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ABSTR"	ACT 

The results and policy recommendations In IFPRI Research Report 77 concerning 

evidence that the variability of Pakistan's wheat production has incrcosed, there is still no 

need for the country to hold interannual supply stabilization stooks. 'The seasonal analysis of 

the earlier report has been strongly confirmed by evidence of the. last several years. 

Continued Increases in the gap between the procurement and release prices will encourage 

increased private sector participation in wheat storage and trade. It is vitally Important for 

the stability of the market, however, that stated government policies be followed explicitly; 

In particular, millers Fnd market agents must be able to buy nil lite ihheat they desire at the 

issue price. The import buffer stock analysis of the earlier report miust be modified because 

of a change in the seasdrial pattern and absolute level of offtake from government stock. 

Total required storage capacity in the public s.ctor for wheat is estiir-ated to be 4,5 million 

inin In 	 tQ01 pnM.ihly riflng nq hieh w; 5 Q millinn ton , hy thA yir ^1AMi A-cummne ehmI th. 

high offtakes in1987/88 and 1988/89 will not be repeated, the required capacity in 2000 

would be expected to be less thai 5.0 million' tons. 

I; INTRODUCTION 

Under USAID contract 391-9491 -C-00-5033-00 Ihe Trade and Food Security 

Program of the International Food Policy Research Institute produced a series of reports 

between 1986 and 1989, primarily on the wheat sector,1 During my three years at IFPRI, 

about three-fourths of my time was spent on Pakistan, and I was author or co-author of 

most of 	the Trade Program reports. In 1990, USAID/Islamabad and IFPRI asked me to 

I Th. include fleid et a (1987), Plnckney (1086, t48a PDF.,1989b RR, fortbieoilng), Pinckney and Vslde
 

(1018), Pinckney ot 0 (1953).
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return to Pakistan for a b-iel' visit to discuss changes in policy and in the policy conteXt 

Fince my last visit to Pakistan in December 1987. The visit took pla..-e during October 1990. 

Thn primary qinominn ti h nddremid iq. iv.n prPont &mt, wnisd 1 mnriiry tho 

on updating the results contained in IFPRI Research Report 77 (Pinckney 1989b), 

particularly issues related to seasonal storage and the gap between the procurement and 

release prices. In addition, the recent attention given to that research report by the Asian 

Development bank and the Storage Cell in MINFA concerning recommendations for the 

total size of public storage facilities warrants special attention. Since this requires some 

basic understanding of the earlier research, section 11 briefly reviews its methodology, 

assumptions, and policy recommendations. Sections III, IV, and V consider possible changes 

in recommendations on interannuai, seasonal, and import buffer storage and price policy, 

respectively. Section VI concludes the report. 

I; REVIEW OF PREVIOUS RESEARItCH 

The research report makes an important conceptual distinction between three types 

of stocks: interannual, seasonal, and import buffer. Interannual stocks are those held fro-n 

one market year to the next for the purpose of supplementing a future shortfall in 

production. Seasonal stocks are held from the harvest time into the months when no grain is 

harvested. Import bufifer stocks are held both during market years and across market years 

in order to avoid disruptions in supply during the period between the. ordering of imports 

and their arrival In the country. Note the important distinction between interannual tnd 

Import buffer stocks; If Pakistan opened a market year with I million tons of interannual 

brfrer sqleks and bad a I million ton shortfall in the next harvest, the stock would be 

depleted to make up the shortfall. On the other hand, if the I million tons were import 

buffer stocks, the wheat would be sold while imports were on order, but imports would be 

SThis Ioction rytlews :mcarch prevented in Pinckney (108hn, 1OI1) . ,!I'ii'.(lIeyet Il (19848), The research reported 
In Hmid st at(1987) was not the focus of the October 1090 trip, i ,die not dlocusmcd hfirs. 
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3 
sufficient to rebuild the stock to the earlier level. A dilfeent type of analysis is required to 
evaluate the appropriate size or each typo of stock. 

seaonal storage, and Import buffer stocks in turn. 

IWtLAnnual Storan 

In a normal weather year, Pakistan is approximately self..sufficient In wheat at a
 
market-clearing price somewhere between 
 import and export parity. In the l980's, the
 
country both imported and exported wheat. 
 Since there are large differences )etween
 
Import and export parity prices -- about US$70 per ton in 1986 
-- if the Country has a 
bumper crop and knows that It will have to import the next Crco year, it makes sense to
 
store rather than export the surplus. Unfortunately, the future is never known with
 
certainty, and If the next two crops 
are also large, the government would lose money 
thriDigh s orogait nqtqnnd In .e in qdditinn tn I.ting icceq. to the fnreign exchange thit 
would have accrued through exports. Thus, the decision concerning how to manage surplus 

production is complex for a country like Pakistan. 
IFPRI Research Report 77 analyzes this problem with Ihe help of a dynamic 

programming model of tt;e wheat sector. in any 8iven year, production and the world price 
are random variables, while the openina stock is determined a the closing stock of the 
previous year. The government has control over domestic purchases and sales and foreign 
trade. The model calculates the "°mostefficient" response o ifie government to every 
combination of world price, opening slock, and production; "efficiency" is defined as 

achieving a given level of price stability at the least fiscal cost. 

