Appendix 1--Country list, per capita nutritional requirement, share of grain and root crops in diet

Per capita Share of Share of Per capita Share of Share of

Country nutritional grain in root crops Country nutritional grain in root crops
requirement * diet in diet requirement * diet in diet

Kg. grain eq Percent Percent Kg. grain eq Percent Percent
Asia East Africa
Afghanistan 194 78.4 15 Burundi 120 212 27.9
Bangladesh 207 82.6 14 Eritrea 194 77.2 4.1
India 169 63.1 18 Ethiopia 176 70.8 5.0
Indonesia 181 63.5 6.2 Kenya 145 51.3 7.9
Nepal 195 76.3 3.0 Rwanda 109 17.8 27.6
Pakistan 138 58.3 0.8 Somalia 109 45.4 0.9
Philippines 149 53.2 3.7 Sudan 141 57.2 0.6
Sri Lanka 154 57.9 21 Tanzania 165 45.5 23.8
Vietham 192 719 6.9 Uganda 115 18.7 254
Latin America
Bolivia 142 42.2 8.3 Southern Africa
Colombia 86 32.3 1.8 Angola 155 32.2 314
Dominican Rep. 81 294 3.1 Lesotho 202 77.1 34
Ecuador 84 33.1 34 Madagascar 187 55.4 21.0
El Salvador 132 56.6 14 Malawi 181 70.2 3.9
Guatemala 134 60.2 0.4 Mozambique 193 39.2 37.2
Haiti 128 41.0 11.7 Swaziland 130 49.6 13
Honduras 112 49.0 0.3 Zambia 206 68.3 10.3
Jamaica 99 30.9 9.9 Zimbabwe 179 64.6 1.9
Nicaragua 121 49.6 1.6
Peru 127 41.4 7.6 West Africa
Former Soviet Union Benin 188 38.2 34.4
Armenia 151 58.4 7.0 Burkina Faso 198 76.1 0.8
Azerbaijan 157 63.9 4.1 Cape Verde 133 51.1 2.2
Georgia 152 63.5 2.0 Chad 172 53.9 121
Kyrgyzstan 127 50.3 4.6 Cote d'lvoire 172 37.1 28.8
Tajikistan 154 64.3 24 Gambia 133 50.8 0.9

Ghana 187 29.9 42.9
North Africa Guinea 149 46.0 125
Algeria 175 59.1 2.2 Guinea-Bissau 163 59.5 6.6
Egypt 175 66.5 18 Liberia 163 37.6 28.9
Morocco 186 55.1 21 Mali 185 72.1 0.5
Tunisia 147 50.8 15 Mauritania 144 55.9 0.5
Niger 230 715 3.7

Central Africa Nigeria 172 42.4 254
Cameroon 135 37.0 18.2 Senegal 162 58.0 11
Central Afr. Rep. 138 19.6 36.6 Sierra Leone 153 53.6 6.5
Congo (fka Zaire) 174 15.9 56.3 Togo 195 48.5 26.9

* Based on FAO's minimum caloric requirement and total share of grains and root crops in the diet.
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APPENDIX 2—FOOD SECURITY MODEL: DEFINITION AND METHODOLOGY

The food secuty assessment model used in trepart
was deeloped athe USDA-ERS for use in pojecting
food availability and accessand the éod gap (previously
called bod needs) in 66 Wo-income counies though
2007.The eference to 6od indudes gains and oot crops.
These tw food commodity gpups accountdr as nuch as
80 pecent of all caloles consumed in the stydountres.
Root cops ae geneally not traded while the lulk of all
food impots of these counrs,commecial or food aid is
in the form of grains.

Food secuty of a county is evaluged based on theag
between pojected domesticobd availability (produced
domesticaly and impoted commetially) and a consump
tion requirrment Although food aid is gpected to beail-
able duiing the pojection peiod, it is not induded in the
projection of bod availability. 1t should be noted thavhile
projection esults will ppvide a baselinedr the bod secur
ty situdion of the counies,they dgpend on assumptions

and specitations of the model. Since the model is based on

histoiical dda, it implicitly assumes thiahe histoical trend
in key variables will contirue in the futue.

Food gps ae piojected using te consumption dteria:

1) Stetus quo taget, where the objectie is to maintain\aerage
per caita consumption of theecent pasiThe most ecent 3-
year aerage (1994-96) is useaf the per gaita consumption
target in oder to eliminge shot-term fluctuaions.

