether they acquired their gasoil at
the administered or the black market price. They will behave
as if they purchased it at the black market pPrice. %

G) Direct eftects of the black market on the cost of produc-—
tion in the agricultural corpatrations are minimal. In Gezi-
ra, for example, fuel-using activities are either performed
directly by the corporation or are contracted to the private
sector at negotiated rates which include & guarantee of

Arrcroce A Lo R I T S U T T

2.5 The Problem of "Midnight" Exports

The #tent of (unauthorized) trade with Ethopia and Chad is - naot
well understood. I+ Sudanese gasoil were fully available in
border areas at the present (subsidizzd) administered price, it
is likely that it would be exported, unless gasoil at comparable .
points 1in Chad and Ethopia is even more lieavily subsidi-ed.
However, at  current black market prices, Sudanese gasoil at
boarder points costs far more than its import parity price.

If Sudanese gasoil becomes fully available at border paoints  at
its true import parity price, it is quite possible that it will
be smuggled out of Sudan. This wiould crezate no net hardship for
Sudan, as smuggled exports of gascil would retwn to the Fetro-
Jeum Facility enough pounds to replace the gasoil at no real net
cost to ithe Sudanecse economy. However, if the Sudanese price is
below the true import parity price, Sudan will effectively subsi-
dize gasoil use to its n=ighbours.

2.6 Using Taxes to Correct for an Over—Valued Pound

A lasting and efficient solution to the gasoil supply problem
lies in the establishment of the caorrect import parity price and
an arrangement whercby the Fetroleum Facility can acquire enough
foreign exchange :o satisfy the market demand at the import
parity price.

V.
¥ There are two exceptions to this conclusion. Ffrst, if price
controls are effective, consumers may enjoy part of the lower
cost of administered price gasoil. However, priuce controls sel-
daim  achieve their intended objectives. The result is usually
scarcity which gives rise to final product black markets, or sub-
opktimal production. Second, the full difference bheltween the
allocated price and the black market price does nolt represcnt  a
profit to the sellaer of an official allocation. There ars trans-—
actions costs which accrue to the seller or to specialized black
market middlemen. For more about tramsactions costs, see Annex I1.
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The Fetroleaum Facility specifiecs that Lhe import par-ity prric
will be based on the exieting commercial bank: foreign exchang
rate. This is a convenient peg oan which ta hang the impaoar
parity price, but the pPresent commorcial bank rate is not suf
ficiently close to the true economic value of the pound tao Fful
fill the intended chbiectives of generalting & self-financing gas-
0il price.

If the price of gasoil were increased to retlect the present
commercial bank rate, it would mEan a price increase of about S
Ft per gallon. A more realistic figure for the economic value o1
the pound would be at least £8 2.00/% and probably much closer tc
£5 2.20/%, This implies that the Price of gasoil would increase
3y 70 to 90 Ft per imperial gallon. Government can 2as5ily car-
"ect for the effects of an overvalued pound in this case by
lmposing additional taxes of 20 to 40 Pt per gallon.

2.7 Providing for Price Stability and Supply Security

There are strong economic arguments in favor of gavernment inter-
vention to insure that gesail users are able to depend on buying
gasoil at a known price at any time in the future. Frice stabil-—~
ity can serve an important role in ecoromic efficiency in that it
allows gasoil users to make pProduction decisions efficiently.

Frice stability, however, will become a reality only if gasoil
users can be assured that their individual needs will be met at
that price. Al present, private sector gasoil users must make
their production Plans on the basis of a volatile and excessive
black market price. Even the public sector agricultural corpora-
tions which enjoy priority access to gasoil at the administered
price have been known to be unable to acquire gasoil in & timely
manner.

Price stability and supply security are closely linked. Vithout
supply security there can be no effective price stability for
gasoil users. If the domestic gasoil pricing structure——warking
together with the Petroleum Facility--does not return adequate
revenues to replace gasoil consumed at the administered price,
there will be neither security of supply nor stability of price.

The Fetroleum Facility will increase the total amount of petro-
leum which Sudan can import becausc ik will Enablerkmports to be
more competitively purchased. It is estimated thatétotal peti-ro-
leuwn  imports can increase by about 17 percent due to the Fetro-
leum Facility. ¥ the entire additional value of the Facility is
directed to gasoil imports, total gasoil availability can  in-
Crease by &as much as 30 percent.

In Section Z.% we estimate the increase in Lhe price of gasoil
necessitated by different exchange rates and teaw regimnes, Im
Annex V we provide a franework for estimating the amount of
additional gasoil required to satisfy market demand at different
prices. It is ow best professicnal Judgament that if the full

10



weight of the FPotroleum Facility is thrown behind the impaort of
gasoil at a true import parity price, gasoil users will be as-
sured of adequate supplies and the elimination of both the hlack
market and the administrative allocation system.

I+ the import parity price based on the comnercial bank rate is
too lcw, the additional gasoil purchased Lhrough the Petroleum
Facility will not be able to satisfy demand. Government shoul d
thus stand ready to impose additional taxes on gas0il in order to
be assured that the demand is sacisfied. Our analysis indicates
that agriculture will not be seriously disadvantaged if taves are
required to balance demand against the supply which the Fetroleum
Facility can provide.

If required, these taues will contribute to recovery and growth

by contributing to supply secuwrity and price stability; they will
also contribute to general revenues.

11



3. ESTIMATED EFFECTS OF A GASOIL FPRICE INCREASE

This section presernits estimates of the probable effects of an
increase in the gaseil price on the main sub-sectors of the
agricultural sector. : ’

3.1 Methodolaogy

The methodology for estimating an increase in the cost of oroduc- -
tion due to an increase in the gasoil price to produacers is
detailza in  Annex IV, The first step in the process was to
estimate gasoil use per feddan for maior- crops. Second, these
data were converted inteo gasecil consumption per metric, ton of
agrricultural pradoact. Third, using cwraent fearm gate prices, we
estimated the amount that farm gate prices would have to incresse
to cover selected increases in the gasail price paid by praducets.

Data Ffrom fArnexes I and II1 are used in Section Z.% to estimate
the likely increasas required in regional gasoll prices at dif-
ferent exchange rates. Assuming that demand can be fully satis-—
fied at those prices, estimates are derived for the potential
decline in the effective private sector gasoil price.

3.2 Estimated Increase in Cost of Agricultural Production per Ton
for Selected Increases in .the Gasoil Price .

Table 1 is constructed from data presented in  Annex V. It
reports the increase in the cost of production (per metric ton)

which are estimated to arise from selechted increases in the actual
cost of gasoil to agricultural producers.

To wmeasure . the maximum direct impact of an incrgﬂge in the ad-
ministered price of gasoil, use the data presented on the right
side of Tabhle 1. These figwes are estimates of the increase in
the 1983/84 producer prices which would be required to cover the
additional production costs in the event that increases in  tha
administered price have their full direcl impact on agricultural
production costs. These maximum impacts will be fully felt on the
agricultural corporations wherz the effective gasoil price is the

administered price. The impacts will be less in the private
sector because the new administered price of gasoil will be less
O N T ey, e Y mmls mawmlsrmd medsm,e
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Table 1: Estimated Maximum Effects of Gasoil FPrice Increases an
Cost of Agricultural Production and Percentage Increases

in Producer Prices to

Increase in Cost o+

Fraoductian

Frice (in £5/16)

Cover Increased Costs

Implied Compensétmry
in £8 per Percentage Increase in
GBasoil PFrice {in £5/16

ot e e s M ¥ i S W (o | e e o g hef e A Y A e s ey ot e i TR s e e St e e e

Crop/Sector Metric Ton if Gasoil | Farm Gate Frices if

LEO_ L 70

Dura

—Gezira 2.5  Z.8
—pump, schemes 11.1 18.6
-rainfed, mech. 4.1 5.8
-rainfed, trad. - -
Sesame

~mechanized 2.7 1Z2.95
—traditional - ———
Wheat

-Gezira 2.8 3.5
~MNew Halfa 2.7 .8
~Zeidab 7.3 10.2
=Northnern trad. 7.1 .7
Cotton

-Gezira, LS 11.2 15.7
-Gezira, M5 8.2 11.5
—pump schemes, LS 27.0 3I7.8
-pump schem=s, MS 18.1 25.7
Ground Nut

~Bezira 0.9 1.3
—pump schemes 7.0 ?.8°
-rainfed trad. - ———
Sugar (Gunied) 17.59 24.5

Implied Exchange
Rate Corresponding - 1.80 2.00
to Price Increas

[(Note: Crops produced by the
no gasoil in direct product
marteting is discussed below
ished product, ex-~factory.