Assumptions and limitations of the model are discussed tit length in the report and in 
the earlier study on which thti model is based (Pinckney 1988). The key parameters that 
may have changed since this research was conducted arc the inherent variability of wheat 
production and whether or not Pakistan is still self-sufficient in a normal production year. 
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Some analysts suggest that variability has increased, and that Pakistan today should not be 

considered self-sufficient, even In a normal production year. 

,IJIU AUJU1 pUah,, IV..U ufJU a. . u = %.." 166t., ,4 ; .U , . .A.. . )*g ** 

should not hold any Interannual stocks unless the world price for wheat ,hould fall to a
 

record low US$90 
 per ton; (2) that it would be inadvisavle for the government to build 

idditlifal sto,age facilities at this time jusL in case te world P-r, were to fall to that level; 

and (3) there could be significant cost savings to the government, from instituting some 

responsiveness of the official procurement and release prices to changes in domestic 

production ,itd the world price. Result (2) has been the focus of the correspondLnce 

between the MINFA Storage Cell and the Asian Development b;ank; this will be discussed 

below, but note that the result pertains only to Interannual stocks, not seasonal or import 

buffer stocks. 

Tim zanviod biujagiv "u.uituf th ea, ,, i6epo'ts grcw cut of' dcra tionin& And the 

institution of a new policy regime. In the earlier period, the government sold specified 

quantities at the issue price; under the new system, the 8overnment stated that It would sell 

all that was demanded at the issue price. In a freely-functioning market, such behavior 

should cap the wholesale price of' wheat at a level close to the i:;sue price, thus limiting the 

seasonal price rise approximately to the gap between the piocuremeiit and issue prices. If 

private storage were to respond to the lower expected seasopal price rise -- as it should -

this change in policy could have serious ramifications for procurement, stock size, and fiscal 

cost. 

The report attempts to esvimate the Impact of different sized gaps between 

procurement and release prices for %hoat. Regression analysis is used to estimate the past 

relationship between private storage and the expected price rise; this relationship is then 

used to formulate private storage and demand equations for 13 consecutive months, and 

these equations are solved to produce the results. There are two key assumptions: first, that 
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the relationship between private stocks and expecteO price changes estimated in the 

reares.ion Is a causal relatlonshio. and not a sourlous one caused by some excluded variable, 

scoflO, trie private storago Denavior in ramiuan respiunus smutuuiy tu uinyes iii cApVctau 

price, es Working (1949) deacribed for the US. I. this case, the policy change In 1987 

allows us to test whether or not the predictions of the model are close. 

Primary recommendations of this part of the stud), are that the gap between the 

procurement and release prices has a profound effect on fiscal cost and private storage. 

Under the ration shop system, the average seasonal price rise had been about 18 percent; a 

system with h 15% gap should be no worse for consumers and cost the government over 2 

billion rupees less per year tb.n . ponley with P d po-xrent pip FIthArmnrA. fhA ftnAl 

required public storage capacity is quite sensitive to the size of the gap, with a small gap 

requiring considerably larger amounts or storage. 

1mQLrluffer 

The analysis of the size of the import buffer stocks is the least sophisticated of the 

three in the report, and yet vitally important to any analysis of the appropriate total storage 

requirements of the government. Three important assumptiois were made for this analysis: 

first, that Imports would arrive and be available in the market %withinfour months of the 

placing of an order; second, that the Eoasonal pattern of offtakes in the future -- and in 

particular the maximum offtake per capita demanded in any one month -- would follow 

past seasonal patterns; and third, that an opening stock on May I equal to expected offtake 

during May would be sufficient to keep the domestic market functioning smoothly. These 

will b ditcussed in turn. 

Much depends on the assumption regarding the length or the time between the 

placement of an order for imports and their arrival in the country. A reviewer of the 

manuscript related the story of an American converted oil tanker bound for Pakistan that 

took much longer than this; nevertheless, four months seems an adecauate period in the vast 

majority of cases for wheat, 
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Of greater yctcer; is the assumption in the earlier report that future seasonal 

nattrntnt nfft~tvIp will fnllnw nst nattern. Although the analysis of seasonal stocks 

suggested that the seasonal pattern of offtakes could change, with less being demanded close 

to harvest time and much more in December through February, that model was not 

considered to be robust enough to use for the calculation of import buffer qtocks. There 

was thus at the time little alternative to using past patterns. 

The final assumption, that one-month's expected offtakes in storage on May I would 

keep the market functioning smoothly throughout the month, seemed Inherently plausible. 

HiStOrinolly, thnfl nvernment had held less than this amount with no recorded problems 

many times in the 1970's. 

Policy recommendations for this part of the study are summarized in Figure 12 of 

the report, reproduced ns F;mre I in thiv tdnvIsmt-ni In nrdpr in eneire, thnt sufficlent 

stocks are available to'tect the Jnnuary I import buffer requir<ments, the government must 

hold approximately 3 million tons (in 1988) on the first of August. This amount is 

consequently the minimum export trigger; to export when stocks on August I are below 3 

million tons is to invite the I'ically disastrous possibility of both exporting and importing in 

the same market year. 

The total storage capacity of the government required to cater for all three types of 

stock is estimated in the report at about 3.5 million tons in 198B with a 15% gap between 

the procurement and irslease price. Increasing population raises this figure to about 3.3 

million ions In the year 2000. 