2) Nutrition-based taget, where the objectie is to main
tain the mininum daily caloiic intake standads recom
mended b the UN's Food andAgriculture Oganizdion
(FAQO). The caloic requirements (based on total shaof
grains and oot ciops) used in this assessmerd Hrose
necessarto sustain li€ with mininum food-gtheling
activities. They are compaable to the actiity level for a
refugee—the do not allev for play, work, or ary actiity
other than dod gatheling.

The stéus quo measerembodies &safety-net”criterion by
providing food consumption shélity at recenty achieved
levels. The rutrition-based taget assists in compaons of
relaive well-being Compaing the two consumption mea
sures either ér counties or egions povides an indiceor of
the need deending on Wether the objeates ae to abieve
consumption stzlity and/or to meet autritional standad.
Large rutrition-based need<ldive to staus quo needspr
example mean aditional food nust be povided if
improved rutrition levels ae the main objecte. In cases
whetre rutrition-based equiements & belav staus quo
consumption need$pod availability could dedine without
risking rutritional adequag on average. Both methods,
however, fail to adlress inequalities obbd distibution
within a county.
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Structural frame work for pr ojecting
food availability in the a ggregate and
by income gr oup

Projection of Food Availability —The sinulation frame
work used br projecting aygregate food availability is based
on patial equilibium recusive models of 66 leer income
counties.The county models a& syntheticmeaning tha
the paametes thad are used a either coss county estk
mates or ae estiméed by other studies. E&ccounty model
includes tvo commodity goups,grains and oot ciops.The
production side of the model isviied into yield and &a
responseCrop aea is a function of 1gar la retum (real
price times yield)while yield responds to input use
Commecial impotts ae assumed to be a function of domes
tic production,world commodity pice, and breign
exchange availability. Foreign exchange availability is a key
deteminant of commarial food impots and is the sum of
the \alue of eport eanings and netléw of credit. Foreign
exchange availability is assumed to be equal toréign
exchang use meaning thaforeign exchang reseve is
assumed constant ding the pojection peiod. Counties ae
assumed to be joe talers in the intenaional maket,
meaning thaworld prices ae exogenous in the model.
However, producer pices ae linked to the intarational
maiket via commaegial food impots.

Food aailability is defined as the sum ofrgins and oot
crop availability. For eath commodity goup €), food avail-
ability (FA) is defned as domestic supp(DS) minus non
food use NIF). n is county index and t is time inde

FA=DSeneNFent 1)
Nonfood use is the sum of seed uS®)( feed useKD),
exports EX), and other useQU).

NF.,7SD.,itFD it EX it OU oyt (2)

cnt cnt cnt cnt

Domestic suppyl of a commodity goup is the sum of
domestic poduction PR) plus commaezial impotts (Cl) and
changes in stoks (CSTK).

DS,,7PR:tCl it CSTK, ¢ 3

cnt cnt

Production is gnenlly detemined ly the aea and yield
response functions:

PR:nt:Acht*YLcnt (4)
YLon= ALBents FRynes CUgnes Tend) ®)
RPYCnt:YLCnt*DPCnt (6)
RNP%m:NYLCm*N DPCnt @)

AR;nt:f(AR:nt-l' RPcht-l’ RNPYCnt-l’ cht) (8)

where ARis area,YLis yield, LB is rural labor, FR s fettil -
izer use CU is capital use T is the indicéor of tedinolagy
changg, DP is real domestic mducer pice, RPYis yield

times eal pice, NDP is real domestic mducer substitute
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price, NYLis yield of substitute commoditiRNPYis yield
of substitute commaodity times substitutécprandZ is
exogenous policies.

The commaerial impott demand function is defed as:
Clcnt:f(WPF%;t' NWPF%t’ FEXnt’ PF%nt' Mnt) (9)

where WPRis real world food pice, NWPRiIs real world sub
stitute pice, FEXis real foreign exchange availability, PRis
domestic poduction,andM is impott restiction policies.

The eal domestic pducer pice is deihed as:

DP_ =f(DP

cnt

DS

cnt?’

cnt-1’ NDS(:nt ’GDnt’ EXRﬂ) (10)
where NDSis suppy of substitute commodityD is real
income andEXRis real exchange rate.