For exchange rates or price

£29_ L.09 L .50 .70 .90 1.00
4.5 .0 1 1.1 1.5 2.0 2.2
20,0 ZR.I L 5.0 b.% 8.9 9.9
7.4 8.2 1 1.8 2.6 R Z.
—_—— _—— e - _ —
17.1 19.4 + 1.7 2.3 J.0 RN
4.6 o S N & 1.0 1.3 1.
4.9 9.9 1 0.8 1.1 1.4 1.
12,2 14.6 1 1.6 203 2.9 R
12.7 14,1 3 1.4 2.0 2.5 2.
20.2 2.5 1 1.5 2.1 2.7 S
14.8 16.4 1 1.4 2.0 2.8 ‘e
48.5 &Z2.92 I I.b6 .0 b.4 7.
R . Nt N | 4.4 9.6 =
1.6 1.8 1+ 0.2 0.2 S 0
12,5 1%.9 1.2 1.8 205 2
1.5 E5.0 1 1.4 2.0 2.5 2.

2,20 2.30 P,
-
é

traditional sector assumed to use

ion activities. Gasoil used in
. Figures for sugar are for fin-—

irncreases other tham thdse speci-

fied, linear interpolation is appropriate.

Source: See fAnney IV]



At  present, only the agricultwal corporations are assuwed of
obtaining all of their gasoil needs at the administered price.
Thus an 1ncrease in the cost.of production due to an incurease in
the administered gasoil price will bhe +ully felt by the agricul-
tural corporations.

Those in the private sector who neow receive gascil at the admin-
istered price will sustain a decrease in nelt income due to the
increase 1n price. However, they are not expected to reduce
their production because they would have been making their pro-
cduction decisions on the basis of the black market price of
gasoil, not the administered price. In fact, gasoil using pri-
vate sector farmers will begin to make production decisions an
the basis of an import parity price which will be less than the
previogus black market price. These decisions will be in the
direction of increased utilization of capacity and movement to-
ward more efficient utilization of all resources.

The additional costs associated with marketing are identified in
Section Z.4. '

3.3 Estimated Increase in Gasoil Price

The actual increase in the administered gasoil price will dapend
on the CIF price of gasoil, the exchange rate used, the extent of
tares levied and the cost of internal transportation of qgasoil.
The FPetroleum Facility will reduce the effective CIF price by

eliminating the need for costly credit arrangaments. This will
permit Sudan to increase total petroleum imports by an estimated
17 percent. If earmarked exclusively for gaesoil imports, the

total gasoil availability could increase by 20 percent.

The average CIF price fo- gasail over the last six months has
besen F2&S/MT. There has been a very recent drop to F2I0/MT, but
opinion varies as to the likelihood that this decline will last
for any significant period. It is reported to be attributable to
a temporary product glut.

At F2ES/MT CIF, the price per imperial gallon is ¥ .9884. For
all practical considerations, then, the price af gasoil will
increase by 10 Ft per gallon for each 10 Pt oincrease in the {£8/7%
exchange rate. Asmuming that domestic hendling ang distributiaon
costs remain unchanged, this relationship translafes directly tn
depot prices.

Table 2 reporte the approximate current administered regional
price structw e and Lthe percentage increases which would occur
under alternative increases in the Fort Sudan Ex-Depot price. The
commarcial  bank exchange rate which would result in each of these
increases is spcified at the bottom ot the table.



Table 2: Current Administered Gasoil Prices at Selected Locations
and Percentage Increases for Different Price Increases

Current . Percentage Increase in Frice If
Locatian Admin, Fort Sudan En-Depot Frice lncrease is:
F'riCE e i e e et L L e s s e o et ot S e o S At T ot . —  — o > ot
£5/16 £5.90/16 £5.70/16 £5.30/IG £51.00/IC

Fort Sudan 1.70 29 41 S5 a9
Atbara 1.9Z 26 I8 47 oz
Ehartoum 2.048 24 =4 4= 48
Fassala 1.96 26 b 46 a1
Gedaref 2.07 24 4 47 48
Wad fFledani 2.15 23 S3 42 47
Fosti . 2.24 22 a1 40 45
Renlk (via Kosti) 2.49% 20 28 Ee 40
Dongala '

Farima + road 2.2% .7 22 =21 40 44
El Obeid ’

rail 2.41 21 29 37 41

Fosti + road D.467 % 19 24 =4 37

Fhartoum + road 2.64% 19 27 4 38
Ny ala

rail 2.71 18 26 IR 37

Fosti + road AL 13 19 24 : 27

Fhartoum + road EZ.b61% 14 19 25 28

Implied Exchange
- Rate Corresponding 1.80 2.00 2.20 2.3C
Price Increase:

(¥ Estimated on basis of lorry hauling costs from rail or pipe
head. v
Source: See memorandum of S5th December 1983 from the State

Minister of Enerav and Minina.]l

3.4 Marketing Costs

The effects of an increase in the administered prigguof gasoil on
marketing costs are difficult to estimate in generkal because we
do not have useful estimates of the average distance over which
different commodities are transported to markets. Gezira dura,
for example, 1s mostly consumed by the tenants. Under normal
caonditions, dura from the mechanized rainfed sector may travel
hundreds of kilometers. Almost o)l cotton is ftransported to Fort
Sudan, but  about two thirds of the weight af s=2ed cotton is
transported only short distances to oil mills. Fart of the
oilsized production of Kordofan and Darfur trravels only a few
hundred kilometers; and, part travels as much as 2000 kilometers
Lo Fort Sudan.



Table 3I: Representative Increase in Marketing Costs due tao In-
creases 1in Gasoil Prices and the Percentage Increase in
the Port Sudan Price Required to Cover the Additional C.oo*
Example Gasoil Value of Implied Percentage Increase in Hport Frice
Consumed Crop in to Compensate for Increase in Gasoil Frice
in IG/MT £5/MT if Gasoil Frice Increase is:
________________________ £8.90/16  L£8.70/16  £5.%20/16  £51.00/18
A 12,5 820 w76 1.07 1.37 1.53
B .9 2220 .13 19 .24 27
c 6.1 1225 25 R .45 .50
D 1.8 219 4z .59 .75 .24
E 8.8 1200 .34 .47 .61 .68
Implied Exchange Rate
Corresponding to Price 1.80 2.00 2.20 2.30
Increase
LExample A: El1 Obeid to Port Sudan, Groundnuts
Examnple B: Wad Medani to Fort Sudan, Cottan
Example C: Nyala to Fort Sudan (hy Rail) Gum Arabic
Example D: Gedaref Lo Fart Sudan, Dura
Example E: Dongola to khartoum, Eroadbeans
Notes: Distances and fuel consumption per MT/km as per Annew
ITI. Cotton valued Fort Sudan at #.65/1b, converted to £S
using 30/30 (afficial/bank) exchange rates. Guin Arabic price

courtesy of BGAC. Groundnut price ¥ S75/MT, Fort Sudan conver-

ted at 73/25 (official/bank) ratas.]

It is clear from Table 3 that increases of up to £ 1.00 per
gallon. in the gasoil price will have no substantial effect on
marketing costs. Even if the figures 1n Table 2 are increased by
& factor of four, the increases are not substantial. Further,
the figures in Table I assume that trucking costs will  actually
increase  as the result of an increase ir the adwinidtered price
of gasoil. In Table 4 we have estimated the extent to which
gasoil prices in Western and Northern Sudan might be enpected to
decline as & result of 2liminating thke black market by satisfying
demand at higher administered prices.

2.5 Costs that May Decline

this paper we have arqued that the black market price
is the relevant decision-making price for the private
Although this argument must be qualified in the case of

Throughout
of gasoil
sector.
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tinal products and services which are subject to etfective price
control, it can not be discounted in the case of most private
sector agriculture and dirt road transport.

In this section we estimate the benefits of gasolil pricing reform
on the assumption that increases in the administered price will
be ac.ampanied by a full satisfacticon of demand at the new

prices. The magnitude of these benetits depend on the present
black market price structure. In the current environment, an
accurate estimate of black market premiums is ditficult to make.
We have been obliged to rely on the estimate of the Ehartoum

black market premium of £8 100 to £5 150/bbl above the adminis-—
tered price.

Table 4 is an estimate of how much the private sector decisian
makinag price would decline if increasas in  the administered
gasoll price were to eliminate the black market. The tigures in
the bhody of Table 4 are based on a Ehartoum hlack market premium
of £S5 100/bbl. They can be easily re-—-estimated for diftfterent
premiuvms by sinple proportional scaling.