In addition to tho analysis of storage capacity, the lFPRI research included a module 

that estimated the effect of a change in the procurement price on production and 

procurement using regression analysis. This research -- reported In Pinckney et a (1988) 

and Pinckney (1989a) -- concludes that the short run supply elssticity of Pakistan's wheat 
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Figure Ia-Total storage requirements: 20 paisa seasonal gap
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7 
production Is about 0.4 and that, in any given year, an inciease in production of' one million 

tons increases procurement by about 840,000 tons. 

This concludes the summary or pat research Jesuits and assumptions. The next 
tI II U10 MIUIC:Us 4110 UIlp Ivl'aurl WlIsruLaa U1 slut 1311Y lustatll l'.sl USI.I sU s'IUIIVy 

recommendations are necessary at this time given the data that have become available in 
reoent years, Interannual, seawonal, and import buffer stocks are considered in turn. 

ItA INTERANNUAL STOCKS 

The policy r'.commendations for interannual storage were quite robust, and would
 
not be exrcted to change unless there "'efe 
m-iajor mok-ficafi s of asuaptlons. During
 

the 1990 trip to Pakistan, two questions 
were raised concerning these assumptions: first,
 
whether or not Paki3tan is still self-sufficient at a price between import and export parity;
 

second, whether production variability has increased. 

Pakistan has imported substantial amounts of grain in the last several years oven 
though the crop harvested in 1989 was at least "normal" This may suggest that Pakistan is
 
lu lUiiger rit-:surficiuut iii 
u im ul yHIz, "'Jriv i3 bilmiu g ,vitirilix, huW veil, tii tilt
 

government over-imported in the 1999/90 market year, possibly on the mistaken assumption 

that the exceptionally high offtnkes experienced in 1987/88 and 1988/89 would continue in 
the future. This assumption will be discussed further below. If Pakistan is no longer self
sufficient, It is marginally less expensive than in the past to hold surplus production as stock 
sin~q-the expectation of using the stock the next market year has increased, But such 
changes are small at this point in time, and are not considtered great enough to warrant a 
modification of the strong policy recommendation that no interannual stocks should be hold. 

Possible change.z in the variability of production are easier to analyze. Table I 
extends Table 7 of the research report through the latest 10-year period, 1981 to 1990. Tile 
first three columns present menan production, area, and yield for successive 10-year periods; 
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Tablo 1: Changeas in the Variability of Pakistan Wheat Production
 

Man Meu Hean cv. VCA, 
Yoeor Production Area Yield Production Area Yield 

68-77 7.43 6.05 1.23 4.7 4,5 3.4 

69-78 7.62 6.09 1.25 5.5 4.2 4.2 

70-79 7.96 6.14 1.29 5.5 3.5 4.2 

71-80 8.28 6.21 1.33 5.3 2.8 4.0 

72-81 8.78 6.31 1.38 6.3 3.0 4.1 

73-82 9.23 6.46 1.42 5.9 3.3 3.9 

74-83 "9./2 6.60 1.46 6,4 3.8 4.0 

75-84 10.05 6.72 1.49 6.8 3.8 5.3 

76-85 10.45 6.87 1.52 6.5 2.8 5.4 

77-86 10.98 7.00 1.56 6.8 2.3 6.0 

78-87 11.26 7.13 1.58 7.7 2.2 7,1 

19-66 11.69 7.22 1.62 7.6 .3 6.7 

80-89 . 12.14 7.33 1.65 7.3 2.2 6.5 

81-90 12.58 7.41 1.70 6.9 2.2 6.5 

BEST AVAILABLE DOCUMENT
 



V 

the last three columns present coefficients of variation for the same periods. These are
 

coefficients of variation of the detrended series, and thus iepre!;ent indexes of the
 

voritibiity Ur PrULduJIiua. F61 6Aafi'6, 111B ~ei ,igha-hand rtnumber "U.5" implies that the 
yield of wheat wns wihin 6.5% of its trend about two out of every three years In the, 

3

1980's,


Table I shows increasing variability of production through 1978-87, but a slight 

decrease in variability since that time as yields have become somewhat less variable and area 

variability has remained constant. Thus, there Is no evidence that the variability of
 

production has increased since the writing of the report.
 

In sum, given 
 the evidence today there is still no rationale for Pakistan to hold 

Interannual supply stabilization stocks. Should the world price of wheat fall to US$90 per 

ton, and should evidence accumulate that Pakistan Is indeed an importer in a normal
 

production year, this ireult would need to be reexamined.
 

IV SEASONAL STOCKS 

lmnactsof eratioaflgntJh a,.k 

The seasonal analysis contained in the. research report was confirmed to a large 
6 ". 4 9 . , .j .I..... An t, 1 

change in policy would, ceteris paribus, result in an increase in procurement and offtake
 

and a decrease in private storage. 
 Given actual levels of production in the 1987 harvest and 

using the results from the procurement model (Pinckney 1989a), the model predicts that, had 

tho ration system still been In effect, procurement and offtake would have been 2.9 and 4.1 

million tons, respectively, With the existing procurement and ieleasi prices under the new 
system, the model predicts values for procurement and of flake of 3.7 and 4,9 million tons. 

