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This i s  the F ina l  Report on the A.I.D. Food Technology f o r  Develop- 
ment Pro jec t  as ca r r i ed  ou t  by the Fcod ,Technology Branch o f  USDA's 
O f f i c e  o f  In te rna t iona l  Cooperation and Development. The repor t  
su.mnarizes the major a c t i v i t i e s  o f  the Food Technology Branch 
dur ing the per iod 1969-1989, a1 1 o f  which were funded and managed 
by the A. I .D. Off ice o f  N u t r i t i o n  as a component of t h a t  O f f i c e ' s  
program t o  he1 p a1 l e v i a t e  malnut r i  t l o n  i n  developing countr ies. 

The Report consists of ( 1  3 an in t roductory  sect ion explain ing the 
h i s t o r y ,  scope, and methods of operation of the A.I.D. Food Tech- 
nology f o r  Development pro jec t ,  ( 2 )  a ser ies  a f  sections o u t l i n i n g  
the purpose, procedures, and accompl i shments o f  the major com- 
ponents of  the pro jec t ,  and ( 3 )  a b r i e f  comnentary o f f e r i n g  
thoughts and suggestions about f u tu re  A. I .D .-supported, n u t r i t i o n -  
re1 ated food techno1 ogy a c t i v i t i e s  . Attached t o  the F ina l  Report 
are  f i v e  reports descr ib ing subac t i v i t i es  ca r r i ed  ou t  under USDA 
management by USDA coop~ ra to r s  supported 14 th  funds provided 
through the Food Techno1 ogy fo r  Development Project .  These i n c l  ude 
F ina l  Reports from Colorado State Univers i ty ,  Texas A&M Univers i ty ,  
Iowa State Univers i ty ,  Harvard Univers i ty  , and V i rg i n i a  Polytechnic 
I n s t i t u t e  and State Univers i ty  (VPI). 

Copies o f  the F ina l  Report and a l l  attachm'ent,; have been macre 
ava i l  able t o  t i le USDA National Agr i cu l tu ra l  L ibrary,  Be1 t s v i  11 e, 
Maryland, and t o  the A. I .D. Reference L ib ra ry  (Development I n f o r -  
mation Div is ion,  Bureau f o r  Program and POT i c y  Coordination), 
Rosslyn, V i rg in ia .  F~oth organizations in tend t o  r e t a i n  the repor t  
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FINAL REPORT 
FOOD TECHNOLOGY FOR DEVELOPMENT PROJECT, 1969-1989 

1. RACKGROUND 

For  over twenty years, the Food Technology Branch (FTB) o f  the Of f i ce  o f  I n t e r -  

nat iona l  Cooperation and Devel opnent (O ICD ) provided technical  assistance t o  

developing countr ies as a pa r t  of the program of the O f f i ce  o f  N u t r i t i o n  o f  the 

U .S. Agency f o r  In ternat iona l  Development (A.1 .D. 1. The funct ions o f  FTB were t o  

( 1 )  provide technical  assistance t o  A.I.D. and A.I.D.'s c l i e n t s  t o  he lp  u t i l i z e  

food technology i n  n u t r i  t ion-or iented projects,  and ( 2 )  develop new technologies 

f o r  use i n  A . 1  .D. supported programs. FTB's a c t i v i t i e s  were funded by A.1 .D. 

through Par t i c ipa t ing  Agency Service Agreements (PASAs) and Resource Support 

Service Agreement ( RSSAs) , A. I .D. mechanisms used f o r  procuring services from 

other  governmental agencies. Expcndi tures by FTB t o t a l  1 ed $12.4 m i  11 ion.  

As a r e s u l t  o f  FTB a c t i v i t i e s ,  the concepts of food f o r t i f i c a t i o n  and use o f  

n u t r i t i o n a l  l y  designed food suppl ements were promulgated and a number o f  spe- 

c i a l  , inexpensive food products were introduced i n  developing countr ies and used 

by many m i l l  ions o f  low-income persons. I n  addi t ion,  FTB has served e f f e c t i v e l y  

as a major advisor t o  the A. I .D.  O f f i ce  of N u t r i t i o n  and other  A.I.D. personnel 

on a broad range o f  top ics  i n  the f i e l d s  o f  agribusiness, food science and tech- 

nology, food rnarweting, and re l a ted  subjects. 

1.1 THE ROLES OF A. I .D . ANb USDA/OICD/FTB - 

Congress has determined t h a t  the U.S. Government w i l l  provide assistance t o  

f r i e n d l y  fore ign countr ies t o  he1 p accelerate soc ia l  and economic development. 

A.1 .D. serves as the lead agency f o r  assistance and development assistance funds 

are provided t o  A . 1  .D. through the Foreign Assistance Act. A.1 .D. uses the 

funds f o r  many purposes inc lud ing the procurerdent of services from various 

pub l ic  and p r i va te  sources t o  ca r ry  ou t  i t s  mission. 



The Foreign Assistance Act  empowers A.1 .D. t o  procure the  serv ices and f a c i l i -  

t i e s  o f  o the r  Government agencies w i t h  spec ia l  c a p a b i l i t i e s  i n  a g r i c u l t u r e  and 

c e r t a i n  o the r  f i e l d s  t o  provide techn ica l  support f o r  A.I.D. and t o  g i vc  tech- 

n i c a l  assis tance t o  A. I .D. c l i e n t s  i n  developing count r ies .  .4.I .D. procedures 

spec i f y  t h a t  t h e  serv ices  should be provided through P a r t i c i p a t i n g  Agency 

Serv ice Agreements (PASAS) f o r  shor t - term assistance on s p e c i f i c  problems, and 

Rssource Support Serv ice Agreements (RSSAs) f o r  long-range assistance of a 

general nature. Government procurement regu la t i ons  permi t  A. I .D. t o  u t i l  i z e  t h e  

personnel and f a c i l i t i e s  of o the r  government agencies r a t h e r  than those o f  t h e  

p r i v a t e  sec tor  f o r  techn ica l  assis tance when the  o ther  agency i s  p a r t i c u l a r l y  o r  

uniquely s u i t a b l e  t o  do so. A.1 .D .  r u l e s  provide t h a t  p a r t i c i p a t i n g  government 

agencies can "subcontract"  a p a r t  o f  t he  serv ices r a t h e r  than provide ti-.:..: 

d i r e c t l y  i f  the  agencies make a rea l  c o n t r i b u t i o n  i n  i d e n t i f y i n g  and managing 

the  "subcontractors".  

RSSA and PASA arrangements are d i f f e r e n t  than con t rac ts  o r  agreements w i t h  i n d i -  

v idual  s,  companies and non-governmental organizat ions i n  t h a t  they provide the  

bas is  f o r  a pa r tne rsh ip  between s i s t e r  governmental u n i t s  w i t h  common goals and 

ob jec t ives .  USG employees serv ing  A. I .D. through RSSAs and PASAs can be 1 ocated 

i n  A . 1  .D. space and perform many o f  t he  func t i ons  o f  A.I.D. employees although 

they are n o t  permi t ted  t o  s ign  o f f i c i a l  documents on beha l f  o f  A.1 .D.,  prepare 

A.I.D. budgets, o r  represent  A.1 .D. a t  o f f i c i a l  funct ions.  As USG employees 

working through PASAs and RSSAs, they a re  i n  a p o s i t i o n  t o  b r i n g  n o t  on ly  spe- 

c i a l  techn ica l  exper t i se  t o  A.I.D. programs, b u t  t o  g i v e  a perspect ive t o  issues 

w i thou t  the  vested i n t e r e s t s  sometimes found i n  p r i v a t e  companies and NGOs. 



I n  1968, the  A.T.D. Of f ice o f  N u t r i t i o n  (AID/S&T/N) entered i n t o  a PASA w i t h  

USOA f o r  USDA t o  provide ongoing assistance t o  A.I.D. i n  support o f  t h e  A.I.D. 

n u t r i t i o n  program. Subsequently i n  1974, the  PASA was converted t o  a RSSA and 

remained t h a t  way through 1989. As a p a r t  of A.I.D.'s procurement procedures, 

i t  c e r t i f i e d  t h a t  " the  resources of USDA are un ique ly  s u i t a b l e  f o r  the  techn ica l  

assis tance t o  be provided and are n o t  compet i t i ve  w i t h  p r i v a t e  ec ts rpr ise . "  The 

RSSA continued w i  t n  minor adjustments i n  scope b u t  w i thou t  i n t e r r u p t i o n  f rom i t s  

i n c e p t i o n  u n t i l  i t s  te rminat ion  on September 30, 1989, a per iod  o f  2 1 y e a r s .  