Table 4: Estimated Changes in Marginal Private Sector Gasoil
Prices if Gasoil Pricing Reform Eliminates ths Blac
Market. (Changees are in £S per gallon assuming a Khar-—
toum Black Market Fremium of £S5 10d/barrel)

l.Location Change in Frivate Sector Gasoil Decision-Making Price I
Increase in Administered Gasoil Frice is:

__________ £5.20/16 £5.70/16 £6.90/16 £51.00/16
Fhartoum - 1.77 - 1.57 - 1.37 - 1.27
El Obeid - 2.82 - 2.62 - 2.42 - 2.32
Nyala - 3.72 - .52 - .32 - 3.22
Dorgola - 3032 - 5.12 - 2.92 —~2.82

[(Notes: Afecsumes that Fhartoum is the present source of black
martet gasagll far these points and that transport is by lorty
at £8 JITE/MT/km over dirt roads. Foad distences given in Annex
I11. Assumes 20 percent risk premium black mar%é% acquisition
cost plus tramsportation cost, escept for Ehartoum. Figures in
bady of table are for the present administered price (sa2e col.
1, Table 2), adjusted upward for indicated i1ncrease in adminls-—
tered price. To find the change for a Fhartoum based black
marbet premium of £9 S0/bbl, divide by 237 {for £5 150/bbl,
maltiply by 1.5 etc.]

The National Energy Administreation estimates fuel consumption at
6O grams (L0014 IG) per ton per kilometor for lorries on dirt
roads. At this rate, «a cdecline of £5 1.00 per gallon in the cost

~
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of gascil to dirt road truckers means a reduction of £5 1.6G peoer
tan per  hundred kilometers. I1f gasoil prices paid by private
haulers in Dongola were to decline by only £85 Z.00 per ogallon,
this wauld translate into & reduction in the cost of transporting
broadbeans to Ehartoum of £8 17.40/M7. Given the strong demand
for broadbeans, most of the cost savings would accrue to Dongola
farmers, where it would encourage an increase in producticon with

eventual heneficial effects to consuners.

A decline in qasoil prices would be especially beneficial to
cooperatives and small private farmers in the Northern Region.
Using data presented in Table IV-1, & decline of £5 2Z.00 in the
gasoil price at Dongola would reduce production casts by as much
as £S5 2B per ton of wheat. The same figure would hold Hor
broadbeans. Even more impartant to farmers with privatue pumpsets
wollld be supply security.

3.6 How Much More Gasoil Will Be Reqguired?

Annex V provides a framework for estimating the increased amount
of gasoil required (in percentage terms over 1983/84) in order o
completely satisfy demand at alternative prices. This 1is not a
simple 1ssue. Based on the analysis of aAnnex V, we believe that
it is quite possible to break the black market and scrap the
administrative allocation system if gasoil is priced at an im-
plied exchange rate of £S5 2.20/%. This may require that the
entire added import capacity of the Petroleum Facility be held
ready to supply gascgil at the implied price. If gascil is priced
an  the basis of a £ 2.20/% exchange rate-—-aor a £5 1.80/% rate
plus 40 FT per gallon in taxes—-we estimate that deisand will be
fully satisfied by an increase in supply of bhetwsen 10 and 25
percent.

The data om which these estimates have been prepared is limited.
Further, thare may be a substantial demand by Lthe private sectaors
arising from the need to re—-build inventories. Government should
monitor the increaze in demand vary carefully and should stand
ready to increase the taw rate if demand ceppears to edxceed 29
percent. Increased taxes will discourage hosrding and send a
Clear sigrial to the private sector that government intends to
thottt e an cdequale supply ol el boorenl prtee.
&

Z.7 Conclusions

In sum, the maximum likely incresase in the cost of agricul tural
producticn arising firom the establishment of import parity prices

for gasoil will be managable. The agricultura corpnrations—-
especially the pump schemes—-will be most seriously affectaed.
Froducer prices for cotton produced on pumpe schemes will have to
increase, but by lesz than ten peroent.

Even 1if the new administered prices for gasoil are passed fully
to the private sector, the impacts will be =mall.



It appears to be within the scope of the Fetiroleum Facilibty two
accomodate the increase in gascil demcnd which may be reasonahkly
expecied if the administrative allocation system is scrrapsed and

the price is increascd to reflect a realiet1; foreign oxchangs
rate. Goverrment should stand ready, howavear, to iapose  ad-

ditional tares on gascil in ordor to inswre that the quantitly
demandad by the private sector does not exceed the quantilty which
the Fetroleum Facility is capable of sunplying.

e have not wif mpted an independent assessment of benefits which
may be exrpected as a result of certainty of supply which would
follow the elimination of the administrative allocetion sysleam. %
There would also be a budgetary saving to government from the
elimnation of the administrative allocation system.

g Mekki, Rashid. "Disrupted Enerqgy Supplies in Agricul=zure",

;\SE'

HEA  Energy News, - March 1934, Mel:ki estimates a et lass to
agricul ture of over £5 120 millions in 1983, Mel4:l ‘s estimates
may be a bit high as he appears to have netted out ths wvalue af
energy not used at administered rather tham economic prices. We
btelieve a realistic re-evaluation would show laosses of anly about
£6 100 millions. On the other hand Mekki does not attewpt to

2stimate  losses due o idle capital, sub-cptimal cropping pat-
tcrns, 1dle labor or spoilage of crops due to disrupted energy
supplie In the Northern Frovince, we are aware of extensive
areas whlch are reported to be Jjdle because of uncertain gasoil
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ANNEX I: EFFECTIVE TAXATION, SUBSIDIES AND CHANGES IN THE FORT
SUDAN EX-DEPOT PRICE REQUIRED TO GENERATE IMFORT PARITY FRICES AT
ALTERNATIVE EXCHANGE RATES

The purpose of these calculations is to determine the import
parity price of gasoil based on alternative assumptions about the
excharge rate and the CIF price of gasoil.

The choice of an appropriate eixchange rate is not a trivial
matter. Inherent in the concept of an import parity price is the
avallability of the commodity in question, at the import parity
price. The appropriate excharnge rate is that rate at which the
GFC can buy all the foreign exchange it nead to purchasa all thao
gasoll it can sell at the import parity. This is clearly not the
case at £85 1.730/%, )

TABLE I-A: Approximate Gasoil Cost, Effective Taxes and Subsidies
Ex—-Depot Paort Sudan if CIF Price is % 265/MT

1.20 1.80 200 2,10 2.20 230
1) Economic Costs/MT
a) CIF @ F265/MT £8 344,50 477,00 SI0.00 0 855,60 58300 609,50
b) Domestic costs(a)fsS 41.5= 41.5%= 41.53 41.53 41.53 41 .53
c) Total £ ZB6.03 518.52 S71.52 598.03 624.53F  §51.03

2) GFC Ex-Depot(Fort Sudan)
a) Cuwrrent price £85 455. 61
h) Current
effective tan (b) £569.88 (at CIF = #265/MT and current grice (2a))

2) Implicit Tax or Subsidy Ex-Depot Fort Sudan per MT (per IB)
a) At zero
effective tax ()

i) per MT £5 69.58 62.92 115.92 142.42 1468.92 195.42
ii) per IG 260 . 235 . 432 -531 - 630 « 729
iii)- % change
requlred (d) - 15.2 + 13.8 + 25.4 + 31.3 + 3I7.1 + 42.9
b)) AL currrent ‘
effective tax (e) ' ;K
i) per MT s 0 132.50 185.5 212.00 243.50 245.00
ii1)  paer IG 0 . 494 - 692 . 791 .891 -.988
i1i) % change
regultred (d) 0 + 29.1 + 40.7 + 446.5 + 52.3 + 58.2

Notes following Table I-E



TABLE I-B: Approximate Gasoil Cost, Effective Taxes and Subsidier
Ex—-Depaot Port Sudan if CIF Price is % 230/MT

00 2,10 2,20 2,30

1) Economic Casts/MT .

a) CIF @ #2Z0QO/MT £8 299.00 441,00 450, ﬂﬂ 483,00 J06.00 529.00
b) Domestic costs(a)f£s 41.53 41.53 41.3% 41.53 41.93 41.53
c) Total £8 F40.53 455.33 S501.53 S24.5% 947.37 S70.5F

2) GFC Ex-Depat Frice
a) Current price £5 455.61
b) Current
effective tax(b) 1135.08 (at CIF = #230/MT and current price (2a))

F) Implicit Tax or Subsidy Ex—-Depot Fort Sudan per MT (per IG)
a) At zero g
effective taut ()

i) per MT £5 115.08 . 0B 45,92 68.92 ?1.22 114.20
ii)  per IG . 429 0 .171 « 237 - 343 A9
iii) 7 change (d)

required - 28.3 0 + 10.1 + 15.1 + 20.2 + 25.2

b) At current
effective tau ()

i) per MT 0 115.00 161.00 184.00 207.00 2L30.00
ii) per IG 0 - 429 601 . 686 £ 772 . 828
111) 7 change (d)

required 0 + 25.2 + 35.3 + 40.4 + 45.5 + 350.5

¥265 and current price (2a))

c) At effective tau=69.58 ((f) (from CIF =
115.50 138.50 161.80 184.30

i) per MT £5 45.50 69.50
ii) per IG 170 . 259 431 .917 - 602 - 638
1ii1) % change ;

required - 10.0 + 15.3 + 28.4 + 30.4 + 35.4 + 40.93

(a) Quay costs for unloading tankers given by GFC as £8 2.2358/MT and
apparently represent an historic cost which is assumed not ta cover
depreciation on facilities at current replacement cost. fHccordingly,
the cost is increased arbitrarily to £8  92.00/MT. Guay fees are
assaessed on  the basis af a fractiaon of an arbitraty custom=s index
cost. Since there is no economic reacson for them to vary according to
the CIF value, no variation is allowsd ovoer differgmt CIF costs.