Actual levels of procurement and offtako were 3.9 and 5.0 million tons, phenomenally close 

Coefficients of variation for earlier yotrst differ eiIghtly froml thos, reported in the remtarch report because trends for
'the entire tirm period 1903 to 19DO wurs vaestimated, 
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9 
to the predicted values. rFurtlernorc, private storage at the end of July was predicted to be 
4.6 million tons, and actually was 4,6 million tons, the lowest level for July since 1981.Unquestionably, the change in policy had the anticipated impact on incentives for private 
-'1orfl0e of wheat, and private agents respwnd.d. 

Table 2 quantifies more of the impacts of the policy change. Private storage ispresented in both absolute ani per capita terms. 
 The per capita clculations show that

private storage decreased to a 
level far below even the 1981 oulcome; if the series is

continued back in time, 
the per capita level of private storage in 19V7 is soon to be less than
in any year since 1970. From July of 1986 to July of 1987, the deciease in private storage 
per capita was almost 20%. 

The other major break with the past is in the percentage of national consumption
provided by offtakes. Offlakes in 1981/82 provided just over 1/3 of national consumplion, 
the highest percentage'on record under the ration system. fi 1987/88, this percentage

increased dramatically to 43% and remained higher than in past years fto,, the next two

scheme years. 
 The changing seasonal pattern of offtakes is discussed below under import
 
affer stocks,
 

The effect of the policy change on 
wholesale prices is shown on average in Table 2 

.... i-
........
procurement Price and the total amount paid for a 
. . . . . ............. .. ...
 

bag of wheat --
for bags -- Issue price plus chaz'gehas risen front 4 percent to 18.3 pelcent in the four years since the policy
change, Wholesale prices rosti slightly more than this percentage difference in the first two 
years after the policy change, and actually less than (lie difference in 1989/90. Note that in

J986/87 the seasonal price rise 
was dampened by the announcement that dera.ioning would
take place, and that the govetnment would begin selling all that was demanded at a set price
before the harvest. This held prices down in the months leadIng up to harvest, 

The disaggregated data in Table 3 show that the average seas;onal price rise has
varied considerably from market to market. Four markets -- lyderabad, Lahore, Multan, 
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Table 2: Indicators of the Impact of Government on rLe Wheat Market
 

Private 
Private Storage Rise inPercentage of 
 Official
Scheme Storage in July Wholesale
 

Year In July 
Per Capita Consumption Price Price
Per Capita Consumption 
 from Offtrake Differential 
 Six Markets
 

(Mil. tons) (kg) (kg/year)
 
80/81 4.82 
 58.3 
 115 
 28.9 
 8.5%
 
81/82 4.31 50,7 
 111 
 33.6 
 23.30
 
82/83 4,81 
 54.8 
 115 
 30.7 
 16.0%
 
83/84 4.95 
 54.7 
 116 
 30.1 
 17.80
 
r/,!8b 5.18 
 55.6 
 119 
 33.0 
 22.8%
 
85/86 5.74 59,7 
 118 
 30.3 
 14.6%
 
86/87 5,31 
 53.6 
 ill 
 32.7 
 5.71
 
97/88 4.55 
 44.5 
 117 
 43.2 
 4.0% 
 6.7%
 
88/89 5.29 
 50.2 
 128 
 42.0 
 7,6% 9.4%
 
89/90 5.93 
 126
54.5 35,9 17.6% 15.3%
 
90/91 6.08 
 54.3 
 NA 
 NA 
 18.3% 
 NA
 

Notes: .........
(1) Scheme years are from May to April. The production from the previous
harvest is consumed during this period.
(2) The official price differential is Lhe percentage difference between the
issue price plus bag charge and the procurement price.(3) See notes for Table 3 concerning the wholesale price rise.
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Table 3: Seasonal Price Rises i Selected Markets, 1978/79 to 1989/90 

Year Faisalabad Hyderabad 
Lahore Mul ta "
Okara Sarhodha Average 

(p rc~n¢) 
78/79 
 13.3 
 20.5 
 21.8 
 24.4 
 29.8 
 J8.3 
 22.6
79/80 
 12.7 
 22.6 
 17.6 
 7.5 
 17.7 
 19.6 

80/81 10.7 

14.9
 
10,2 
 7,3 
 5.9 
 8.9 
 15.3 
 8.5
81/82 
 22.1 
 27.27 
 24.5 
 20.8 
 22.7 
 25.' 
 23.3
82/83 
 14.8 
 9.4 
 17.1 
 17.6 
 18.5 
 20.3 


83/84 18,7 
16.0
 

21.1 
 14.6 
 17.2

84/85 ii I 

16.4 21.8 17.817.8"
848 2. 2./;
-'~1.1 
2'.6 '24,.2 22.8 

.Lb/b
I.tb . 
1:i).4

86/8/ 
ZU./ 

i..3 14.66.5 7.1. 6.1 6.2 2.7 6.1 5,7
 

87/88 13.3 3.8 
 8.0 5.4 
 2.4 19.8 6.7
 

88/89 15.4 
 8.1 8.8 8.5 9.1 6.9 

89/90 J5.5 11.0 17.8 19.0 13.5 
 7.2 15,4
 

procurement if, film COullryL., 

BEST AVAILABLE DOCUMENT
 



111 

t0and .Oksara  exhibit price chajnges that approximately follow the .verage pattern.Sargodha, on the other hand, exverienced a price rise of 20% in 1987/88 and only nall
 r..es in the two yCars, i.....d
.ub.equent,, 
 the ,;;n priCe
uhad CLang e each ofthe last three years. There are several Possible explanaiions for th(se differences: poorlycollected data, market collusion, and/or the 8overnmeni not actually selling all that isdemanded at the Issue price. Indeed, some or the data, particularly for Faisalabad, lookrather suspicious; in addition, while in Pakistan I was presentcd with anecdotal evidence thatmillers could not get all that ihey desired at the issue Price, Nevertheless, It is interesting tonote that the weighted average of these Price changes follows the pattern of official pricodifferentials rather closely. The government must be selling close to total market demand at
Cly li01t:$ jp beiwe ihl,
prouuresiiclt ani reicase prices has naa a