1.2 SCOPE OF FTB ACTIVITIES 

I n i r i a l l y  USDA's program focused on a c t i v i t i e s  t o  improve the p r o t e i n  i n t a k e  

o f  persons i n  developing coun t r i es  and inc luded p r o j e c t s  t o  promote food f o r -  

t i  f i c a t i o n  w i  t h  p r o t e i n  anci amino acids,  t o  s t imu la te  product ion and consumption 

of low-cost p r o t e i n  foods, and t o  support a g r i c u l t u r a l  and commercial a c t i v i t i e s  

t h a t  could lead t o  increased suppl ies o f  p ro te in .  Subsequently, as k.1 .D.'s 

p r i o r i t i e s  changed, the  program was modi f ied  t o  perni i t  USDA t o  provide a range 

of techn ica l  assis tance serv ices  under the heading Food and N u t r i t i o n  Technical 

Services. During t i le  pe r iod  1985-1989, the  program was i d e n t i f i e d  as the  A.1 .D. 

Food Technologj f o r  Development p r o j e c t .  Under the  terrns of t he  RSSA, USDA 

undertook research, advised A. I .D. , and p rov i  aed techn ica l  assistance t o  A. I .D. 

c l i e n t s  on: 

- Food f o r t i f i c a t i o n  w i t h  amino acids, p ro te ins  and micronut r ien ts ,  

g i v i n g  p a r t i c u l a r  emphasis t o  v i tamin  A du r ing  the  pe r iod  1986-89. 

- Product ion arid d i s t r i b u t i o n  o f  food supplenlents f o r  c h i l d r e n  through 

both pub1 i c  feeding programs and commercial sales, 



- The development o f  new nu t r i t i on - re l a ted  food products and processes 

f o r  use i n  developing countr ies, 

- New approaches t o  c h i l d  surv iva l ,  and 

- St imula t ing governments and organizations t o  incorporate n u t r i -  

t i o n a l  a c t i v i t i e s  i n  nat iona l  programs. 

The t e x t  o f  t h i s  repor t  summarizes a l l  of the major a c t i v i t i e s  ca r r i ed  ou t  by 

USDA i n  support o f  the A.I.D. O f f i ce  o f  N u t r i t i o n  dur ing the per iod 1968-1989. 

De ta i l s  o f  the major a c t i v i t i e s  are provided i n  Attachments which include the 

f i n a l  repor ts  covering the p r i  nc i  p l  e subagreements. 

1.3 ORGANIZATION AND PERSONNEL 

RSSA a c t i v i t i e s  were i n i t i a l  l y  lodged i n  the N u t r i t i o n  and Agribusiness Group 

(NAG), a D i v i s i on  o f  USDA's Foreign Economic Development Service (FEDS). NAG was 

funded e n t i  r e l y  by A. I .D. and \vas devoted excl u s i v e l j  t o  work on in te rna t iona l  

n u t r i t i o n  a c t i v i t i e s  on behal f  o f  A.1 .D. I n  1972, FEDS was merged w i t h  USDA's 

Economic Research Service (ERS) where FEDS became the Foreign Development D i v i -  

s ion (FDD). Subsequently, i n  1974, NAG was t ransfer red t o  the National Economic 

Analysis D i v i s i on  (NEAD) o f  ERS. 

I n  1977, various elements o f  the USDA fo re ign  development program were merged t o  

become the Office of In te rna t iona l  Cooperation and Development (OICD) and NAG 

became a p a r t  of OICD.  I n  1984, dur ing an O I C D  review o f  the funct ions o f  NAG 

and i t s  staf f ,  i t  was determined t h a t  the u n i t  consisted l a rge l y  of food tech- 

no log is ts  deal ing substant ively w i t h  food technology, and the name o f  the u n i t  

was changed t o  the Food Technology Branch (FTB). On September 30, 1989, a t  the 

t ime o f  terminat ion o f  the RSSA, the u n i t  was i d e n t i f i e d  as: 



The Food Technol ogy Branch 

Technical Assistance D i v i s i on  
= r .  

O f f  i c e  o f  In te rna t iona l  Cooperation and Development 

U .S. Department o f  Agr icul  t u r e  

The s t a f f  o f  FTB has rma ined  r e l a t i v e l y  constant dur ing i t s  2 1  year  l i f e  a t  3-4 

professionals w i t h  a support s t a f f  o f  1-2 secretar ies.  The i nd i v i dua l s  making 

up the technical  s t a f f  inc luded the fo l lowing:  

NAME 

Aaron A1 tschu l  Ll 

Daniel Rosenfield 

Charles Puttkammer 
e,. 

Byron Berntson 

Robert Wei 1 

Paul Crawley 

Edward A1 t 

Fred B ~ r r s t t  

A1 f red Lachmann 

TITLE 

D i  r ec to r  

Deputy D i  reckor 

S t a f f  O f  ;icer 

S t a f f  Economist 

N u t r i t i o n  Programr~ier 

Director/Branch Chief 

Marketing Special i s t  

Food Tecl~nol ogi s t  

Food Technol ogi  s t  

Because t3e purpose o f  the RSSA was t o  provide technical  assistance and advisory 

services t o  A.1 .D. and A.1 .D. c l i e n t s ,  the RSSA s t a f f  was selected t o  provide 

knowledge, s k i l l s  and a b i l i t i e s  which permitted i t  t o  deal e f f e c t i v e l y  w i t h  the 

issues which were considered t o  be o f  highest p r i o r i t y  t o  A.1 .D. a t  the time. 

I n i t i a l l y ,  the s t a f f  focused p r ima r i l y  on top ics  i n  the f i e l d s  o f  chemistry, 

economics and food technology. As the p r i o r i t i e s  o f  A. I .D. and the  RSSA 

sh i f ted ,  the make-up o f  the s t a f f  changed and u l t i m a t e l y  the s t a f f  was or iented 

t o  focus almost exc lus ive ly  on food science and technology. 

- 11 Al tschu l  served as Special Ass is tant  t o  the Secretary o f  Ag r i cu l t u re  as wel l  
as D i rec to r  o f  the N u t r i t i o n  and Agribusiness Group. 

. .. 



FTB (NAG) throughout i t s  h i s t o r y  was located phys ica l l y  i n  USDA o f f i ces  and 
-. 

repor ted admin is t ra t i ve ly  t o  USDA. The u n i t  reported substant ively -- . t o  A.I.D. 

through a Pro jec t  Manager located w i t h i n  the A.I.D. O f f i c e  o f  N u t r i t i o n .  The 

A.I.D. Pro jec t  Manager was Mar t in  Ftrman dur ing the per iod 1968-1972, I r w i n  

Hornstein dur ing 1972-1982, and Nicolaas Luykx dur ing 1982-89. 

1.4 SUBAGREERENTS 

The funct ions o f  the FTB sometimes ca l l ed  f o r  spec ia l ized know-how t h a t  was not  

ava i lab le  among i t s  own s t a f f .  I n  ce r t a i n  cases, i t  was i n  A.I.D.'s i n t e r e s t  

f o r  USDA t o  r e c r u i t  shor t -  o r  long-term personnel t o  augment the FTB s t a f f .  I n  

add i t i on ,  i t  was sometimes necessary t o  undertake 1 aboratory and/or p i 1  o t  p l an t  

a c t i v i t i e s  t o  prepare and analyze food mater ia ls,  evaluate products and pro- 
* .  

cesses, o r  t o  experimental ly study issues re l a ted  t o  the purpose of the  RSSA. 

To deal w i t h  these s i tua t ions ,  FTB entered i n t o  subagreements (cont racts  and 

agreements) t o  obta in  the required personnel and f a c i l i t i e s  on behalf o f  A. I .D. 

using USDA's procurement procedures. When doing so, FTB i d e n t i f i e d  the  source 

o f  personnel and f a c i  1 i t i e s  and FTB provided management, 1 eadershi p, and coor- 

d ina t ion  f o r  the subagreements. 

As a ru le ,  FTB's f i r s t  choice f o r  subagreements was o ther  USDA agencies. During 

the l i f e  of the RSSA, FTB obtained supporting personnel and f a c i l i t i e s  on a 

number o f  occasions from USDA's Agr i cu l tu ra l  Research Service (ARS), Economic 

Research Service (ERS), and Food and N u t r i t i o n  Service (FNS). Because the . . 

mission o f  FTB was c lose ly  r e l a ted  t o  the a c t i v i t i e s  o f  ARS, a number o f  FTB's 

subagreements were w i t h  ARS. These included special  work on the development o f  

Wbey-Soy-Drink-Mix by the Eastern Regional Research center, soybean u t i  1 i z a t i o n  

by the Northern Regional Research Center and research on r i c e  bran s t a b i l i z a t i o n  

and recovery o f  ed ib le  r i c e  bran o i l  by the Western Regional Research Center. 



ARS made a p a r t i c u l a r l y  he lp fu l  i n p u t  i n t o  the  FTB program when i t  assigned Dr. 

David F e l l  ers,  a research food techno log i s t  w i t h  ARS' s Western Regional Research 

Center, t o  work as a member o f  the  FTB u n i t  i n  Washington du r ing  1985-1989. 

Costs o f  t h e  serv ices  prov ided by o the r  USDA agencies were p a i d  f o r  by A.1 .D. 

through the  RSSA v i a  Interagency Agreements adminis tered by  FTB . 