Administrative costs of the GBFC are reported fo be £S5 B.Z/MT. No
reason was seen to vary these coshs over different CIF costs.

Distribution costs, inciuding profits for the distribution com-
panies given by GFLC as £5 14.63/MT. I+ distribution caompanies pay GFC
for product at Fert Sudan, there is & strong argument for showing an
increasing distribution cost at higher CIF prices in ordet to reflect
opportunity rate of retuwn on funds of distritution companies. This
cost iltenm may be re—-calculated only on the basis of a study of the
various elements in the distribution cost.

Banmk charges repaorted by GFC at £ 7.4/HT for unspecitied
services. {notes continued at foot of following page)
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At $265/MT, gasoil costs Sudan % .9884/15, CIF. Since domestic
costs of distribution have been characterized as canstant per
unit, it follows that a 10 Ft increase in the eixchange rate
ganerates almost exactly a 10 Ft increase in the import parity
prire, Thus, if the present Fort Sudan ex—depot price is £5
1.70/16G at an @xchange rate of £5 1.30/%. it Will increase to £5
2.70/16 if the exchange rate is increased to £S L3I0/ E, Thig is
not precise beyond two decimal points because it requires gasagil
to move gasoil. For example, a ton of gasoil moved by rail to
Khartoun and thence by truck to El Fasher requires about 70 kg of
gasoil. Thus, the greater the distance moved, the greater the
effect of a Fart Sudan price increase. The difference it makes
in using 10 Pt/10Ft rule of thumb is trivial, however.

At F2I0/MT CIF Fort sudan,” gasoil costs Sudan ~B8379/16. Thus
&n  increase in the exchange rate of 10 Ft would translate into
only at 8.593 Pt domestic price inci-ease.

Note that if one is given the black market price it is poszible
to campute the sffective exchange rate as follows:

E=(F - 0OC)/CIF,
where E is the exchange rate in £5/%, F is the domestic black

market price, C is the domestic (£S) cost of harndling, distri-
bution, transportation, taxes and GFC profits (given here line 1ihb

plus Zb  plus transportation at administered rates [see Annex
ITI]1 to the place of blac: market.) and CIF is the CIF price in
dollars. For example, if the black market price at Khartoum is

£8 200/bbl:  F = £8 1,218.54/MT
£S 41, 53/MT + 69.58/MT + £8 103.75/MT (transpt)
£S5 214.96

£5 1,003.77

: £265/MT

£S #.79/%

)
|

G

—

m
o

Notes to Table I-A (continued)

(b)  Currert effective tayu is 2a - 1lc. This may be more than
government thinlie it is receiving as a tax, as it includes re—
tained earnings of profits of the GFC. Given thal GFC is a
parastatal, it is appropriate to consider its "prgifits" as if
they were tanes. ’

(c) Zero effective taw assumes that all nominal taues are

removed and that the GFC sets itg ex—depot (Fort Sudam) price sg
that the GFC earns no profits.

(d)  Percentage ex—depot (Fort Sudar) price required to elin--
inate implicit tax or subsidy, i.e. to gererate an er—-depot price
which is exactly the tmport parity price.

(e) Same as (c) except that absolute effective tea given at
(b)) is passed along in the GFC ex—depot (Fort Sudan) price.

() Current effective tax at £265/MT CIF price and GFC ax—-depot
price of £S 455.61/MT is €9 59.58/MT (see Table I1-A4).


http:1,003.77

The value of Aforeign edchange as imputed by the black market
price for gaswuil is as follows for other selected gasoil prices,
computed at Khartoum:

Table I-C: Shadow Price of Foreign Exchange as Imputed from
Khartoum Black Market Prices

Black Market Frice Imputed Value of Foreign
per bbl per gal Exchange (in £S5/3%)

?1.8% 2.08 1.320

125,00 2.84 2.06

150,00 3.4 2.464

175,00 T.93 .21

200, 00 4.59 3.79

250,00 S.68 4.94

00,00 6.82 &.09



ANNEX II: ECONOMIC REASONING ABOUT THE BLACK MARKET

Excess Demand and the Secondary Market Premium

Figure 1 1is a stylized representation of the gasoil market.
Figure la assumes that gasoil demand by the government/parastacal
sector (G-Sector or GS) is not price respaonsive. This is pro—-
bably & fair assumption. - Further, it assumes that G-Sectnr
demand, D(g), in Figure la is just malched by the allocation to
the 65, S(g). In fact, &(g) probably eiceeds D(g). It has been -
suggested that the "stated" D(g) may exceed the "true" D.g) by as

much  as  twenty percent and that the difference "leaks" to the
private sector. Whatever the extent of "leakage", th=2 total
national supply is unchanged. The introduction of a "leakage"

function would not improve the understanding of the basics 1nval-
ved here.

In Figure 1b the primary private sector (FF5) allocation, S(p‘'),
is assumed to satisfy FFS demand, D(p ), at the administered
price, F{a). Figure 1b is drawn that way for simplicity: it
could have been drawn differently without detracting +rom the
mair argument of this paper. By definition there is nc formsl
allocatian to the secondary private sector (S5F8), as shown in
Figure 1c. The 5FS 1is secondary because it receives no direct
allocation.

The totsl demand by the private sector (FS) is shown as D(p) in
Figure 1ld. The market clearing price is represented as F(e); the
extent of excess demand at FP(a) is meazured by the line segment
hf. Ferhaps of greater interest is the line segment hd which
measures the difference between the price paid by FFE alleocatees,
Fea), and the price paid by buyers in the secondary market P(e).
This difference is the "black" mearket premiuvm which originates
becausa af thes joint existence of an allocatiaon sysapm, an admin-

itestered price and a vigorous private sechtor. z

Fiqure 1le represents the national mauket  for gasoil. Total
supply, S(t), is perfectly inelastic, a3 the guantity i1mported is
determnined exclusively by government. Total demand, D), 1s the

horizomntal summation of D(g) ancd D{p). The market clearing price
F(e) is the same in Figures 1d and 1e.*

* Leakage from the GBS would have the effect of reducing S{g) by
the same ammount that it increased S(p). [Footnote continued next page.:
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Figure 1: .
Figure 1la characterizes the gasoil "market" in the government
sector (including parastatals). Supply, S(g), and demand, D(g),
are perfectly inelastic and matched. This market would clear at
any price. The administered price, F(a), is simply an accounting
price in this market.

Figure 1b characterizes an ideal gasoil market for the primary
private sector. The primary private sector demand is represented
by the demand curve D(p‘). The allocation to this market
(supply) is S(p"). At this allocation, the primary private
sector market clears at the administered price, F{(a).

Figure 1c depicts a secondary private sector market with the
demand curve D(p") and no allocation.

Figure 1d is the aggregate private sector demand, D(p), which is "
derived as the horizontal summation of D(p’) and D(p"). Given
that the total private sector allocation is fired at 5({p), there
is an excess demand at F(a) as depicted by the line segment h¥.
The market clearing or equilibrium price is F(e).

Figure 1d depicts the entire gasoil market. The demand curve,
D(t) is th=2 horizontal summation of D(p) and D(g). Excess demand
is represented by the line segment jg = h¥. The market cleatring

or equilibrium price is F(e).



Subsidies that Fail to Produce the Intended Results

There is  apparently no strong social objection to the subsidy
which arises From the use of administered price gasoil in  the
FFS.  This may be because of a public perception that the subsidy
is passed alaong to consumers either by competition or by adminis-
trative controls on consumer. prices. However, 1t is not clear
that the subsidy is in fact effectively and directly passed alang
to the intended consumers.

In almost every sub-sector of the private economy, some producers

must go to the black market for gasoil (and other inputs). This
means  that their marginal supply price will reflect the cost of
inputs which are available aonly on black markets. Those who

administer prices understand this problem and set the market
prices of goods to allow producers and traders to cover the costs
of gasoil and other inputs available only in black martets. When
this is done, the administerdd price allocatess, not the intended
consumers, benefit from the effective subsidy. If those adminis-—
tering wmarket prices do not allow the prices to cover the costs .
of  producers who must acquire inputs on black markets, a final
gouds D)ol mar bebt v L) Jdoevelap.