profound e'fect on both the expected and the actual price rise in wholesale markets. 
In addition 'to the exPected changes in private slorage, procurement, offtake, and
seasonal price rises, Table 2 Presents 
one surprising statistic: the per capita consumption of
wheat rose dramatically in 1988/89 and remained high in 1989/9o. Per capita consumption

here is calculated using a mod1fied food balance sheet approach: consumption equalsproduction at harvest less ten percent (to adjust for seed, 
 feed, and waste) plus offtake from
government stocks less ,rocurement. Th!: corsiderfd 
Q~c~rAto than using im,,ports,exports, and the Onreliable data on changes in stocks. T1is hard to explain th'. 10% rise inper capita consumption between 1987/88 and 1988/89, There was no dramatic drop In thereal price or dramatic rise In real incomes between these years. 'rjsapparent rise cozld ... be. . . . . .. 

. 

...... 
.... 


Increase in stocks would appear as an increase in this estimate of per capita consumption.
Indeed, an increase in private stocks at the end of April is predict d by the model. TheSupport for this theory is weak, howovea, since the rise in per capita consumption does nottake place until the second year of' the policy change and continues high in the thIrd yeardespite the dramatic Increase in the difference i)etween the procuremcm! and relense prices. 
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Consequenly, 1 am not at all sure that tile apparent increase in per capita COnsumption has 
anything to do with the policy change. 

]molicatos for Futture Gov-~g~qp~oj. 

The evidence suggests that the government changed the market considerably byderationing, decreasing the role of the private sector substantially in the two years following
the policy change. By July !989, however, private stocks per capita had returned to their average lovol in the early 1980's, and tie seasonal price rise in tho major wholesale markets
for 1989/90 was in the lower part of tho range for years during rationing. Thus, the private
sector seenis to be returning to the market as the irniutives fur thitt return i'iirea, . 

D-spite the higher private storage and nearly-normial seasonal price rise, the
percc..,ie of consumption coming from offtakes remained abnormally high for 1989/90,
although It declined substantially from 1988/89. Offtakei for the early months of 1990/91,
however, are running substantially below those of 1989/90 even though in per capita termslia 6;,,a o" t6 |cvou ;3 ,cy ¢quial, suS ti;ii lia thfitin th- ab'lly of PrIVAtc. 

agents to supply the market may be inceva.ing. 

4 

The present policy of gradiually iricrelting the gap between the procurement and%*%flA.l ~ 

*t... 
 .. *-.*. 

** .*,.-

-

required marketing functions. If this continues, both the perentage of the crop procured 
kind 11 16 p1 or (hat ~ fi o-of f jks s haou ld d e d'ha In fu t lire yea rs.

'here Is a 'otential difficuity, howe: ,tr.llllll. 11 .,1 I , ' l'... i ,.- .l l 

As this proctsu cuntiunues, governnent%l JIi,4ll t+L 
, t.. '...E 1.. . . .. .. . - . 

l lk,1..1 4 1* / IJ~~~~~tl .lllI.. . .' . . 
. 

Ii 4 1 1wwail caWetuapl,¢lly-uIbro).,. 
.. .. . 

-

/use utOr ihefilee 
. 

-.- - l l 

, the gap becooiei laige

cuuugh and the unituzua 
 Pliullis Puliuy V011i,.110, 0h6 aU0ci;0r III P'mulehini could Jeave
the government w.4h insufficient amounts of wheat to distribute to farflung, deficit areas.
In quch a case, if the pvivate sector has demonstrated increased ability to manage the wheat
trade, it could be in the government's interest to tender for privaie sector delivery of
specified quantities of wheat in the farflung areas themselves, leaving the transportation 
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12 
prollem to the private cOntraCtor. Alternately, hO government could tender for tIhe wlet 

In surplus areas, 
using the existing meh'od of transportation.
In no case should farmers be forced against 
 their will to sell at (he procurementPrice, nor should district borders be closed to trade at harvest time,. 
wants an efficient, private marketing System to develop, it nust P';kc Ccear 

f the governmlent 
statement and abide by then,. The Procurement price shoa Policy

kdprovide A flOOr, and should 
not be used to penalize farmers Who could fetch a higher price elsewhere Similary,,nimtin8 offtakes wo specified amounts defeats the purpose of the stated policy and causes 

Private agenis to be suspicious of and hedge agail~q changes inpolicy, current governmentThis idea is developed further in the next section of the roport.
In sum, 
 the evidence to date supports the assumptbi 1 ls and conclusionsseasonal storae analysis in the research report. 
of the
 

procurement Future increases in the gap between
and tblease prices will provide additional incentives for Private a8ents to play alarger role in Storing and marketing wheat. 

v: WIPORT DUFFER STOCKS 

The Jnport buffer analysis becomes Increasingly Importantdimini.hint ro e in the markper as the governmen plays aThiq 1. 1hp vuti; !hblPrice" in bad year3. 
3 ; nV,.ry g W,,pThie I;.Dn theworst-case scenario for the goveirnment under preseunt Policy could

develon a follows: The harvestl is 
 oot, but aonarentlv adequate
. a! hult to nrovide enouehst until the next market year. W rvd n S!neks tohMcstThe government is a bh nervous
however, 
 so inSructs the food departments io limit Offlakes 1o 

about the Size of stocks,
 

sPer;ifed amounis each week.