FTB a l s o  drew on the  spec ia l  e x p e r t i s e  of o t h e r  governmental Departments 

i n c l  uding the  Department of  Defense, Na t i ck  Labora tor ies  (acceptab i l  i t y  t e s t s  o f  

food supplements I and the  Food and Drug Admin i s t ra t i on  ( food f o r t i f i c a t i o n ) .  

Costs of these serv ices were a l s o  pa id  f o r  by A.I.D. through the RSSA. 

When personnel w i  t h  the requ i  red  know1 edge and s k i  11 s and 1 aboratory o r  p i  1 o t -  

p l a n t  f a c i  1 i t i e s  were no t  avai 1 ab le  through e i t h e r  FTB o r  o the r  governmental 

agencies, FTB procured them through con t rac ts  and agreements w i t h  u n i v e r s i t i e s ,  

commerci a1 organi  z ~ t i o n s ,  and i n d i v i d u a l  consul tants.  

Fo r  the most p a r t ,  support ing se rv i ces  were obta ined through cooperat ive 

agreements w i t h  l a n d  g ran t  u n i v e r s i t i e s  which have been a p a r t  o f  USDA's t r a d i -  

t i o n a l  network o f  cooperator i n s t i t u t i o n s .  Support f o r  the  u n i v e r s i t i e s '  a c t i -  

v i  t i e s  was genera l l y  prov ided through the  mechanism o f  Cooperat ive Agreements 

which were funded p a r t i a l l y  w i t h  A.I.D. funds prov ided through the  RSSA and par-  

t i a l  l y  by  t h e  u n i v e r s i t i e s  ttiemsel ves as the  u n i v e r s i t i e s '  c o n t r i b u t i o n  t o  a 

p r o j e c t  of mutual i n t e r e s t .  Genera l l y  cooperat ive agreements were es tab l i shed  

as ongoing a c t i v i t i e s  i n  which the  cooperator  u n i v e r s i t y  prov ided t x h n i c a l  

2 /  P 
- - rocuremellt of serv ices  and commodities was c a r r i e d  o u t  us ing  the  usual 

government procurement procedures p rac t i ced  by USDA f o r  contrac ti ng and 
purchasing. However i n  many cases, USDA arranged f o r  serv ices  and purchases 
t t ~ r o u g h  the  mechanism o f  coopera t ivs  agreements i n  which USDA supported t h e  
a c t i v i t i e s  o f  a cooperat ing i n s t i t u t i o n ,  such as a u n i v e r s i t y ,  us ing  A. I .D. 
funds. The essent ia l  c h a r a c t e r i s t i c s  o f  these aqreements were t h a t  the  
coopera t i  ny i n s t i t u t i o n  had spec ia l  capabi 1 i t i e s - i n  the sub jec t  area, wished 
t o  undertake the a c t i v i t y  i f  supported by USDA, and was prepared t o  work w i t h  
USUA on a regu la r ,  cooperat ive bas i s  t o  a s s i s t  A.I.D. and A.I.D.'s c l i e n t s .  



assis tance i n  a p a r t i c u l a r  sub jec t  area. The major cooperators were Colorado 

S t a t e  U n i v e r s i t y  ( fooa processing),  Texas ALM (comnercial food market ing),  Iowa 

S t a t e  U n i v e r s i t y  (food f o r t i f i c a t i o n  w i  ti) v i t am in  A), and Harvard/Massachusetts 

I n s t i t u t e  of Technology (home and v i  1 l age  prepared weaning foods).  Dur ing  ce r -  

t a i n  per iods  o f  t h e i r  agreements, Colorado S ta te  U n i v e r s i t y  and Harvard/MIT 

mainta ined p r o j e c t  coord ina tors  l o c a t e d  w i t h  FTB i n  Washington. These i nc luded  

Ray Hoehle (CSU, 1973-5), David Wilson (CSU, 1975-9), I r w i n  Hornste in (CSU, 

1982-41, and Robert Morgan (HarvardIMIT, 1981-4). 

1 
FT8 a l s o  prov ided techn ica l  ass is tance t o  A. I .D. tnrough support t o  p r i v a t e  

vo lun ta ry  orgar i izat ions (PVOs) such as CARE and Helen K e l l e r  I n t e r n a t i o n a l  (HKI) 
- 

and, on one occasion, w i t h  1 p r i v a t e  company, Foremost Food Co. f o r  a market ing 

study ori weaning foods i n  Centra l  America. 

A 1 i s t i n g  of FTB 's  con t rac ts  and agreements funded by A.1 .D. and administered by 

FTB i s  g iven i n  Appendix i. 

1.5 FUNDING 

Funding from A. I .D. ' s  O f f i c e  o f  N u t r i t i o n  t o  USDA f o r  FTB serv ices  dur ing  the  

p e r i o d  1968-1989 t o t a l e d  $12,387,920. The average annual r a t e  of expenditures 

by the  RSSA was $590,000. 

As shown i n  Table 1 be lo^, funding f o r  FTB f o r  serv ices dur ing  the  pe r iod  

1968-1973 was $648,425 o r  approximately $130,000 per  year .  Expenditures du r ing  

t h i s  phase were l a r g e l y  f o r  s a l a r i e s  and t r a v e l  of  FTB's d i r e c t  h i r e  USDA 

employees. A f t e r  1973, FTB expanded the  use of cooperators and con t rac to rs  and 

t h e  fund ing  l e v e l  was increased considerably.  During the  pe r iod  1974-1983, r 

fundi ny to ta lec i  $3,272,495 o r  about $830,000 per  year .  Subsequently, when 



A. I .D. f e l t  t h e  pressures o f  funding c o n s t r a i n t s  r e s u l t i n g  from Congressional 

a c t i v i t i e s  t o  reduce government spending , funding was reduced and dur ing  the 

p e r i o d  1983-1989, funding t o t a l l e d  $3,467,000 o r  about $580,000 per  year. A 

complete t a b u l a t i o n  o f  PASAIRSSA funding f o r  FTB i s  g iven i n  Appendix 2. 

Table 1. RSSA Funding f o r  FTB, FY1969-1989 

RSSAIPASA Designat ion 

PASA TA(AJ 11-69 
and Mendments 1-10 

Per iod (FYI 
. . 

Amount 

RSSA 1-74 o r  STB-083-AG-2072 1974-1983 8,272,495 
and Amendments 1-24 

RSSA STB-0831 -R-AG-4207 
and Amendments i - 9  

To ta l  RSSAI PASA 1969-1989 $12,387,920 

FTB received 1 i m i  t e d  funds from A. I .D. sources o the r  than the  O f f i c e  o f  

N u t r i t i o n  f o r  tec l in ica l  assistance. General l y  funds were provided through 

PASAs t o  accomplish s p e c i f i c  tasks f o r  USAID Missions overseas. The l d r g e s t  

PASA, i n  t he  amount o f  $194,663, was f o r  techn ica l  ass is tance t o  

USAIDIGeorgetown t o  modify a weaning food f a c t o r y  t o  preprocess corn  and 

soybeans f o r  use as i ng red ien ts .  Other PASAs funded a c t i v i t i e s  f o r  USAID 

Miss ion support  i n  Egypt, Peru, and Sudan, and d i r e c t  funding support  was a l s o  

obta ined f rom USAIDs i n  c e r t a i n  o the r  coun t r i es .  However the  t o t a l  amount o f  

Miss ion  fund ing  t o t a l  l e d  l e s s  than $500,000. 

1.6 EVALUATIONS 

The performance and accompl i shments o f  t h e  RSSA were monitored by the  A. I .D. 

O f f  i c e  of N u t r i t i o n  and management reviews and/or eva lua t ions  c a r r i e d  o u t  

p e r i o d i c a l  l y  by the  O f f i c e  o f  N u t r i t i o n .  General ly  formal eval ua t i ons  were 

c a r r i e d  o u t  every 3-5 years w i t h  p a r t i c i p a t i o n  o f  a l l  t he  A. I .D.  Bureaus which 

made use o f  RSSA serv ices.  



A formal eva luat ion  of the  RSSA was i n  progress a t  the  t ime o f  p repara t ion  o f  

t h i s  r e p o r t  b u t  the  f i n d i n g s  were n o t  y e t  ava i l ab le .  The l a s t  formal eva luat ion  

f o r  which r e s u l t s  a re  a v a i l a b l e  was c a r r i e d  o u t  i n  May 1985 and covered the  

p e r i o d  Jan. 1982 through May 1985. A  copy of t h e  1985 Eva luat ion  i s  inc luded as 

Appendix 3. 

The A.1 .D.  eva luat ions  c o n s i s t e n t l y  noted t h a t  FTB had provided va luab le  ser-  

v ices ,  had been responsive t o  t h e  needs o f  A.1 . D . ,  and should be cont inued and 

i t s  a c t i v i t i e s  expanded i f  funds were ava i l ab le .  