Projections of bod availability (consumption) by income
group—Inadequ#e economic access is the most intaot
cause of bronic undenutrition among deeloping counties
and is elaed to the leel of income Estimdes of bod gaps
at the aygregate or ndional level fails to tale into account
the distibution of food consumption among tifent
income goups. La& of consumption disiioution dda for
the counties is the ky factor peventing estimtion of food
consumption § income goup.An atempt was made toilf
this information gap by using an indiect method of mject
ing calofe consumption Y different income pups based
on income distbution daal. It should be noted thahis
approad ignotes the consumption substitution offdiént
food goups ly income tass (the plan is to impve this
aspect of the model in the fug)rThe pocedue uses the
concet of the income/consumptiorletionship and alle
cates the total mjected amount ofvailable food among
different income tpups in eale county (income ditibu-
tions ae assumed constant thg the piojection peiod).

Assuming a ddiming consumption and incomeletionship
(semi lagy functional brm):

C=a+blny (11)
C=Cy/P (12)
P=P +.... +P (13)
Y =Y/P (14)
i=1to5

where C andY are knavn average per cpita food consump
tion (caloie consmption) and per piga income (all quin
tiles), C, is total bod consumptior® is the total poputa
tion, i is income quintilea is the intecept, b is the con
sumption income @pensity andb/Cis consumption
income elasticity (point estin@elasticity is calcutad for
individual county). To estim&e per caita consumptionyp
income goup,the paameter ob was estimeed based on

1The method is similar to the method usgd3nlomo Reutlingr and
Marcelo Selavsky in “Malnutrition and Poverty”, World Bank,1978.
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cross county (66 lowv-income counies) dda for per caita
caloiie consumption and incom€&he paametera is estt
mated for eat county based on the kmmn déa for average
per cita calore consumption and per miéa income

Historical Data

Historical suppy and use da for 1980-96 6r most \ari-
ables ae from a USIA database Data for grain pioduction
in 1997 br most counies ae based on a USDdatabase as
of October 1997. ¢od aid déa ae from the UN$ Food and
Agriculture Oanizdion (FAO), and fnancial déa ae from
the Intendional Monetay Fund andNorld Bank. Histoical
nonfood-use dia, including seegdwaste processing useind
other useare estiméed from the RO Food Balanceseies.
The base gar déa used dr projections ae the aerage for
1994-96 except export eanings tha are 1993-95.

Endayenous wairiables:
Production,area,yield, commecial impot, and
domestic poducer pice.