The &llocation of gasoil exclusively to allocatees at the admin-
istered price creates a subsidy Lo private sector allocatees far
the amount that they use directly in their productive activities.
The eunistence af a vigorous private s=ctor generates the §FS
demand, D(p"). This §FS demand creates the incentive for FFS
allocatees to ‘"sell on the black" (or otherwise divert gasoil
from FFS activities to SFS activities in the case of a business-—
man  whao has enterprises in both sectars). The rational PPFS
vusinessman will use his allocation for the intended purpose only
as long as the intended purpose is more praofitable than selling
the allocation into the black market.

Optimal Secondary Market Diversion

Figure 2a is a scaled-up version of Figure 1d, with some addi-
tians. bip ) is also shown in Figure 2Za. In Figwe 2a the FFS
@llocatees may elect to use their allottments in  production, in
which case the "value-in-use" is described by their demand curve
for gasnil, DL(p'). Alternatively they may elect to sell it into

the black market at F(2). As & simpliticatiaon, transactions
costs associated with the diversion of gasoil from #he FFS to the
SFE  are assumed to be zero. Transections costs & e introduced
below.

[(footrnote continued from previous pagel

Lealkage would not alter P(e). Just how F(e) ic discovered is not
an  issue here. In general, unless trancsactions or information
costs are prohibitive, markets find an equilibrium. Exceptions
may be found only if supply or demand curves have perverse slopes
or if a cob-well adjustment process is implicit. Neither of these
cases is relevant here.
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Figure Zb:
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Tha solalion o bhe situation Fepresenied o Figuorre 2o i clear.
FFS  allocations up  to the amount Wi(p ) earn the allocatees a
higher value-in-use than in sale to the secondary marlet. Far
quantities behond C(p*), F(e) is greater than the FPS velue~in-—
use  as  represented by the demand curve, Di{p). The quantity
Sp’) - @(p’) will be =old into the black market. In the case of
businessinen having both FFS and sSFS enterprises, no sale ig
required, nf course. As & consequence of sale ta the blaclk
market, goods which government may have intended to be produced
by the FFS are not produced or are produced by the SFS.

rigure 2a suggests that rhe black market supply function is a

"etep function“. This is jointlv & consequence of showing D(p)
and D(p’") in the same figure and a limitation of two dimensional
geometry. Figure Za looks erclusively at the black market. In

Figure Za, the black market supply curve is shown as the line cs.
It is derived +from the FFS demand curwve Li(p") N Figure 2a.
Figure Fa is the more familiar reprezentation of markets; how-
ever, 1t too is of limited use in the casz2 at hand because aof
Wwhat it assumes asbout the factors which determine F(e). It F(e)
Fises or falls due to an righward or laftward shift in  the SFS
demarnd, D(p"), the supply curve in Figure %a is corrent. If P(e)
changes because of a shift in S(p"), it is necessary to show a
shift in the supply function in Fiqure Za. Note for eiample that
as  D(p ") and D(p) are drawn in Figure 2a, an incre2ase in S(p)
would result in both a lower F(e) and & greater market diversion.
Unless the supply curve in 3a is shittad to the right, it gives
the impression that the volume in the black market would decline
as the result of a decrease in Fl(e).

Quasi-Rents and "Black" Profits

As a consequence of acquiring gasoil warth F(e) at F(a), FFS
allocatees earn & quasi-rent equal to Fle) - Fia) per unit.
From an economy-wide perspective, this is ‘“unearned incoma"

irrespective of whether it arises as profits from the resale of
gasoil «cquired at F(a) or from the subsidy value of F(a) in the
production of FFS goods &and services. The goods in  question
would be produced without the quasi-rent and "black" profil if
government would simply increase the administered price to Fle).

Ore might argue thalt thore are special crrcumstances in which the
Z0C1al desirability of income subsidies to producers {from govern-—
mant  yarrants the establishment Of & quasi-rent income transfer
via an administered price and quota syztem. Raticied 1low price
food  and special educational investments +or the poor are exam-
ples that come to mind. However, it would be difficult to sus-—
tain that argument foar gasoil in Sudan where the beneficiaries nf
the quasi-rent in Question are not among the pocrer classes.

Transactione Costs
Figure Za assumes *that there are no transacticons costs associated

with diversion of gasoil from FFS to SFS uses. This is only
approuimately true. We see two kinds of trarmsactions costs 1n



thae gasoil marheb:
) costs of acquiring an allocation in the first place: and
B) costs of diverting it‘from S to S5FS uses.

Consider first the transactions costs of inter—-market (FFS to

SFS) diversion. Fear of detection of an unsanctioned trade in
fasoll may be seen as & transactiocns ecost, irrespective of

whether the cost is monetized or only psychic. Firiar to the
introductiaon of harsh penalties tor trading activities which ware
long "accepted"--but not officially sanctioned--transactions costs

between the primary and secondary markets appear to have been
modest. At a minimuwn they would have reflected the real economic
costs of physical handling, and an opportunity cost on  invest-
ma2nt. . We were told by one individual that the difference between
the amount p&aid for black market gasoil by the final consumer and
the amount received by the individual selling into the black
market was in the range of £5 20 to £5 40/bbl in the period prior
to the introduction of hai-sh penalties.

Im Figure 2b an inter—-market transactions cost (to sellers) is
represented by the line T. In this case, FFS allocetees face a
transactions cost per unit of gasoil sold in the black market
gquivalent to F(e) - T. Accordingly, they will increase their
FFS use to the point 8(t) and sell cnly S(p’) = @{(t) tao the
secondary market. This however, introducss a degree of ineffi-
Clency. The demand curve measures the value inm use of gasoil.
In Figure 2a the value~-in—-use of S(p’) was maximized when the FFS
usad Q(p’') and =sold S5(p’) — B{(p’) to the SFS. In Figure 2b, the
amount Q((t) - B(p") is used in the FFS when it would have a
higher-value—-in use in the 5FS. The ronsequence is a decline in
gross domestic product. By making transactions costs high enough,
the black market could be eliminated completely, but at & cost in
terms af the total value added by gasoil.

Trancactions costs are represented in Figure Zb as the vertical
distance cc’' which effectively shifts the black ' market supply
curve upward (and ledtward) from cs to c’'s’. An identical result
is obtairmed 1f the inter-market transaction cost 1is seen as
reducing the price received hy FFE cellers from File) to 7.

Ihe  eliminalion o a black mar el by 1nwreasing Lnber--markzet
transactions coste would create & rnew set of entreproneural
incentives. Figures 2b and 2c hakes no account of the fast that

many FFS allocatees have SFS enterprises. For these businessnen,
the recently impossd inter—-markat transactions costs will not be
great. For evample, & truck owner who is also a tenant in one of
the mechanized farming schemes may tace low transactiaons costs in
olstributing his allocation between the two activities 1in  on

efficient wavy. High transactions coszts may thus be expechted Lo
create incentives for product diversification. Small businessmen
will probably lose out in this process. Further, this sorl cf

diversification may be expected to result 1in lower over--all
efficiency due to a reduction in entreprencuwial specialization.

2
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In addition to inter-market transactions costs there cre trans-
actions  costs assucrated wilh acguiring « 'Y altocation 1n the
first place. One can not obtain & FFE allaocation at Lhe adwminis—
tered price simply by asking.® There are2 a number of options open
to Dbusinessman. They might engage in outright bribery or they
might establish "dummy" firms which have fictional gasoll  input
requiremants. Further, a FFS allacatee will have costs assao-
ciated with ‘waiting in line or holding & private inventory to
reduce waiting time. None of these eupadients is costless,
however.

In Figure 2c, acquisition transactions costs are reprezented by
the diffarence between the line T’ arnd F(a). This acquisition
transactions cost has quite different implilcations 4rom the
inter-market transactions cast seen in Figure Z2b. In and of
itself, it does not disturb the efficiency of the total FS market
because it does not alter the allocation of S(p’) between the FFS
and SFS. However it does..generate & shift in income disztribu-
tion. Fart of the quasi-rent appearing in Figure Za is no lorger
&vallable to FFS allocatees. In particular, the amount of quasi- .,
rent which was F(e) - F(a) per unit of gasoil in Figwea 2a is
reduced to F(e) - T' per unit in Figure 2c. The amount T' - F(a)
per unit goes tao pay the transactions costs associated with
acquiring a FFS allocation.

Imn Figwe Zc¢, acquisitions transactions costs are seen to give
the black market supply curve a flat portion represented by the
line segmenuv vw.