1.7 TERt4INATION 

Dur ing FY 1989, t h e  A. I .D .  O f f i c e  o f  d u t r i t i o n  decided t o  d iscont inue the  a c t i -  

v i  t i e s  o f  t l ie  RSSA and n o t i f i e a  USDA t h a t  A . 1  . D .  funding support f o r  FTB and a l l  

i t s  cooperators would cease e f f e c t i v e  September 33, 1989. 

While A . I . D .  d i d  n o t  provide USDA w i t h  an explanat ion f o r  i t s  dec i s ion  t o  t e r -  

mina,te the  RSSA, the  a c t i o n  arose a f t e r  a  change i n  leadersh ip  i n  the  Of f ice  of 

N u t r i t i o n  and as ii p a r t  o f  a  process i n  which t l i e  O f f i c e  reexamined i t s  objec- 

t i v e s ,  programs, and organ iza t iona l  s t r u c t u r e  and made major adjustments. It 

a l s o  occurred du r ing  a  pe r iod  when A . I . D .  was renewing i t s  e f f o r t s  t o  i nvo lve  the  

p r i v a t e  sector  i n  f o r e i g n  assistance a c t i v i t i e s  by t r a n s f e r r i n g  support f o r  

a c t i v i t i e s  from o the r  government agencies l i k e  USDA t o  the  p r i v a t e  sector .  

Although i t  i s  n o t  c l e a r  a t  t h i s  stage what r o l e  "food and n u t r i t i o n  techn ica l  

serv ices"  type a c t i v i t i e s  as provided by FTB might  p lay  i n  the fu ture  program of 

t h e  O f f i c e  o f  N u t r i t i o n ,  t h i s  r e p o r t  w i l l  o f f e r  comnents and suggestions which 

might  be he1 p f u l  t o  the O f f i c e  or t o  o the r  A. I .D. u n i t s  o r  t o  o ther  USG agencies 



t h a t  n ight  replace A.I.3. i f  any of these decide a t  some future date t o  include 

such a c t i v i t i e s  i n  t h e i r  programs e i  t i ler through a qua1 i f i e d  government agency, 

such as USDA, or  through the pr ivate  sector. 



2. SUBSTAt4TIVE ACTIVITIES 
= 

The f o l l  owing sec t ions  out1 i ne the  purpose, procedures, and acconpl i shments o f  

FTB's major  a c t i v i t i e s  and prov ide  suggest ions f o r  A.I.D. fo l low-up a c t i v i t i e s .  

2.1. FOOD FORTIFICATION 

2.1.1 INTRODUCTION 

Food f o r t i f i c a t i o n  can be def ined as t h e  a d d i t i o n  o f  suppl enientary n u t r i e n t s  t o  

foods i n  o r d e r  t o  improve the  n u t r i t i o n a l  q u a l i t y  and d e l i v e r  supplementary 

n u t r i e n t s .  F o r t i f i c a t i o n  has been p r a c t i c e d  i n  t h e  developed wor ld  f o r  most o f  

t h i s  century  and the  generai p u b l i c  has become w e l l  acquainted w i t h  the  concept 

through consumption o f  i o d i z e d  s a l t ,  enr iched wheat f l o u r ,  v i  tamin-mineral f o r -  

t i f i e d  b reak fas t  cereals ,  and a number o f  o the r  f o r t i f i e d  foods. While f o r -  

t i f i c a t i o n  has been p r a c t i c e d  t o  a l i m i t e d  e x t e n t  i n  l e s s  developed count r ies ,  

i t  has n o t  been used w ide ly  t o  cope w i t h  t h e  many ser ious,  n u t r i e n t  d e f i c i e n c i e s  

found among 1 ow-i ncome fami 1 i e s  except through food d i  s t r i  b u t i o n  programs 

suppl i e d  by developed coun t r i es .  

I n  June 1959, t h e  P ro te in  Advisory Group (PAG) o f  t h e  Un i ted  Nat ions proposed 

t h a t  non - fa t  d ry  m i l k  powder, d i s t r i b u t e d  overseas t o  t h e  needy should be fo r -  

t i f i e d  w i t h  v i t a m i n  A.  Beginning i n  t h e  1960s, m i l k  powder procured by USDA f o r  

d i s t r i b u t i o n  overseas through t h e  Food f o r  Peace program was f o r t i f i e d  w i t h  

v i t am in  A. L a t e r  o the r  Food f o r  Peace commodities, i n c l u d i n g  cerea l  products 

and blended food supplements, were f o r t i f i e d  w i t h  several  impor tan t  v i tamins  and 

m ine ra l s  known t o  be d e f i c i e n t  i n  t h e  d i e t s  o f  poor people i n  developing 

count r ies .  I n  t h e  l a t z  1960s and e a r l y  1970s, many o f  t h e  Food f o r  Peace com- 

mod i t i es  were a l s o  f o r t i f i e d  w i t h  p r o t e i n  from soybean f l o u r  and the  Food f o r  



Peace program became the veh ic le  f o r  the l a r g e s t  d i r e c t  n u t r i t i o n  i n t e r ven t i on  

program i n  the world. Today a l l  of the processed Food f o r  Peace commodities - 
donated by the U .S. f o r  d i s t r i b u t i o n  overseas are f o r t i f i e d  w i t h  vi tamins and 

mineral s  and many are f o r t i f i e d  w i t h  p ro te i  n  as we1 1  . 

I n  the l96Os, many o f  the wor ld '  s  lead ing i n te rna t i ona l  n u t r i t i o n i s t s  be1 ieved 

t h a t  the major n u t r i t i o n a l  probl  en1 fac ing  developing count r ies  was i n s u f f i c i e n t ,  

good-qua1 i t y  p ro te i n  i n  the d i e t s  o f  the poor. As a  r e s u l t ,  A . 1  .D.'s O f f i ce  o f  

N u t r i t i o n  focused major inpu ts  on programs t o  increase p ro te in  in take.  I n  doing 

so, A . 1  .D. supported a  se t  o f  a c t i v i t i e s  a t  FTB t o  promote consumption o f  low- 

cost ,  h igh-prote in  foods. 

Cer ta ih -o f  FTB's a c t i v i t i e s  d e a l t  w i t h  assistance t o  U.S. and overseas com- 

panies t o  develop and introduce new h i  gh-protein food products i n  LDCs (see 

Sections 2.2 and 2.7). Other a c t i v i t i e s  dea l t  w i t h  promoting consumption o f  

soybeans and o ther  1  egumes as 1  ow-cost p ro te in  sources (see Section 2.9) and 

w i t h  breeding g ra ins  w i t h  more o r  b e t t e r  pro te in ,  such as h igh- lys ine corn. But  

i n  the years immediately before and a f t e r  1970, FTB devoted much o f  i t s  at ten- 

t i o n  t o  exp lo ra t ion  and promotion o f  p ro te in  and amino a c i d  f o r t i f i c a t i o n  o f  

food . 

As a  d i r e c t  r e s u l t  o f  these a c t i v i t i e s ,  ch i e f l y  those of D r .  Aaron A1 tschul  , the 

D i rec to r  of USDA's A. I .D .-funded n u t r i t i o n  program a t  t h a t  t ime, p ro te in  f o r -  

t i f i c a t i o n  of food became recognized as p o t e n t i a l l y  one of the most important  

n u t r i t i o n  in te rven t ions  i n  developing countr ies.  A1 tschul  I s  work culminated i n  a 

s e t  o f  comprehensive food f o r t i f i c a t i o n  f i e l d  t r i a l s  i n  which wheat was f o r -  

t i f i e d  w i t h  amino acids i n  Tunisia, corn w i t h  soybean p ro te i n  and amino acids i n  . 

Guatemala, and r i c e  w i t h  amino acids i n  Thailand. The purpose f o r  and outcome 

of these t r i a l s  a re  ou t l i ned  below i n  Section 2.1.2. 



. I n  t h e  e a r l y  1970s, t h e  n u t r i t i c n  community r e v i s e d  i t s  p o s i t i o n  on the impor- 

tance o f  p r o t e i n .  Leading n u t r i t i o n i s t s  concluded t h a t  food energy should be 

accorded g rea te r  emphasis and a l s o  sought t o  focus more a t t e n t i o n  on v i t am in  and 

m ine ra l  d e f i c i e n c i e s ,  p a r t i c u l a r l y  d e f i c i e n c i e s  o f  i od ine ,  i r o n  and v i t a m i n  A. 