Exogenous \ariables:
Populaion—daa ae UN populéon projections.
World prices—daa ae USDA/baseline pojections.
Stoks—assumed constant ding the pojection peiod.
Seed use—jpjections ag based on ar pbjections
using constant base seeé&tio.
Industiial use—projections ae based onxgrapolation
of histoiical trends.
Food &ports—projections ag either based on the
populdion growth rate or etrapolaion of histoical
trends.
Inputs—Fettilizer and cpital projections ag, in
geneal, an etrapolation of historcal growth.
Agricultural labor—projections ag based on UN
populdion prjections,accounting ér urbanizéion
growth.
Net breign cedit—net eal fow of foreign cedit is
assumed constant diong the pojection peiod.
Value of &ports—projections a¢ based olvorld
Bank Global Economic Ryspects and the Deloping
Countiies, various issues)iIMF (World Economic
Outlook various issues)or an atrapolaion of
histoiical growth.
Expott defator or terms of tade—World Bank
(Commodity Makets—Pojection of Infation Indices
for Developed Counies).
Income—projected based oworld Bank eport
(Global Economic Ryspects and the Deloping
Countiies, various issues) onrapolaion of histoical
growth.
Income distibution—World Bank daa. Income distbu-
tions ae assumed constant thg the pojection peiod
(Shahla Shaouri).
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Appendix 3--Country indicators
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Grain production Root Macroeconomic indicators
Region Population  Population Growth Coefficient production Projected Per capita Per capita GDP Export Months of Debt
and 1997 growth 1981-96 of variation growth growth in GNP GNP growth earnings  import coverage service
country rate 1981-95 1981-96 supply 1995 growth 1995 growth in reserves ratio
1995 1995 1995 1995
000 e Percent------ us.s Percent----- Number Percent
North Africa
Algeria 29,830 2.2 -1.3 43.9 5.6 2.4 1,600 12 4.4 - 5.0 38.7
Egypt 64,792 19 5.0 5.3 24 16 790 0.5 24 -0.8 11.8 14.6
Morocco 30,391 21 3.9 51.1 5.0 19 1,110 -8.7 -6.9 19.7 3.6 32.1
Tunisia 9,183 18 2.8 63.2 5.1 25 1,820 15 2.4 175 2.1 17.0
Central Africa
Cameroon 14,678 2.9 0.5 8.0 16 2.0 650 -0.4 4.2 24.8 0.1 20.1
Central African Rep. 3,342 21 18 16.7 -1.4 1.2 340 -0.5 4.1 24.7 9.0 6.8
Congo (fka Zaire) 47,440 2.0 35 8.3 24 2.0 120 -5.9 - 45 - -
West Africa
Benin 5,902 34 4.4 10.6 5.4 1.9 370 6.4 - - 3.2 8.4
Burkina Faso 10,891 25 6.6 13.7 -5.9 1.7 230 15 45 26.9 7.1 111
Cape Verde 462 3.0 11.8 89.1 -0.9 1.9 960 24 -- -- -- --
Chad 7,166 2.7 3.8 18.8 1.2 1.9 180 2.3 55 - 4.2 5.9
Cote d'lvoire 15,150 2.6 3.9 7.4 24 21 660 17.8 6.6 38.0 15 23.1
Gambia 1,248 3.6 3.8 16.9 0.0 1.8 320 -3.6 3.2 -50.0 53 14.0
Ghana 18,101 2.3 3.2 22.2 6.7 4.3 390 1.7 4.4 - 4.3 23.1
Guinea 7,495 11 35 9.8 1.2 1.8 550 1.9 4.6 13.0 25.3
Guinea-Bissau 1,179 24 9.3 16.1 2.6 1.7 250 21 1.7 -28.1 25 66.9
Liberia 2,257 7.0 -6.0 40.7 9.2 2.7 - - - - - -
Mali 9,945 3.0 6.5 13.9 -0.1 21 250 3.2 6.4 - 4.0 12.6
Mauritania 2,411 3.2 12.9 47.1 -0.6 1.7 460 2.2 4.6 - 1.7 215
Niger 9,389 3.0 2.2 16.0 17 2.0 220 1.0 3.2 - 2.6 19.8
Nigeria 107,129 31 0.2 18.2 10.3 24 260 1.3 2.3 24.4 15 12.3
Senegal 9,404 3.4 2.2 20.1 3.3 17 600 7.9 10.3 - 19 18.7
Sierra Leone 5,004 4.4 -2.6 11.3 4.6 1.0 180 -2.8 -9.2 -63.5 2.7 60.3
Togo 4,736 3.6 4.8 16.1 0.2 16 310 7.5 8.2 29.0 3.6 25.7
East Africa
Burundi 6,053 18 -1.1 19.6 19 2.8 160 -5.9 -3.8 -1.9 8.7 27.7
Eritrea 4,142 5.9 1.0 - 1.3 2.0 - - - - - -
Ethiopia 58,733 2.7 2.0 11.0 13 4.0 100 2.7 4.9 13.7 7.0 13.6
Kenya 28,803 2.2 11 14.8 2.3 2.0 280 4.2 4.4 16.7 1.2 25.7
Rwanda 7,738 12.9 -2.5 14.6 -1.6 3.2 180 19.7 23.0 36.4 4.7 -
Somalia 9,940 3.1 -1.8 37.1 0.5 1.2 - - -- - - -
Sudan 32,041 3.1 2.9 39.0 -5.0 16 - - - 6.0 - -
Tanzania 29,461 14 14 12.6 0.3 2.0 120 1.0 4.0 23.1 15 17.4
Uganda 20,605 2.2 2.6 6.0 13 25 240 8.1 11.2 8.7 3.8 21.3
See note at end of table. Continued--
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Appendix 3--Country indicators--continued