Millers and others quickly discover that they c0rn)t buy government wheat on Wednesdaysand Thursdays, and 1thMediately enter the who13ale

governmcnt oUpplJe market to build up stocks in casedry uP and prlces increase. hey also Ily to buy evenM0nS more on Sunday,ho4i1YI whoi. lh frud dejInVLII aru be~i.i. Gov'r*,a~;it rbpul v mho increas 
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demand is fo restrain sales even more, while the wholesale market reacts with an abruptinerease in price. As Information nbout this spreads, all market Participants, includingconsumers, begin to anticipato future pri-e Increases, thus increasing their present demnndfor stocks. The result is n food Panic and the genuie possibility of a governen stockout, 
bu'he way to avoid such behavior, as Indonesia has shown, Is not to hold more stocksbut always to sell whatever is denmanded at the issue price, This May seem Counterintuitive,how can the government avoid a stockotit by selling more? 
 the point is, 
 If supplies aresufficient fc the next 4 mont s of consumption and in P okisan whythe~re is no reason 

they Should ever be Insufficient for thit length of time the only way that a Stockout can 
occur is if the general public anticipates a major price increa.,;e and thus desires to hold 
more private stocks. By contilually selling all that is demanded, the 8Overnmcnt keeps thelid on the present price and implicilly al;sures consumners and tradars that the wholesale pricewill IuM i0u .1*l-*f.11Uily U tvu (huMiwu ,h.c.p1u OJj GICauNIv, lhdl.d, buv0i11,.jri Lulia,,,laon quantities sold CaUSeS exl)ectations of increasing prices, thereby increasing demand for 

wheat today. 
In order to be able 
 to sell all that Is denanded, the governMeIIt 
 must have enough onhand even in 
a bad year to cover demnnd until Imports nrrive. 
 The analysis contained inthe reSehrcJ, report was dep;ndent on the two qtvestionable OsiumPtions mentioned above:
that one-month's siock on 
May I is sufficient to keep the syslein functionling smoothly at 

monthly per capita demands, These will be considered in turn.
There is no additional evidnce to speak of concerning the first assumption. In mydiscussion with the Joint Secretary/Food concerning this issue, however, he arguedvigorously that this level of stock was 
 ton low, 
 it may have been sufficient in the 1970'swhen amounts sold were ClOsely tied to rationed aunounls find thu:s known ahead ol' time, butunder the present system demands can fluctuate, A decrease in the stock would cause soeisavings from storage costs but would also increase expetditures for lasl-minute cross-
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haulase, 14'Vho net savings, according to the JS, could be small or nonexistent, He wouldPrefer a stock of at least I million tons fit the end of April; my method would lead to aminimum stock of about 250,000 toN or that date. 
Clearly, the JS does not Personally bear fhe cost of' Carrying a higher stock, butwould biar personally the Penalty if individual depots

charge. 
*an oil, of wheat while he is in
Wo would thus expect his preference for stock levels to be 
 on
point about an 

the high side. Hisincrease in cross-haulage is certainly vflld, however. It would be interestingto study the issue to try to discover at what I,,,oint the decreases In storage costs from holdinga lower stock are equal to the increases in cross-haulage charges necessary to avoid
StOCkouts. 
 This issue clearly cannot be resolved here.

The second assumption 
 that past nic'nthly per capita ol'ltakes would be reasonably
good predictors of future per capita offtakes 


Consider Tables 4thad 5 together with Figure 2. 

has proven to be far from correct. 
From Augusrt through April the overageper capita offtake in the Pot-rationing period is gleater than the maximum per capitaofftake in the rationing period. 
 Furthermore, the Post-rationing 
average for May and June
is actually less than the ration-period Average. 
 Thus, both the size and the seasonality of
 

uOfit,*Ole h43 changed. 
As noted above, 
 both of these results were predicted by the seasonal storage model,
huit I did not hnvn nnniiah cnnfidence in the exact .ea.monal flattern from the model to basethe import butter stocks analysis on them. Clearly, however, the import buffer stockcalculations need to be modified on the basis of the latest evidence. 