A.I.D.'s O f f i ce  of N u t r i t i o n  responded t o  t h i s  change i n  emphasis and gave 

h i g h e r  p r i o r i t y  t o  energy and m i c r o n u t r i e n t  d e f i c i e n c i e s  whi 1  e  r e t a i n i n g  

app rop r ia te  programatic emphasis on p ro te in ,  especi a1 l y  p r o t e i n  i n  the  d i e t s  o f  

i n f a n t s  and young c h i l d r e n .  An outcome o f  t h i s  was the  development o f  t he  

I n t e r n a t i o n a l  Vi tamin A  Consu l ta t i ve  Group (IVACG) and the  I n t e r n a t i o n a l  

N u t r i t i o n a l  Anemia Consu l ta t i ve  Group (INACG) , bo th  of which were founded and 

have .been implemented w i  t h  a c t i v e  O f f i c e  of N u t r i  ti on support.  Improved p r o t e i n  

i n  t h e  d i e t s  o f  young c h i l d r e n  was promoted through a c t i v i t i e s  t o  encourage pro- 

d u c t i o n  and d i s t r i b u t i o n  o f   lor^-cost food supplements and weaning foods through 

p u b l i c  feed ing  programs and commercial sales, and through support  f o r  home and 

v i  11 age prepared weaning foods and improved weaning p rac t i ces .  USDA1s r o l e  i n  

promoting food supplements and weaning foods i s  d iscussed be1 ow (see Sect ions 
. ,  

2.7, 2.8, and 2.13) and i t s  a c t i v i t i e s  t o  h e l p  cope w i t h  s p e c i f i c  m i c r o n u t r i e n t  .- 
L! 

d e f i c i e n c i e s  a re  i nc luded  i n  t h i s  Sect ion. 

2.1.2 CEREAL FORTIFICATION FIELD TRIALS 

PURPOSE 

Dur ing  the  1960s, a  number o f  t he  leaders o f  t h e  w o r l d  n u t r i t i o n  community were 

convinced t h a t  ce rea l  f o r t i f i c a t i o n  w i t h  amino ac ids  and supplementary p r o t e i n  

c o u l d  make a  major  c o n t r i b u t i o n  t o  a1 l e v i a t i n g  ma1 n u t r i  t i o n  i n  developing 

c o u n t r i e s .  Others d isagreed ma in ta in ing  t h a t  p r o t e i n  f o r t i f i c a t i o n  "should be 

r e j e c t e d  on n u t r i t i o n a l  and 1  o g i  s t i c  grounds". 



PROCEDURES AND ACCOMPLISHMENTS 

- .  

USDA's FTB took t h e  l ead  i n  t r y i n g  t o  reso lve  t h e  i ssue  by proposing a s e t  o f  

f i e l d  t r i a l s  i n  developing c o u n t r i e s  i n  which tne  most bas ic  food s tap les  (corn, 

wheat, and r i c e )  would be f o r t i f i e d  t o  strengthen t h e  p ro te in ,  t h e  f o r t i f i e d  

ce rea l  s d i s t r i b u t e d  among groups ta rge ted  f o r  n u t r i  t i o n a l  improvement, and the  

n u t r i t i o n a l  impact  o f  t he  f o r t i f i e d  cereal  s measured. 

With l eadersh ip  provided by FTB's Aaron A l t schu l  and Dan Rosenf ie ld,  f i e l d  t r i a l s  

were designed f o r  wheat f o r t i f i c a t i o n  i n  Tunis ia,  corn f o r t i f i c a t i o n  i n  

Guatemala, and r i c e  f o r t i f i c a t i o n  i n  Thai land. A. I .D . funded these t r i a l s .  The 

wheat and r i c e  t r i a l s  were implemented by Harvard School o f  Pub l i c  Health, and 

t h e  corn  t r i a l  by the  I n s t i t u t e  f o r  N u t r i t i o n  i n  Centra l  America and Panaaa 

(INCAP). FTB monitored t h e  t r i a l s  f o r  A.1 .D. Dur ing  September 12-17, 1976, a 

Workshop was h e l d  i n  Boulder, Colorado a t  which the  r e s u l t s  o f  these f i e l d  

t r i a l  s were repor ted  and discussed (1.1). 

The s c i e n t i s t s  who had undertaken the  f i e l d  t r i a l s  repo r ted  no impact of these 

i n t e r v e n t i o n s  on growth o f  c h i l d r e n  and, except f o r  a marginal reduct ion  i n  the  

mor ta l  i ty r a t e s  o f  c h i l d r e n  r e c e i v i n g  f o r t i f i e d  corri i n  Guatemala, no o the r  

s i g n i f i c a n t  b e n e f i c i a l  e f f e c t s  were observed. (Since Guatemal 

d e f i c i e n c y  o f  v i t a m i n  A, and s ince t h e  p r o t e i n  f o r t i f i e d  corn 

supplementary v i t am in  A, i t ' s  conceivable t h a t  t h e  reduc t ion  i 

r e s u l t i n g  f rom d i s t r i b u t i o n  o f  f o r t i f i e d  corn i s  a t t r i b u t a b l e  

f o r t i f i c a n t  (see Sect ion  2.1.3 below).) 

ans have a d i e t a r y  

a1 so conta ined 

n m o r t a l i t y  r a t e  

t o  t h e  v i t am in  A 

F o r  those who had counted on p r o t e i n  f o r t i f i c a t i o n  t o  be an important'weapon 

aga ins t  c h i 1  dhood ma1 n u t r i  t i o n  i n  developing count r ies ,  t h e  r e s u l t s  were 

s u r p r i s i n g  and d i sappo in t i ng  . F o r  the  growing numbers who had f e l  t t h a t  p r o t e i n  

had been overemphasized, the  r e s u l t s  were v i n d i c a t i n g .  However f o r  t he  m i l  1 i o n s  



o f  s tunted and wasted c h i l d r e n  i n  developing coun t r i es  who cou ld  have bene f i t ed  

i f  the  t r i a l s  had been successfu l ,  t he  r e s u l t s  were a  t e r r i b l e  setback. The 

opponents t o  p r o t e i n  f o r t i f i c a t i o n  had mainta ined t h a t  t he  s o l u t i o n  t o  ma1 n u t r i  - 
t i o n  was t o  p rov ide  more food, n o t  j u s t  more o r  b e t t e r  p r o t e i n  -- r e g r e t t a b l y  

these c r i t i c s  o f  t he  p r o t e i n  movement had no p r a c t i c a l  proposals by which t o  

implement t h e i r  so lu t<on  on a  broad sca le  and t h e  c h i l d r e n  o f  t he  wor ld  a r e  

s t i l l  awa i t i ng  an answer. 

2.1.3 BREEDING AND FORTIFICATION COFZMITTEE 

PURPOSE 

I n  1970, the O f f i c e  o f  r i u t r i t i o n  sponsored a  workshop t o  explore how the  tech- 

niques o f  p l a n t  breeding and food f o r t i f i c a t i o n  might  be app l i ed  t o  improve the  

p r o t e i n  qual i ty o f  ce rea l s  . Assistance i n  tne o rgan iza t i on  o f  t he  workshop was 

prov ided by FTB. One o f  the recommendations of the  workshop was t h a t  a  comnit- 

tee  on breeding and f o r t i f i c a t i o n  be es tab l ished.  The purpo.se o f  the  c x c i t t e e  

was t o  exp lore  how A.I .D. cou ld  encourage researcn and o the r  ac t i ons  t o  improve 

the  qual i t y  o f  ce rea l s  through both the breeding and f o r t i f i c a t i o n  routes.  

PROCEDURES AND ACCOMPLISHMENTS 

A committee was formed which was co-chai red by t h e  D i r e c t o r s  of t he  A.I.D. 

Of f i ces  o f  A g r i c u l t u r e  and N u t r i t i o n .  Membership inc luded i n d i v i d u a l s  f rom b o t h  

t h e  u n i v e r s i t y  research comun i  ty and priv.2t.e i ndus t r y .  A member of FTB acted 

as execut ive secre tary  t o  the  comnit tee. The comnit tee prov ided a forum f o r  

consul t a t i o n  and coo rd ina t i on  between the  two A.1 .D. o f f i c e s .  Fur ther ,  through 

p a r t i c i p a t i o n  o f  i t s  members, t he  committee prov ided expe r t  in fo rmat ion  on 

l a t e s t  developments i n  the  breediny and f o r t i f i c a t i o n  f i e l d s  as a  bas i s  f o r  

p lanning and coord ina t ion .  The committee c o n s t i t u t e d  an unusual example o: a  



mechanism fo r  consul t a t i o n  and coordinat ion between two A. I .D . o f f i c e s  engaged 

i n  complementary a c t i v i t y .  

The model represented by the breeding and f o r t i f i c a t i o n  comni t t e e  could be pro- 

f i t a b l y  fo l lowed i n  c ther  areas i n  which c lose coordinat ion i s  required, such as 

a c t i v i t i e s  i n  hea l th  and n u t r i t i o n  which might bear on the work o f  the O f f i ce  of 

Health as we1 1 as t h a t  o f  Nu t r i t i on .  