Grain production Root Macroeconomic indicators
Region Population  Population Growth Coefficient production Projected Per capita Per capita GDP Export Months of Debt
and 1997 growth 1981-96 of variation growth growth in GNP GNP growth earnings  import coverage service
country rate 1981-95 1981-96 supply 1995 growth 1995 growth in reserves ratio
1995 1995 1995 1995
1000 e Percent------ us.¢ - Percent----- Number Percent
Southern Africa
Angola 10,624 2.7 -1.9 19.3 45 2.2 410 13.0 6.3 16.9 - 12.5
Lesotho 2,008 1.9 1.2 30.2 9.2 1.6 770 7.4 10.0 - 5.4 6.0
Madagascar 14,062 29 14 31 2.1 1.8 230 -1.3 1.8 -10.3 11 9.2
Malawi 9,609 1.7 3.0 21.7 0.2 24 170 11.3 135 - 15 25.9
Mozambique 18,356 2.7 14 247 0.4 2.7 80 -0.9 4.3 12.7 - 35.3
Swaziland 1,032 33 25 30.8 0.0 24 1,070 0.1
Zambia 9,350 21 2.0 31.7 4.6 2.2 400 -5.5 -3.1 - - 174.4
Zimbabwe 11,423 14 11 374 5.4 1.7 540 -2.9 -1.8 - - 25.6
Asia
Afghanistan 23,738 4.7 -3.6 7.9 -0.5 1.9 - - - - - -
Bangladesh 125,340 1.9 2.2 4.0 0.3 1.8 240 2.7 44 19.2 4.2 13.3
India 967,613 1.6 29 5.2 29 21 340 44 6.1 22.7 5.2 27.9
Indonesia 209,774 15 2.0 3.3 1.7 1.2 980 5.7 8.1 134 3.0 30.9
Nepal 22,641 25 3.2 8.3 7.2 1.8 200 1.0 3.3 -4.4 4.9 7.8
Pakistan 132,185 2.3 2.2 4.8 6.0 2.0 460 2.1 44 8.4 2.1 35.3
Philippines 76,104 2.2 25 45 0.4 1.7 1,050 31 4.8 31.6 2.6 16.0
Sri Lanka 18,762 11 0.9 9.1 -4.6 13 700 3.6 5.4 18.3 4.2 7.3
Vietnam 75,124 1.6 0.9 5.0 -1.9 15 240 - 9.5 395 0.0 5.2
Latin America
Bolivia 7,295 1.8 31 15.2 0.6 17 800 14 3.7 6.7 6.7 28.9
Colombia 37,418 1.6 -3.5 6.2 0.0 2.0 1,910 15 5.3 16.3 5.0 252
Dominican Republic 8,228 1.7 0.1 9.7 25 1.9 1,460 3.0 25 20.9 0.7 7.8
Ecuador 11,691 2.0 0.7 0.0 1.8 1,390 -1.0 2.3 12.7 34 26.7
El Salvador 5,935 1.8 2.7 104 9.0 15 1,610 4.8 6.9 18.2 3.2 8.9
Guatemala 11,558 25 2.0 4.3 17 2.2 1,340 35 3.0 417 2.4 10.6
Haiti 6,851 1.8 -1.8 8.3 0.4 13 250 2.2 45 34.1 1.6 452
Honduras 5,751 2.6 31 12.0 4.3 1.9 600 0.9 3.9 259 15 31.0
Jamaica 2,616 0.8 -6.4 60.2 3.2 2.1 1,510 -0.5 0.5 18.6 2.0 17.9
Nicaragua 4,386 2.7 1.7 16.1 4.2 1.8 380 17.7 4.2 47.7 1.2 38.7
Peru 24,950 1.7 2.0 13.9 0.8 1.2 2,310 6.2 7.2 224 8.6 15.3
Former Soviet Union
Armenia 3,466 0.1 2.0 53.6 0.8 1.9 730 30.8 6.9 255 - 29
Azerbaijan 7,736 0.8 2.0 52.7 0.8 2.7 480 -13.6 -13.0 -10.3 - -
Georgia 5,175 -0.9 2.0 52.6 0.8 1.7 440 -5.5 -5.0 -8.9 - -
Kyrgystan 4,540 0.2 2.0 51.8 0.8 1.2 700 -7.1 -6.3 20.3 - 4.8
Tajikistan 6,014 1.7 2.0 51.2 0.8 1.3 340 -15.9 -12.5 34.0 - -

-- = data unavailable or not applicable due to inconsistent data set.
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