This 4s not sraightIorwa rd, however.and 1988/89 Recall that per capita offtakes for 1987/88were far above past levels and declined sharply in 1989/90.
per capita oftakes in those first two years were 

The high levels of 
the result to a large extent of the small gapbetween the procurement and release prices In those years. If the government continues tohave gaps of 18 Percent or greater in the future, it is highly unlikely that offtake Per capita 
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Table 4s otftek. per C pt by MWLh, Hay 1216 to August 1000 
HIGY 
 Jun 
 Jul 
 Aux 
 Sep 
 Oct 
 N 


tiaa 
 A Toal
10/77 
 2.3 (kilograms par tar'JLV
2,40 
 2.25 ....... . .....
2,0
1477/79 2.14 
 2,27
2.09 2.U2,0 4
1070170 2.953 3.7
2.40 4,52.73 2.00 310 .722.51 3. ,
107a1o/ 2.94 3.05 2.71 3.03 

4.01 33 3.87 3.51
2.70 2.51 2.0' 3.40 57's2.49 t.561060/62 2.38 2.61 3.51 3.eo2.85 3.332.70 2.4 37.62.5a 2,C8
2.67 . 119831/98.80 2.23 2.37 3.34 3.!t2.3. .
2."* 31.1
2.46 2 4s
1.87 3 2
1.71 3.16
1. 3.24
2. 3,14
3.28 33.23.8s 
 4.29lu83 4.21 4.76 
 3,98
2.61 37.31.83 1.51 1.07 
 1.00 
 2.38 
 2.80 
 3.45 

19s /830 

4.10 4,3a 6.5S 3.02 3,$1,5 2.20 2l2.s/el 2.49 2,49 2.673.01 2.032.3q 3.252.49 3.6019671* 2,40 2,!0 3.69 3.652.65 3.51a,7 2.70 35,73.02 3,102,O 3.49
2.71 3.44
3.10 4.273,72 3.64
4.38 38.75.58 0.421080/goo 406 5.43 ..10
1.83 3.02 3 11 1 , '.30 50.41.55 5 .2.38 5. 583.32 38 d.42 5.43 6.1 u. 3
4.1,3.. .5.01i ,.l . 5.01 ,S90 2 ,01 2.28 

, 70 .1
Ayoraes, .0
Ration 
 2.09 
 2.20
Minimmm, Xe toll 
2.33 2.30 2.39 2.3
3.01 1.01 2.91 3.6
1.03 
 3,73 3.02
1.to 3.81
Haxlmu, ZZ7 Z.44 4.07
Rotion Z. ce 3.65.3.11 38.33.01 3.18
2.09 .4
2.94 3.4 
 3.
Average, Poet-Ration 3.05 2'e4 3.03
2,17 3.24
2-i8 7.E8
2,60 4.80
3.07 4.85
3 4,76
4.42 6.00
4.9 39.
5.20 
 4.01
5.10 .42 4.17 40.
 

Table 5: 
OfftLak 
 1ea. PrOCurem.1L Per Capita -morth Parioda (besit.,h 
1 ,Is the Jidic,,od month) 

I 76 p1 -IV .4 1 - . . b /. 4g
1071/76 U.oJ 1 . du 1..U 
 1.. ,-12.70 - . 8 08 "6.74.95 2 "10,311078/79 0.12 11.37 13.46
-1.68 14.425.03 15,1911.11 14,353600/$1 11.50 12.08 5.51 - 0.20-1,20 12.05 "1, 8-6,53 13.6s5,41 1 .o0 13,4510801e4 8.89 0,10.65 120..a 12,s9) 0,83 "21.53-14,00 , 12, i
-7.00 2.40
6,59 5.91 10,13 ".3* -21.011,28 
 12.14 
 12.-
 10.9414162/3 -13.30 -31.50'36 18 -35.031 10 3 -1;.57.
- .83 3.84 4.30
13,1526.31 -16.I8 2 .61 0. 6 11.141 , 6 13.78
1065/*4 1 034 1 . 01 15.80 17.077.021 16126.12 1,11,44 3.20 0 -a ,l3 -24.078 14.22.28 15.048.16 .2220.43 32.6S 14.85 431 -25,77 -31.871 5.040.23903/45
2051/85 31 -11.71 -14,1-3,.1 a oft n .. 4. .' 

1966/87 .40 6,34 10.42 11.35 ~ w ~ -3-15*A ,a~
12.48 .-37.1 13.48
-8.28 14.320.15 .I.719.86 -18.8011.04 -34,25la,00 "89,01
12,76 
 14.28-3224,s a,l
-. 2 -10.00loe/$$ 10.46 -23.3, 13.83 -20.6, 16,643I,13 20.10 

l9

8.39 18,10 a 1 3,sa/Q1 30,s5 20.20 2,332 10, -u.00 -12.33"2.17 22.,8. -2.69
0,57 26412.00 10.45
15,47 17,00 -24,72 -2,319.04 19.26 . 16.20 -13.20 25,5k 2p.39
 

Aver,!,, Asucme 
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 -5,21 
 394 
 9,40 10,97 12.03 
 13.81 15,04
Hnim., Ration 13,90
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Figure 2 

Ofttake Per Capita of Wheat in Pakistan

Under Rationing and Post-Rationing
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Would 
ever reach such extremely high levels again. 