2.1.4 V I T A M I N  A FORTIFICATION 

PURPOSE 

For many years, v i tamin A d e f i c i e  m y  has been r e  cogni zed as a n u t r i t i o n a l  

problem i n  developing countr ies,  p a r t i c u l a r l y  i n  r i c e  eat ing areas such as 

Bangladesh, Ind ia ,  and Indonesia, bu t  a lso i n  a number o f  other countr ies on a l l  

the continents. The problem was i n i t i a l l y  associated spec i f i ca l l y  w i t h  adverse 

e f f e c t s  on the eyes. Vitamin A def ic iency was known t o  r e s u l t  i n  thousands of 

young ch i ld ren  becoming b l i n d  each year. A.1 . D . ' s  Of f i ce  o f  N u t r i t i o n  supported 

a number o f  p ro jec ts  t o  b e t t e r  def ine the scope o f  the problem, and t o  undertake 

in tervent ions t o  overcome the problem. I n  addi t ion,  i n  the mid-1970s, O f f i ce  of 

N u t r i t i o n  a c t i v i t i e s  l e d  t o  the establishment o f  the In ternat iona l  Vitamin A 

Consul tat ive Group (IVACG) , the leading in te rna t iona l  organizat ion t h a t  works t o  

develop and imp1 ement in tervent ions t o  overcome vi tamin A deficiency . 

The importance o f  v i tamin A as a f a c t o r  e f f ec t i ng  n u t r i t i o n a l  hea l th  took on new 

meaning i n  the ear l y  1980s when repor ts  from Indonesia suggested t h a t  even 

moderate v i tamin A def ic iency could cause higher m o r t a l i t y  and morb id i ty  i n  

youny ch i ld ren.  The r e s u l t s  o f  an A . 1  .D. sponsored study o f  the d i s t r i b u t i o n  o f  

per iod ic  massive doses o f  v i tamin A through v i tamin A capsules concluded t h a t  i n  

areas where v i tamin A def ic iency i s  a s i g n i f i c a n t  problem, l i k e  Indonesia, t h a t  



improved consumption of v i t am in  A alone, can l ead  t o  subs tan t i a l  reduc t i on  o f  

m o r b i d i t y  and morta l  i ty . Whi 1 e these conclus ions have n o t  been f u l l y  substan- 

t i a t e d  by o the r  comprehensive s tud ies ,  and some members o f  t he  n u t r i t i o n  com- 

munity a r e  skep t i ca l ,  A.1 .Dm acted q u i c k l y  t o  t ry t o  o b t a i n  f u r t h e r  i n fo rma t ion  

from a d d i t i o n a l  f i e l d  t e s t s  t h a t  cou ld  conf i rm o r  deny t h e  Indonesian studies,  

and simul taneously , A. I .D . 1 aunched a program t o  support v i t am in  A i n t e r v e n t i o n  

a c t i v i t i e s  i n  those p a r t s  o f  t h e  wor ld  where the  de f i c i ency  was known t o  be a 

problem. 

Dur ing the  e n t i r e  per iod  o f  A.I.D.'s i n t e r e s t  i n  v i t am in  A, FTB has supported 

the  A.I.D. program through p r o j e c t s  aimed a t  u t i l i z i n g  food f o r t i f i c a t i o n  as an 

i n t e r v e n t i o n .  FTB a c t i v i t i e s  i n t e n s i f i e d  i n  1985 when Congress earmarked spe- 

c i  a1 funds f o r  support o f  v i t am in  A i n t e r v e n t i o n s  i n  developing countt3ies. 

A.I.D. administered these funds and a l l o c a t e d  a t o t a l  o f  $850,000 dur ing  the  

pe r iod  i985-89 f o r  FTB t o  use t o  a s s i s t  p r i v a t e  vo lun ta ry  organ iza t ions  develop 

and imp1 ement v i t am in  A i n t e r v e n t i o n s  programs based on food f o r t i f i c a t i o n .  The 

major a c t i v i t i e s  o f  FTB r e l a t e d  t o  v i t am in  A f o r t i f i c a t i o n  a re  o u t l i n e d  below. 

I n  a d d i t i o n  t o  these a c t i v i t i e s ,  FTB made i n p u t s  LO a number o f  o the r  programs 

which i nvo l ved  v i t am in  A f o r t i f i c a t i o n  as an element o f  a broader i n t e r v e n t i o n  

(see Sect ion  2.7, Low-Cost Ex t rus ion  Cooker and Sect ion 2 .U ,  Chi1 d Su rv i va l  

Catch-Up Foods). 

PROCEDURES AND ACCOMPLISHMENTS 

The f o l l o w i n g  paragraphs out1 i n e  several  o f  t he  v i t am in  A f o r t i f i c a t i o n  p r o j e c t s  

i n  which FTB ass i s ted  A.I.D. c l i e n t s .  



Tea F o r t i  f i ca t ion .  Pakistan 

I n  the ear l y  1970s, as a r e s u l t  o f  special i n te res ts  i n  n u t r i t i o n  by 

USAID/Isl amabad, the COP undertook t o  expl ore a number o f  new n u t r i  ti on i n t e r -  

ventions. One po ten t ia l  i n te rven t ion  was the use o f  v i tamin A f o r t i f i e d  tea. 

The f o r t i f i c a t i o n  o f  tea w i t h  v i tamin A had been studied i n  I nd ia  through c o l l a -  

borat ion between the GO1 , USAID/Del h i ,  and Hoffmann-LaRoche, a major suppl ier  of 

synthet ic  v i tamin A. That study showed t h a t  tea could be f o r t i f i e d  by spraying 

an emulsion o f  v i tamin A on the surface o f  tea leaves during processing, and 

t h a t  tea brewed from f o r t i f i e d  leaves re ta ined i t s  potency even a f t e r  an hour of 

b o i l i n g .  The f l a v o r  o f  the tea brewed from f o r t i f i e d  leaves was no t  a l te red  i n  

any way. USAID wished t o  examine the appl i cab i  1 i t y  of t h i  s techno1 ogy t o  over- 

come vi tamin A def ic iency i n  Pakistan, which had been i d e n t i f i e d  as a problem 

e a r l i e r  through the GOP N u t r i t i o n  Survey o f  West Pakistan, 1965-6. 

U S A I D / I  s l  amabad requested technical  assi stance from FfB through the A. I .D. Office 

o f  N u t r i t i o n  t o  study tea f o r t i f i c a t i o n  i n  Pakistan. FTB concluded t h a t  tea 

f o r t i f i c a t i o n  appeared t o  be techn ica l l y  feas ib le ,  and t h a t  i f  tea f o r t i f i c a t i o n  

were implemented i t  could have a s i g n i f i c a n t  impact on n u t r i t i o n a l  h'ealth. FTB 

noted t ha t  the ch ie f  problem w i th  tea f o r t i f i c a t i o n  was absencz o f  support among 

the major tea blending companies (L ip ton and Brooke Bond). FTB recommended t h a t  

the USAID support adaptation o f  the Ind ian technology and proceed w i t h  develop- 

ment o f  a p ro jec t  (1.2). The USAID accepted FTB's recommendations and the 

O f f  i c e  o f  N u t r i t i o n  provided funding t o  adapt tea f o r t i f i c a t i o n  technoiogy t o  

Pakistan's requirements and he1 p the USAID develop a p ro jec t  paper. 



I n  1973, FTB adapted the  I n d i a n  technology t o  Pakis tan by developing procedures 

t o  spray a v i t am in  A emulsion on imported tea  du r ing  the  tea  b lend ing  operat ions 

p rac t i ced  by commercial tea  blenders. The process was i d e n t i f i e d  by In te rna -  

t i o n a l  Venture Research, Chaska, Minnesota, through a USDA c o n t r a c t  and t rans -  

f e r r e d  t o  Pakistan by p r o v i d i n g  a p i l o t - s c a l e  f o r t i f i c a t i o n  system (1.3). 

A f t e r  demonstration o f  t he  technology i n  Pakistan, FTB ass i s ted  the  USAID d r a f t  

a P r o j e c t  Paper t o  implement tea  f o r t i f i c a t i o n  as a na t i ona l  program. 

Although t h e  GOP and tea  b lenders became i n t e r e s t e d  i n  t h e  p ro jec t ,  the  USAILJ 

w i t h h e l d  approval u n t i l  a d d i t i o n a l  data cou ld  be c o l l  ected through new s tud ies  

o f  food consumption pa t te rns  and n u t r i t i o n a l  s ta tus .  These s tud ies  were t o  have 

been c a r r i e d  o u t  through a USAID-supported n u t r i t i o n  p lanning p r o j e c t  managed by 

MIT cont rac tors .  Regret tably ,  the  s tud ies  were never completed and the  tea  f o r -  

ti f i c a t i o n  p r o j e c t  1 o s t  momentum which was never recovered. GOP planners , 

however, t r i e d  t o  exped i te  imp1 ementa5 on o f  t ea  f o r t i f i c a t i o n  w i  thou 

support  and, w i t h  t h e  p a r t i c i p a t i o n  o f  Ispahani,  a minor tea  b lend ing  

undertook f i e l d  t r i a l s  o f  v i ta,min A f o r t i f i e d  tea  i n  a l i m i t e d  market 

us ing  the  p i l o t  equipment supp l ied  by FTB. The r e s u l t s  of t he  t r i a l s  

shared w i t h  the  USAID. 

t USAID 

company, 

i n g  area 

were n o t  

The Paki s tan tea f o r t i f i c a t i o n  p r o j e c t  f a i  1 ed b u t  r e i n f o r c e d  an impor tan t  deve- 

lopment lesson -- t h a t  p r o j e c t  momentum i s  c r u c i a l  and i f  p r o j e c t  planners and 

implementers w a i t  t o  d o t  a l l  t he  eyes, they w i l l  most c e r t a i n l y  endanger t h e  

outcome of t h e i r  e f f o r t s .  Reducing r i s k  o f  making e r r o r s  i n  judgement by 

c o l l e c t i n g  subs tan t i a l  a d d i t i o n a l  data can, and o f t e n  does, increase t h e  r i s k  o f  

l o s i n g  t h e  p r o j e c t  because o f  t he  i nhe ren t  delays and l o s s  o f  momentum t h a t  

accompany data c o l l  e c t i o n  and ana lys is .  I n  an A. I .D. environment, where per- 

sonnel and " p r o j e c t  champions" come and go every 2-4 years,  ma in ta in ing  momentum 

i s  p a r t i c u l a r l y  important .  