Thee important thing about acquisition transactions costs is that
they have no substantial direct effect on the extent of diversion
of gascii from the FFS to the SFS because they reduce the quasi-
rent equally +for that fraction of gaasoil which is used in the
FFS and that fraction which is diverted into the black market.
"Black" profits and subsidies to FFS allozatses are replaced by
the cost of bribes, the costs of waiting in line, etc.

This proposition is almost, but rot guite correct. As laong as
there is & positive guasi-rent from diversion, businessmen will
trespond to the incentives of diversion. I+, however, the acqui-
sition transacltions costs were to incresse until they absorbed
he entivre quasi-renbt--i.o. to the point whore T = F(e)- thera
would be no incentive to divert and FHS allocatces would have no
incentive to acquire more than the amount Gz ). JAe remaindar,
S(p’) = @(p") would be unclaimed at the pump. fhat remainder
would, of course he just exactly the amount that the SFS  would
demand at F(e). This condition would develop, however, only if
all FFE allocatees paid the same effactive acguisition trans-
actions costs. Eince this is an unlikely case, it is imprabable
that the amount €(p’) - O(p’) would become suddenly available as
acquisition transactions costs reached their maximum custainable
level.

The simplest way to eliminate the quasi-rent (and "black" pro-
fits) would be to increase F(a) to F(a). This would also el im-—
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inate incentives for corruption, woasteful waiting time and the
need for businessmen to keep larger than otherwlise optimal stocks
of gasoil. Government could accomplish this simply by increasing
the administered price. Black profits and quasi-rents would then
accure to government where they couwld be uwsed to puwchase
increased supplies of gasoil.
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ANNEX III: TRANSPORTATION OF GASOIL

For paints other than Fort Sudan, petroleum products are priced
ex—depot on the basis of rail transport to main rail terminals.
Ve assume Lthat the rail charges represent full cost rail rates.
Gasoil 1s also transported by the private sector in large bulk
tankers on tarmac roads, 1in lorries on dirt roads and in various
combinations of conveyances. A pipeline serves Atbara and Khar-
toum. Transportation of gascil by the pipeline is priced at the
rail transport rate.

ANy increase in the ex—depot Fort Sudan price of gasocil will
result in a de facto incréase in transportation caosts because
gasoil transport involves gasoil use. ficcordingly, this anneux
reports current transportation costs where gquoted and estimates *
transportation costs for destinations where quotes are unavail-—
able. Fublished coefficients for the consumption of gasoil in
transportation are used to estimate the the effect of & gasoil

price increase on the cost of transporting gasoil itself.

In Tables III-A through III-C, column (1) is the final destina-
tion. Column (2) reports quoted Cestimatedl hauling rates.
Column (7) reports actual and [estimatedl dicstances. Column (4)
is our estimate of the gasoil consumed per unit of gasoil trans-
ported.

Comtract bulk tanker road hauling rates represent a competitive
private sector solution. The competitive rate structure is pro-
foundly influenced by the back-haul opportunities for molasses.
Without this apportunity, trucks would return empty and contract
~ates would be much greater. The extent to which road hauling to
Medani-Fosti destinations could increase without exhausting the
nelasses back-haul opportunities is nmot known. It haulers should
ne unable Lo secure back-haul contracts, the2 forward-hauling
rates for gacsoil would increase.

The last column  of these tables reports ouwr estinates of  the
increase in the cost of gasoil transportation Lo selected destin-
ations which will arise fraom an increase in the cost of gasoil to
iransporters 1if  there is an increase in the ex—dgﬁ%t price atc
“art Sudan. Thus, if the price of gasoil Lo road haulers at Fort
udean were to increase by £3 1.00/1G, the cost of competitively
jelivered gasoil at Kosti would increase by £5 1.0272/16 (Table
[II-R). If the Fort Sudan price increase were £5 .50/1G, the
increase would be £85 .S90126/716G at Kosti. This analysis assumes
hat  large haulers bid for contracts on the basis of the Fort
sudan administered price rather than on the hasis of the second-
wry market price. Given Fort Sudan’'s reputation as & nearly
‘“free port" for gasoil used in transportation, this may hbe a
ralid  assumption. If truckers are able to purchase more gasoil
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than they require tor their trip al Mort Sudan prices, the n
secondary narket value aof that fuel represents a joint product
haulers and will be reflected in lower transportation bids in
competitive environment. If the tarmac fusl hauling sector we
non—-competitive or were a net purchaser of gascil on the secon
ary market, the assuwnption would be jesopardi:zead.

It is argued in the text that this interpretation is likely to
invalid for points beyond the tarmac or pipeline where gasoil
transported by small and medium trucks. For these destination
the <cost of hauling depends on the sacondary marhet price f
gasoil, not the administered price. '

The effects of an ex—depot price increase on roar gasoil tran
portation costs for the railroad/pipeline and for railroad/pip
line-truck combinations are reported in Tables III-A and ITI
respectively.

Rail rates for gasoil are greater than truck rates for all poin
served by tarmac roads, eventhough rail is less cansumpitive
gasoil in the transportation process. For Farima and points
Western Sudan rail transportation is cheaper than road transpar
given the high fuel consumption of lorries on dirt roads.

TABLE III-A: Transpartation Costs, Distances and Estimated Gaso
Consumed (in IG/IBG) in Transportation by Rail a

Pipeline

Destination Quoted and Distance Est. Gasoil Cansumed
[Estimated] Haul- (in hLms) in IG/16G Loaded at
ing caosts in (b) Fort Sudan ()
MMS/IG (a)

(1) (2) (3) (4)

Ehartoum 87 {8201 L0083

Atbara 227 ) [S15] L0052

Fassal a 2920 5301 Q083

Gedaref Z88 L8501 . 0085

Medani 454 £1,0051] L0101

Senar 487 £1,1201 L0113

Linga ul7 iyl AR B

Fosti AS C1,u251 L0124

£l Dhbeid ‘ 706 [1,560] .0255

Nyala 1,007 £2,2891 L 0R229

Earima RIRNS (9651 L0097

=1



TABLE III-B: Transportation Costs, Distances and Estimated Gasoi
Consumed (in IG/IG) in Transportation by Road.

Destination Guoted and Distance Est. Gasonil Consumed
[Estimatedl Haul- (1 kmns) in IG/IG Loadad at
ing costs in {(b) Fort Sudan (<)
MMS/IG (a)

(1) (2) ' (3) (4)
Fassala 232 &EE0 0139
New Halfa 242 L7501 L0168
Gedaret 310 ‘ 850 .10187
Medani 250 1,005 L0221
Senar 270 1,130 . 0249
Singa 290 ‘ 1,250 L0275
Fosti 290 1,238 L0272
Dongola (via) ’ '

uncspeci fied 704 ’ 1,100 7 L Q607
Fort Sudan [1,2548] 1,100 L0607

El Obeid (via)

Fosti £7141 gy 255+ 25 . 0467

El Fasher (via)

Fosti [1,6281] 1,228 + 1,025 . 0837

Nayala (via)

Fosti [1,661] 1,235 + 1,090 L0924

Fenl: (via)

kosti [S58113] 1,235 + 175 Q377
—rin



TABLE III-C: Transportation Costs, Distances and Estimated Gasoil
Caonsumed (in IG/IG) in Transportation by Combined

Methods
Destination Contract and Distance Est. Gasoll Consumed
[Estimatedl]l Haul- (in kms} in 1G6/16 Loaded at
ing Costs in (b) Fort Sudan (c)
MMS/ZIG (a) _
(1) (2) 3D (4)
Rail/ Dirt
Fipe Road
Dongola (via)
Atbara (7911 515 + w8S L0403
Fhartoum £L1,089] 80 + 5435 L0410
Farima [561] 965 +  [175] LOEOZ
E1 Obeid (via) g
Fosti - [94601] 1,235 + 225 L0221
Fhartoum [2201] 830 + 415 LOEER2
El Facsher (via)
Fosti [1,8761 1,225 + 1,025 LO739
thartouin £1,70%] BZCG + 1,015 D692
Nyala £1.2011] 2,285 + 225 LOE64
Myala (via)
Fosti [1,9209] 1,235 + 1,050 L0754
Fhartoum £1,8011 8E0 + 1,090 D737
Renk {(via)
Fosti {7661 1,235 + 175 L0228
Hotes:

(a) Rail transport charges inferred trom regional ex—-depot price
cstructure specified by GFC. Truclk transport contract delivery
costs as quoted by Shell for cwrent private sector road hauling
contracts. No quotes available for El Obeid, El  Fasher and
Nayala. Estimates of these costs made on tne basis aof estimated
£ JE350/MT/7km cost for small and medium trucks operating on dirt
rroards. This assuned cost represents 1nflation compensated ad-
Justment of cost figure given in Truchk Operating Characteristics

in  The Sudan, 19282/83% by Tramsport and Commanication  Sector,
Ffimistry of Finance and Economic Flanning.