the Calculations, we are left with only one 'Jutyear of dla. if we exclude those two years fromAn excePtionally 


prudent calculation of import buffer stock would 

daia from 1987/8g and 
1983/89. use the OfflakeIn this case,

Onl January I 
about 19.5 kilogrannz

to ensure that stocks do not go 
Per capita are required 

kilo~gram to zero by April 30.Per capita are rcq.Jired if"on 
An additional 2.0

.'nionth'
Assu 1 

ofrfMIc i3 1ol 38 (hut be a-aiablenet offtakes onfor Au~ust Ap1 il .through December
P°St-rationin are at their average level for the8 Period yields j, P inimum export (rigger of 39.5 kilogramsAugust J, or about 4.5 mlIll,, per capita on 

exported if stocks 
tons with present Ppulation; that i9,
are 
 no wheat should bebelow this level oil AUguqt 1, eve" though expected net offrake for 

the rest of the Year Is less than tills amount, to provide for possible increases if) demand atYear's end. 
This Is certainly higher than what would 

pnertn be reqtuired Under apri -e diffrential, system with all 18Calci'jn in the re-eCrchexport trigger rcpoit suigCston August ilt tlhei in r
 
certainly too low given 

1991 should be about 3.4 million teon.q 
 This is almost 

System. 
the marked changie in the seasolal pallern of offtakes under the new 

The actual minimum expos! trigger for August ',
4,5 million tons, 1991 
 should be between 3.4 and
but dnly several years of addhzional data will be sufficient to n .pro4inimore Precisely. 1 ln 

Vi CONCLuSIoNS 

The totl Impact of these changes on government
the lower limit of tiho rante. 
required storage capacity is to raise
 

are 
The amounts presented in the res;earc~h report updAted to 

for required capacity ranging from 3.8 to 5.9 million tons, 1991
with le lower and upperlimits corresPonding 

to a searonal price gap o1that the government 
15 and 4 percent, re pectiveL,will not decrease Assuniingthe seasonal price 81p buck below i5 percent, the 
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mMU.,mum cavaulty required for procurement in a high-production year is now only about 
3.8 million tons. Since the minimum export trigger could be as high as 4.5 million tons, this 
trigger rather than the high procurement year becomes the necessary storage capacity for 

wheat. 

The dlfferenco of opinion tIetween myself and the Joint Secretary/Food regarding 
the neesuary levels of stocks on May 
 I in the end has surprisingly little impact 
on total 
storage requirements. If the country was holding about I million rather than 300,000 tons 
on May i, the required capacity in a high-production year would be about 700,000 tons
 
higher than 3.8 million tons. 
or about 4.5 million tons. Since thiq jist equals the minimum 
export t- avc.,,,;a ,u h-.1imao 
i,the jequirvd storage capacity. 

The highest estimate of future storage requirements comes from increasing the 4.5 
million tons minimum export trigger at the rate of povulation growth (assuming that the gap
between procuremoert and release prices remains at 15% or greater). In this case, by the
 
year 2000 the required capacity is 5.9 million tons. 
 My suspicion 4 that the minimum"
 
export trigger will decrease, in the future, and that Pakistan 
 will never again see the
 
exceptionally high levels of offlake per capita 
 that occurred in 1987/88 
 and 1988/89. If this 
Is the case, the minimum export trigger could fall below 5.0 nillion tons, Particularly if the
 
government contintie. 
 to incr,wAs the gal betw,.e n th2 pro.renlent and rclcasc prlce.s.

Nevertheless, it is prudent in the short run 
to act as if ieleases of this magnitude are
 
possible in 
an extreme year, and to plan accordingly. 

Storage capacity at present is about 4 million 
 tons under cover and 900,000 tons on

raised platforms. 
 This is adequate for 1991 under present policy, although the large amount 
on raised platforms may be problematical. With the monsoon beginning In July, it masy be 
necessary to rent private capacity during July and August to ensure that all wheat ctn be 
moved Indoors during those months, I do not have the expertise to judge whether or not 
such an arrangcmcni isnecesiary to et-;ahiuia the quality of the wheat. 
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The proposed Asian Development Bank projeCt to expand cnclosed storage capacity / ' 
by 400,000 tons by 1995 would raise total enclosed capacity to 4,4 million tons. This may 

even if the gap between procurement and 
be an economical investment for the government 

Clearly this anlysis shows that government should
release prices continues to expand. 

tons a few months of each market year
expect to continue storing more than 4 rni!mon 

whether it is best for the government toCalculatingfrequently for the rest of this century. 

stores or to rent private capacity when necessary is beyond the
build and operate Its own 


scope of this study. The viability of a rental arrangement would depend on cost,
 

availability, and quality of t~he private capacity.
 

no
Note that this report agrees with the conclusion of the research report that 

additional capacity should be built to hold interapimntl supply stabiliznlion stocks. Optimal 

in the earlier report. But seasonal
levels of such stocks are considered to be zero here as 

and import buffer stocks will he larger Ihan 4 million rtn iwiny i;me5 in thel 1990's, and 

will have to be stored in government-owned or rented facilitie.q.
 

In sum, the data that have become available since the writing of IFPRI Research
 

Report 77 do not change the conclusions. of the inteinnnual or seasonal storage chapters.
 

indeed, the seasonal analysis hns been confirmed strongly by price, procurement, and
 

offtake data from 1987 to 1990. The calculation of import buffer stocks and minimum 

export triggers, on the other hand, must be adjusted because of the marked change in the 

uihii !9 07/'6 aid 1966/69. iaihough tile 
a=a~,uUdl paVtiuzal altd kuvill ivv1i UiUik1 


high level of offtales In those yeats Is unlikely to occur in the future if the government
 

maintains or enlarges the present differential between procurement and release prices, it is 

prudent to keep the minimum export trigger at 4.5 million tons on August I. This could 

rise as high as 5.9 million tons by the year 2000, but I expect that future offtakes will show 

that 5.0 million tons or less will be sufficient once the market adjusts to the larger seasonal 

price gap. 
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