The p ro j ec t  a lso il lus t ra ted  the sensi t i v i  ty of comnercial companies about a c t i  - 
v i  t i e s  t h a t  could jeopardize markets f o r  t h e i r  products. Commercial food com- 

panies r i g h t f u l l y  expect t h a t  f o r t i f i c a t i o n  of t h e i r  products must no t  adversely 

e f f e c t  the consumer acceptance, and t h a t  t h i  s acceptance must be demonstrated 

t o  t h e i r  sa t i s f ac t i on  before they w i l l  cooperate. The testimony o f  a government 

bureaucrat o r  outside consultants t h a t  "everything w i l l  be j u s t  f i ne "  i s  no t  

cjeneral l y  persuasive t o  commercial decis ion makers. 

Y i tami n A F o r t i f i e d  Wheat, Bang1 adesh 

Vitamin A def ic iency i s  a serious n u t r i t i o n a l  problem f o r  the people of 

Bangladesh w i th  close t o  one m i l l i o n  people su f f e r i ng  eye problems and about 

30,000 b l inded each year from severe v i tamin A def ic iency.  With technical  

assistance from FTB, Helen K e l l e r  In te rna t iona l  (HKI ) studied f o r t i f i c a t i o n  as a 

way t o  reach the poorest o f  the poor. These a c t i v i t i e s  s ta r ted  i n  1986 and con- 

t inued through 1988. I n  1986, FT6 examined various foods consumed i n  Bangladesh 

and i d e n t i f i e d  the rrtvdt d i s t r i bu ted  t o  low-income farnil i e s  through the Vulnerable 

Group Development program (VGD) and Food f o r  Work (FFW) as a su i tab le  veh ic le  

( 1 . 4 .  This wheat was found t o  be consumed by 20-25 m i l  l i o n  persons, near ly one 

quarter  o f  the populat ion. 

Subsequently FTB assisted HKI 1 ocal co i~ t r ac to r s  car ry-out  a feas ib le  study which 

concluded t h a t  i t  i s  techn ica l l y  and l o g i s t i c a l l y  feas ib le  t o  f o r t i f y  whole 

wheat by adding a US-supplied premix o f  concentrated v i tamin A attached t o  wheat 

grains t o  regular  wheat a t  g ra in  storage s i l o s  i n  Bangladesh (1.5, 1.6, 1.7). 

FTB worked w i th  the Wright Enrichment Co. o f  Crowley, Louisiana t o  develop the 

technology t o  produce the premix, which i s  ca l l ed  Vitamin A Wheat Concentrate. 

Laboratory support f o r  t h i s  development was provided by the FTB cooperators a t  

the Department o f  Food Technology a t  Iowa State Univers i ty .  The Vitamin A Wheat 



oncentrate was designed t o  be used by mixing one pa r t  of concentrate w i t h  400 

par ts  o f  regular  wheat t o  provide about 10,000 IU o f  v i tamin A per Kg. o f  for-  

t i f i e d  wheat. I n  Bangladesh, whole kernel wheat i s  ground t o  meal ( a t t a )  and 

the a t t a  made i n t o  a dough and baked t o  make f l a t  bread (chappatis).  

The technology development a c t i v i t i e s  included t es t i ng  o f  the s t a b i l i t y  o f  v i t a -  

min A i n  the f o r t i f i e d  wheat, the meal, and the chappatis as used i n  Bangladesh. 

These products were produced i n  Bangladesh using v i tamin A Wheat Concentrate 

produced by Wright Enrichment Co. and the v i tamin A s t a b i l i t y  determined by 

t es t i ng  both i n  Bang1 adesh and a t  ISU.  The v i tamin A s t a b i l i t y  was found t o  be 

adequate f o r  the t e s t  condi t ions which dupl icated expected condi t ions o f  use i n  

the proposed programs (1.8). H K I ,  w i t h  assistance from FTB, designed a wheat 

f o r t i f i c a t i o n  demonstration p ro jec t  which was t o  involve f o r t i f y i n g  30,000 tons 

of wheat per year and would reach about f i v e  percent of the 20-25 m i l  l i o n  VGD 

and FFW rec ip ien ts  i n  Bangladesh. The purpose of the p ro jec t  was t o  demonstrate 

technical f e a s i b i l  i t y  and conf i rm n u t r i t i o n a l  impact. FTB provided the engi - 
neering 1 ayout fo r  a f o r t i f i c a t i o n  system, equipment requirements, recomen- 

dations f o r  product hand1 i ng  and d i s t r i bu t i on ,  and a qua1 i ty assurance program 

1 9 . The proposal was endorsed by USAID/Dhaka, p re l im ina r i l y  approved by the 

Bangladesh I n s t i t u t e  o f  Publ ic Health, and funded by A.I.D./W (1.10). 

Unfortunately H K I  was unable t o  secure f i n a l  GOB approval . While HKI t r i e d  hard 

t o  obtain approval, i t  was unable t o  get  e i t h e r  an approval o r  an explanation 

and, i n  1988 H K I  abandoned the proposed pro jec t .  

A1 though imp? ementation of the Bangladesh demonstration p ro j ec t  d i d  n o t  occur, 

several worthwhile accompl i shments resu l ted from the e f f o r t .  Foremost o f  these 

was the development o f  a new technology f o r  the v i tamin A f o r t i f i c a t i o n  o f  whole 

kernel wheat and the preparation o f  spec i f ica t ions f o r  the Vitamin A Wheat 



Concentrate. A1 so, a  comprehensive p lan  was developed f o r  a  food f o r t i f i c a t i o n  

i n t e r v e n t i o n  based on v i tam in  A f o r t i f i c a t i o n  o f  whole wheat. 

I t  seems reasonable t h a t  USAID  o r  a  s u i t a b l e  PVO reapproach t h e  GOB t o  exp lore  

i n t e r e s t  i n  wheat f o r t i f i c a t i o n  , The technology f o r  v i t am in  A Wheat Concentrate 

cou ld  have a p p l i c a t i o n  i n  o the r  coun t r i es  o f  Asia where whole kerne l  wheat and 

whole meal f l o u r  a re  used as comon foods o r  by selected t a r g e t  groups. 

Monosodium Glutamate (MSG) F o r t i f i c a t i o n  , Indonesia 

The A.1 .D. Of f i ce  o f  N u t r i t i o n  supported an extensive survey o f  v i tamin  A  s ta tus  

o f  c h i l d r e n  i n  Indonesia dur ing  the  l a t e  1970s which documented t h a t  v i t am in  A  

de f i c iency  i s  a  ser ious problem throughout the  country.  The study, which was 

supported w i t h  techn ica l  assistance from Helen Kel l e r  I n t e r n a t i o n a l  (HKI 1, 

revealed t h a t  h a l f  o f  a l l  preschool c h i l d r e n  do n o t  consume enough v i tam in  A and 

t h a t  over  50,000 annual ly  are a f f l  i c t e d  w i t h  severe, p o t e n t i a l l y  b l i p d i n g  

xerophathalmi a. O f  perhaps g rea te r  importance, fo l low-up Indonesian s tud ies  
-. 

suggested t h a t  even moderate v i t am in  A  def ic iency  may c o n t r i b u t e  t o  h igher mor- 

t a l  i t y  and morb id i t y  among c h i l d r e n  i n  developing count r ies .  

I n  1979, the GO1 and H K I  requested techn ica l  assistance from FTB t o  advise them 

about the  f e a s i b i  1  i ty o f  us ing f o r t i f i c a t i o n  as an i n t e r v e n t i o n  t o  reduce v i t a -  

m i  n A d e f i c i e n c y  among young c h i 1  dren. A f t e r  s tudying a v a i l a b l e  in format ion ,  

FTB advised t h a t  f o r t i f i c a t i o n  o f  MSG was a  p o t e n t i a l l y  v i a b l e  i n t e r v e n t i o n  and 

out1 ined a  program t o  examine f e a s i b i l  i ty and develop a  program (1.11). The GO1 

accepted FTB's recommendations and du r ing  the  next  10 years  FTB continued t o  

advise and prov ide techn ica l  assis tance t o  the  GO1 . 