(by Distances talken from Sudan Yesarbook (Ehartgum, Sudanaw:

1987), p.b&6.  Note that Sudan Yearbool: table of rogd distances is
& minimum distance table; thus, Fort Sudan—Fhartoum is reported
as B2 km (via Atbhara) rather than by the mare prevalent all
tarmac route (via Kassala, Gedaref and Medani). Disturce to
Singa estimated as 120 km beyond Senar. Routes to Dongaola, E1
Obeid, El Fasher and Nyala &1l involve combinations of tarmac and
dirt suwrtaces. The following distances were used in  computing

column (4)

=TT
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Destination Distance on Tarmac Highway Distance on Dirt Roods

from to km rrom to Em
Dongola F.Sud. Haiya 210 Haiya Dongola 890
El Obeid F.Sud. Fosti | 1,228 lfostti El Obeid 528
El Fasher F.Sud Fosti 1,235 llosti El Fasher 1,025
Nayval a F.Sud Kosti 1,235 Fosti HNayala 1,050

Rail distances assumed approximately equal to road dicstances.

(c) Gasoil consumed in transportation calculated on the follawing
basis:

Clas=s of Convevance Est. Gasoil Consumed
(in g/MT/km) :

Heavy truck (tarmac anly) 22
Light/Medium trucks
tarmac A
dirt L0
Railroad/pipeline 10

Imperial gallons per metric ton (IG/MT) 248.1

kg /16 .77

Gasoil transported from Fort Sudan to Dongola entirely by road is
assumed to move in barrels on lorries at tarmac consumption rates
to Hayia and at dirt road consumption rates from Haiya to Daon-
gola. Tre resultant t+igure (0.0902 IG consumed in tansport per
IG loaded at Fort Sudan) is probakly an over estimate, asz an
unknown fraction of gasoil moved by truck to Dongola originates

from the pipeline at Atbara. Gaszoil maving by rail/pipeline to
Atbara and therce by road to Dongola consumes only 55 percent of
the amount of gasoil required for exclusive road transport.

Gasoil moving by rail to Kerima and barge to Dongola is even more
efficient 1in terms of gasoil consumption, but is reportedly
fiighly unreliable in terms of supplying private sector needs.
Rail transpart to Western Sugan is also repartedly unable to meet
Frivate sector requirements. , Py
£

(Source: for gasoil consumption in g/MT/km see Democratic Repub-
lic of Sudan, Ministry of Energy and Mining, National Energy
Administration. Ease Year Energy Supply/Demand Ealances and De-

mand Frojection Methodology. Anonex 1 (Khartoum, NMNaticonal Energy

Administration: March 1987%) (bound mimeo.) Tables 1I1I-32, [1I-33
and III-Z24, pp.S98-60.]
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ANNEX IV: GASOIL CONSUMPTION DATA FOR SELECTED CROPS AND SECTORS

This annex reports gasoil consumption coefficients for selected
important crops and techniques of production.

TABLE IV-A: Major Crop Yields, Prices and Consumptibn of Gasoil

Crop/ Five-Year Farm Gate _______ Consumption_of_Basoil __
Sectar Average Frice in in IG/Feddan {oin IG/MT
Yield in £5/MT for ———————mm e { of
. QR 1983/84  Irrig. Cultiv. Total | Froductio
(1) (2) %) 4) &) (&) ! (7)
[}

Dura 4
—-Gezira 404 225 0 2 2 : 5.0
~Fump Sch. 404 225 7 2 9 : 22.3
-RF: Mech. 292 225 Q 2.4 2.4 1 8.2
-RF: Trad. 204 228 0 0 8] : G

]

Szsame !
—RF:Mech. 124 579 0 2.4 2.4 3 19.4
-RF:Trad. Q= 579 0 0 0 H 0

(]
]

Wheat , '

-Gezira 49= - 60 0 2.5 2.5 4 3.1

~New Halfa 458 260 (] 2.9 2.9 1 S5.9

—Zeidab 650 400 7 2.9, 2.5 1 14.6

—Nor: Trad. 850 S00 12 0 12 ] 13,1
t

Cotton i _
-Gezira LS 445 754 Q 10 10 i 22,5
~Gezira MS 608 579 0 10 10 i 16.4
~Fump Sch LS 445 756 14 10 P 24 ' 53,
~Fump Ech MS 608 579 12 o0 27 22 i F6.2

[

Ground Nut i
~Gezira 825 534 O 1.5 1.9 4 1.8
-Fump Sch. 826 34 160 1.5 11.5 | 15.9
~RF:Trad. 26= SZ4 O 0 0 d O

. [}
Sugar (Guneid) i IO*



Notes to Table 1V-:

1) Crop and production technique selected for representativensss
and availabhility of data.

2) Crop yields (in kg/feddan) indicated in col. (2) are five year

avarages for the period 197%9/80 - 198%/34. Source: PMOA, PFAEA,
Department of Statistics. Ares, Yield and Production, 9 Major

3) Crop prices ftor 1983/84 shown in col. (%) are estimates from
unpublished sources.

4) Estimates for consumption of gascil (in IG/feddan) for puma
scheme irrigation, cultivation of crops and total are shown in
cols. (4) - (&), respectively. The estimates for gasoil consump—
tion for irrigation of different crops in col. (4) were first
derived {from total gasoil consumption, crop areas and number of
irrigations per feddan for each croep in Blue Nile Scheme
(198%/84) . The details of these calzulations are shown in Table
VI-2. The data for total crop areas and total gasoil use of 1.5
million galleons were from: Annual Work Froaramme, 1983/84 fer
Blue Nile Agricultural PFroducticn Croporation. The per feddan
jascil consumption figures for irrigation of different crops are
reproduced in Table VI-Z. In this table, similar data calculated
for White Nile Schemes (198%/84) are shown on lipe 2, and those
derived from data in Table 2.10 of EBlue Nile Waters Study, Vol Dy
are shown on line 3. Finally, the average per feddan cansumption
2f gasoil for pup irrigation of different crops are shown in  col
(4) in Table IV-1.

:stimates for consumption of gasoil in cultivation of different
Irops wetre made as follows:

a)  GBezira Dura. The estimate of 2 IG/f was provided by
Sudan Gezira Board.

b) Dura and Sesame - Rainfed and Mechanized. These estimates
were derived from Tables 6.29 and 8.7%, respectively of the
study by Dr. Abdus Sattar: Study of Cost of Production and
Commparative Advantage of Crops inm Sudanm, May 198B2. The data
i those tables are as per {eddan costs of petrol (or die-
sel), oil and lubricants and pertain to the crop year
1980/81. These caosts were divided by the 1980/81 adminis—-
tered price of gasoil (£S5 .75/1G) to obtain per 4ofeddan use of
gasoil (in IG/feddan). These figures most lfkely are over

estimates.

c) Wheat, cotton and groundnut figures were obtained in
discussions with offizials of the Sudan Gezira EBoard.

) GBasoil consumptio. per ton of crop autput reported in col. (7).
hese data were obtained from cals. (2) and (&).



&) Consumplion of gasoil for sugar production was calculated from
1980/81 data for Guneid Sugar Factory. Fuel costs of producing
one ton of sugar are reported at £5 24, which converts to 25
gallons of gaswil per ton of sugar at tlhie 1930/381 price of gasoil
(££8 .75/gallon.)

Table 1IV-B: Irrigation Requirements for Gasoil in Blue Nile
Scheme by Crop for Total Scheme Consumption af 1.5 million

Gallons
Qéttga Duira Groundnut Vegetab@es

Area (000 fed.) 198=/84 . 75 51.55 1.5 2.2
Irrigations/feddan 8 4 8 14
Water used (000 M™T) SO0 206.18 12 29.94
Crap’'s share of water 7075 « 2471 .1410 QOIS
Gasoil consump. (000 IG) 1,061,285 364.65 21.15 22.95
Gasoil consumption (IG/F) 14 7 14 2

Cottan Dur-a G Nut Vegs. Wheat

"Blue Nile Sch. (Table 2) 14 -- 7 14 24 -
White Nile Sch 198Z/84 a 13 -- 8 15 - -
7

BElue Nile Waters Study b 14 12 14 - 10

Average (IG/feddan) 14 12 7 14 24 10

a. Requirements for White Nile Schemes wstre worked out in the same
way as for kElue Nile Schemes in Table IV-2. Assumed gasoil con-
sumption = 2.3 million gallons.

b. Calculated from per feddan water requirements in cubic meters
in Table 2.10 of Blue Nile Waters Study, Vol 3I.

It should be noted that increases in the cost of producticn at
Gezirea due to an increase in the gasoil price are m¥imal because
Gezira enjoys a substantial advantage from its® gravity flow
irrigation system. In fact, ecoromic efficiency and equity prin-
ciples suggest that gravity flow irrigation charges to tenants
should reflect the opportunity cost of 1ift irrigation. fAssuming
that reforms in the land and water charges at Gexira will he
based on the opportunity cost of pumped water, +farm gate craop
prices at Gezira will need to be increased by about the same
ammount &s in the pump schemes. Fump schemes using electric
power should not be distinguished from pump schemes using gasoil,
as the opportunity cost of electric power is power provided by
gasaqil.
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ANNEX V: ADDITIONAL GASOIL REQUIRED TO SATISFY DEMAND AT
ALTERNATIVE PRICES

The purposes of this annex is to estimate the approdimate inm-
crease in gasoil supply which would be required to satisfy market

demand at alternative prices. The methodoloqgy used hzre is the
application of economic thegry in arder ta reduce the range in
which key elasticity and edcess demand parameters are likely to
li=, The methodolagy is ctrude, but the outcome is instructive.

The reader should note that this methodology is valid omly in the -
special case of a supply curve which is perfectly inelastic.

First, an effort is made to "corrner" the range of probable demand
elasticities +for gasoil, based on alternative assumptions about
the market clearing gasocil price last year and the extent of
exncess demand. Then, & range of possible elasticities is selec-
ted and the increase in quantity demanded is estimated on the
basis agsumed 198%/84 equilibrium prices and potential new ad-
ministered prices. Given that the Fetroleum facility is esti-
mated to have the capacity to increase total imports by 17 per-
cent and gasoil imports by 30 percent (if all the added import
capacity were directed to gasoil), these figures are especially
identi+fied.

Table V-A: Arc-Elasticities of Demand for Selected Levels of
Excess Demands and Equilibrium Prices

Excess Equilibrium Frice of Bascil in £&/bbl Implied Idle Cap-

Demand  ——————rmom e e e acity in Gasoil-
LA _L120 —=00 RN RN Using Bector (%)
100 ~1.4 -. 21 -.72 =B s 20

8O e SR 74 = N = Y-S = 20 i 44

60 =97 1 —.63 -.390 I -.44 1 =3

40 =70 1 =.45 —.36 1 =032 29

20 —.38 1 -.25 -.20 I ~-.17 3 17

10 120 1 —.13 =10 1 —-.09 | 9

Arc elasticities computed as average precentage change in  quant-
ity implied by assumed excess demand divided by the average
change in price between administered price (here approdimated as
£5 2.10/1I6) and assumed =quilibrium price. The black market
price is the best available estimate of an equilibrium price.

1 =



It is herd to belleve thal entcoss demand could hiave bren as great
as 80 percent, as that figwe implies Lhat 44 percenlt of the
private gasoil-using seclor was idle for want of gasoil. It
should bhe remambered that part of the gasorl-using sector is
stand-by and seazonal use capacity and is intended to be idle
under normal conditions.

Hearsay evidence supports the view that the black market price 1n
198%/84 (prior to the July-August supply hiatus) was in the range
of £ 200 to £5 250/bbl in the Central Region; the black market
may have been as low as £5 130/bbl in the Eastern Region and as
high as £5 Z00O/bbl in the Nerthern Region as well as parts of
Fordofan amd Dartfur, Accordingly, we have "lined otf" the maost
relevant part of Table V-1, The most likely elasticity wvalues
are highlighted.

This process suggests that the very madimum plausible demand
elasticity would ba unity. Note that this process wWill geanerate
lower demand elasticities for higher equilibrium prices. Table V-.
2 reveals that lower elasticities at higher equilibrium prices

does not necessarily mean that higher equilibrium prices are
irrelevant.

Table WV-B: Increases in Gasoil Consumption at Selected Demand
Elasticities and Prices

Frice IPercentage Increase in Quartity! FPercent Fercent Implied

in iDemanded at Indicated Frice if | Change Change Fareign
fG/I6G | e e e e e e e \ from from Exchange
(Cent. ! Demand Elasticity Is: Vo Black Current Rate
Regn. )i i Market Admin. in
e Voza10 =325 Z.80 ) Z.75_ Z1.00 4 Frice | Erice  _£5/%

(1) ' (2) (Z) (4) (9) (&) | (7) (8) ()

——Equilibrium Price = £5 150/bbl (£5 3.41/1G)——
2.5 i 2 6 12 1_18__ 29 1 -24 +23 1.80
2.79 | 2 o 9 14 _ 18 __+ -138 +3I3 2.00
2,89 2 4 & i1 1% 1 —-15 +L 2.10
2.99 1 "t & o e v -1z 42 BL20
J.09 1 e 9 7 g 1+ -9 +47 2,50
<
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Table V-B (continued)

Frice iFercentage Increase in BQuantity! Fercent Fercent Implied

in Denandaed at Indiceted Frice if | Change Change Foreign
BOIG e e e Vot ronm from Exchange
(Cant Demend Elasticity Is: i Black Current Rate
Regn.) 1 Market fAdmin. in
210 zexd Z.8Q_ Z.75 Z1.00 4 Brice | Frice | _£S/%

i (7) (8) ()

——Equilibrium Price = £5 200/bbl (£S5 4.55/1IG)—--

2.5 ! 4 11 ) 22 32 43 | -4 +23 1.80
.79 4 10 19 29 39 ) =39 +ET 200
2.89 | 4 ©® i 18 =7 36 1 =18 +7%8 ) 2.10
2.99 ! 3 9 4V 17 24 34 -4 +472 2,20
.09 A ] 16 | ®4 I2 0 -Ez +47 2,30
.19 4 7 15 1 22 30 1 =30 +52 2. 40
.29 = 7 14 1 21 @1 =23 +57 2.50
LA a I 13 419 ?E 0 =25 +41 )
.49 | 2 I 12 1 17 DI =l +bb 2.70
U590 2 5 11 16 + 21 =21 +71 2,80

ium Price = £S5 250/hbl (£S S5.468/16) -~

1
!
m
0
c
[N
[
[
o
3
=]

2.59 ! 5 14 12 41 P -S54 +23 1.80
2.79 405 171025 38 b =51 +33 2. 00
2.89 ! 5 12 125 37 i —49 +38 2.10
2.99 ! 5 12 1 =24 36 b =47 +42 2.20
.09 15 11 423 34 I -46 +47 2,30
.19 1 4 11 22 33 ! -44 +52 2,40
.29 4 114 21 32 { —42 +57 2.50
.39 1 4 10 0 20 30 L =40 +61 2. 60
Z.49 1 4 10 4 19 29 | -39 +66 2,70
.59 ! 4 9 118 28 L =37 +71 2. 80
.69 ) 4 9 ! 18 6 b—ES +76 2.90
I.79 0= 8 _17__ 25 P33 +80 3. 00
.8y ¢ 3 3 16 | 24 P —ER +85 3.10

——Equilibrium Price = £5 300/bbl (£S5 6.82/I1G)——
2.89 & 14 1 31 47 Voo—E2 +275 1.80
2.79 & 15 4 3 44 o —av + 355 2,00
2.82 | & 14 7 29 43 o —958 »38 2,10
2.99 | & 14 1 28 42 i -3 +4 2.20
.09 ' 14 1 27 41 S +47 230
S.19 3 12 1 27 40 =53 +52 2.4
o9 S 1% 1 26 39 P =52 +357 2,580
4.09 | 4 10 1 20 30 V=40 +935 .30

? 1_17 26

49 !
16 1 25 I +119 .80

[
- )

P RS
A
m
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The data of principal interest in Table V-2 are in columns (2)
through (6). These are the estimates of the percentage by which
gasoil supply must increase at the indicated prices (col. 1) i+
demand at those prices is to be satisfied. Fercentages less than
17 are "lined off"; percentages greater than 20 are highlighted.
Fercentage increases were not estimated tor an elasticilty of
minus one for the case of the equilibrium price o gasocil at £8
250 and £5 I00/bbl. These estimates are rulled out by Table V-1.

The question of how much gascil will be demanded &t the import
parity price is crucial to the sucecess of the Petroleum Facility.
I+ the new price is set too low, the administrative allocation
system will continue to be required. If this happens, the black
market will continue to be required to make up for the inadequa-
cies of the allocation system.

Government would be well advised to consider the implication of
tha data in Tables V-1 and V-2. Table V-2 can be used to esti-
mate an appropriate tax for gasoil so that the quentity con-

straints of the Fetroleum Facility will not =2 violated. ’
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ANNEX VI: DEFINITIONS

The +o'lowing abbreviations and definitions are used in the taut
and appendices: '

GFC = General Fetroleum Corporation
I6 = linperial Gallon

MT = Metric Ton

bbl = barrel

taon = MT

gallon = IG6G
44 16 = one barrel
268.1 IG = one MT of gasoil

gasoil = fuel used in diesel engines; sometimes called gasoline.