FTB's major c o n t r i b u t i o n  was the  development o f  a  new technology t o  f o r t i f y  MSG 

w i t h  enough v i tam in  A t o  provide one-half  the  recommended d i e t a r y  allowance of 



v i tam in  A t o  c h i  1 dren consuming MSG. The techno1 ogy enables manufacturers t o  

f o r t i f y  MSG by simply mix ing  MSG w i t h  a spec ia l  "whi te"  v i tamin  A produced i n  

t h e  U.S. t h a t  w i l l  n e i t h e r  d i s c o l o r  t he  MSG no r  separate from i t  p h y s i c a l l y  

du r ing  hand1 i n g  and sh ipp ing  (1.12). The process was developed by FTB coopera- 

t o r s  a t  Iowa S t a t e  U n i v e r s i t y  working w i t h  Coat ing Place, Verona, Wisconsin w i t h  

support  from FTB. 

I n  1985, t he  GO1 undertook a f i e l d  t r i a l  of MSG f o r t i f i c a t i o n  i n  r u r a l  v i l l a g e s  

i n  East Java. Dur ing the  year  long study, f o r t i f i e d  MSG was s o l d  comnerc ia l l y  

t o  30,600 v i l l a g e r s  and u n f o r t i f i e d  MSG t o  an equal number i n  matched v i l l a g e s .  

The r e s u l t s  showed t h a t  i n  those v i l l a g e s  where f o r t i f i e d  MSG was sold,  v i t am in  

A de f i c i ency  was erased as a pub1 i c  heal tli problem whereas i n  the  c o n t r o l  v i l l a -  

ges, t he re  was no change. I n  add i t i on ,  m o r t a l i t y  ra tes  among preschool c h i l d r e n  

dropped from 31  per  thousand t o  17 per  thousand, a reduc t ion  o f  45% (1.13, 

1 .l4). The f o r t i f i e d  MSG was found t o  be acceptable among users. The MSG 

manufacturer,  PT Sasa, which ; losely monitored the f i e l d  t r i a l  o f  t h e i r  product,  

concluded the product  was s u f f i c i e n t l y  s imi  1 a r  t o  u n f o r t i f i e d  product  t h a t  i t  

was acceptable f o r  general sa les.  

The outcome o f  the Indonesian f i e l d  t r i a l  was a L e t t e r  o f  Decis ion issued by the  

M i n i s t r y  o f  Heal th i n  A p r i l  1987 spec i f y i ng  t h a t  the  MSG s o l d  i n  packages used 

predominately by the  r u r a l  poor would be f o r t i f i e d  w i t h  v i t am in  A. Cur ren t l y  

t h e  GO1 , w i t h  ass is tance from HKI and support  from A. I .D.,  i s  mounting a program 

t o  implement t he  L e t t e r  o f  Dec is ion  1/- 

11 NOTE: A t  the  t ime o f  p repara t ion  o f  t h i s  repo r t ,  HKI i n  Indonesia hcs repo r ted  
Technical d i f f i c u l t i e s  w i t h  wh i te  v i t am in  A. The problem appears t o  be l o s s  o f  - 

i n t e g r i t y  o f  the  wh i te  v i t am in  A a f t e r  prolonged exposure t o  Indonesian 
market ing cond i t ions .  H K I  i s  c o n s u l t i n g  w i t h  ISU and Coating Place t o  try t o  
f i n d  a s o l u t i o n  t o  the  problem. 



A t  t h i s  t ime, the GO1 has n o t  y e t  reached a  f i n a l  dec is ion  concerning how the  

roughly $5 m i l  1  i o n  per  yea r  cos ts  f o r  f o r t i f i c a t i o n  w i l l  be paid. A  number o f  

p lans have been suggested b u t  i t  seems l i k e l y  t h a t  t he  s o l u t i o n  w i l l  be t o  

increase the  p r i c e  o f  a l l  MSG ( n o t  j u s t  t h e  f o r t i f i e d  MSG) i n  o rder  t o  r a i s e  

funds w i t h  which t o  pay t h e  a d d i t i o n a l  cos ts  o f  t he  f o r t i f i e d  MSG. S ince 

roughly 2/3 o f  Indonesian MSG w i l l  n o t  be f o r t i f i e d ,  the  increase i n  p r i c e  o f  

f o r t i f i e d  MSG w i l l  be r e l a t i v e l y  smal l .  A t  t he  same time, s ince a l l  MSG w i l l  

increase i n  p r i ce ,  t he re  w i l l  be no adverse p r i c e  i n c e n t i v e  t o  d r i v e  consumers 

o f  f o r t i f i e d  MSG t o  use u n f o r t i f i e d  product.  

The nea r l y  ten  yea r  pe r iod  between the  t ime the  GO1 i n i t i a l l y  considered f o r -  

t i  f i c a t i o n  u n t i  1 t he  M i n i s t r y  o f  Heal t h  decided t o  proceed w i t h  f o r t i f i c a t i o n  

seems e x c e s s i v e l j  long and was i n  f a c t  much longer  than the  t ime requ i red  simply 

t o  c o l l e c t  i n fo rma t ion  on which t o  base r a t i o n a l  decis ions.  A c t u a l l y  much of  

t h i s  t ime was spent i n  debate about var ious  p o l i t i c a l  and techn ica l  issues. The 

Indonesian p o l i c y  o f  r e q u i r i n g  a  consensus before  a c t i o n  i s  taken and the  

res is tance o f  var ious  groups ( i n c l u d i n g  the  Consumer's Union and the  MSG manu- 

f a c t u r e r s )  t o  use o f  MSG as a  f o r t i f i c a t i o n  v e h i c l e  occupied much o f  the  t ime. 

Considering the f a c t  t h a t  du r ing  t h i s  t ime c h i l d r e n  were con t i nu ing  t o  go b l i n d  

and d i e  because o f  l ack  o f  v i t am in  A, t he  process was ha rd l y  a  des i rab le  one. 

Nonetheless, t he  r e a l i t i e s  o f  t he  s i t u a t i o n  are  t h a t  i t  takes a  subs tan t i a l  

amount o f  t ime t o  move p r o j e c t s  from concept t o  implementation, regardless of 

t h e  "sense of urgency" f e l t  by the  prime movers. 

V i  tami n  A Cost-Ef fect iveness Ana lys is  

Food f o r t i f i c a t i o n  i s  one o f  the  major op t ions  f o r  a l l e v i a t i n g  v i t am in  A d e f i -  

c i enc ies  i n  developing coun t r i es .  Per iod ic  d i s t r i b u t i o n  o f  massive doses o f  

v i t am in  A capsules, and changing food consumption p rac t i ces  t o  i nc lude  v i t am in  A 

r i c h  foods a re  the  o ther  hlajor opt ions.  However i t  has n o t  been c l e a r  which of 



these a l t e r n a t i v e s  o r  which combinat ion i s  preferred. I n  o rder  f o r  A.I.D. t o  

have a  r a t i o n a l  bas i s  f o r  recommending f o r t i f i c a t i o n  o r  one o f  the  o the r  op t ions  

as the  i n t e r v e n t i o n  of choice, A.I.D. requested FTB t o  study the  cos t -e f fec t ive-  

ness o f  a l t e r n a t i v e  v i t am in  A i n t e r v e n t i o n s  and o f f e r  recomnendations concerning 

procedures f o r  s e l e c t i n g  the  p re fe r red  i n t e r v e n t i o n  . 

I n  1985, FTB entered i n t o  a  cooperat ive agreement t o  support  t he  U n i v e r s i t y  o f  

Michigan t o  study cost-ef fect iveness o f  a1 t e r n a t i  ve v i t am in  A  i n te rven t i ons .  

The agreement prov ided support t o  develop computer model s  f o r  eva lua t i ng  a1 t e r -  

n a t i v e  i n t e r v e n t i o n s  and p r e d i c t  cos ts  and n u t r i t i o n a l  impact o f  capsule d i s t r i -  

bu t i on ,  food f o r t i f i c a t i o n  and changing food prac t ices .  It a l s o  c a l l e d  f o r  

Michigan t o  present  recommendations f o r  use of t he  models and t o  suggest addi -  

t i o n a l  work t o  improve the  models. The U n i v e r s i t y  o f  Michigan was prov ided w i t h  

a  cdmprehensive scope-of -work f o r  t h e i r  a c t i v i t y  which had been developed 

j o i n t l y  by an adv isory  group w i t h  representa t ives  from A.1 .D., USDA, the  World 

Bank, Johns Hopkins, and o the r  centers  o f  expe r t i se  on the  sub jec t  (i.15). 

The U n i v e r s i t y  of Michigan developed cos t -e f fec t iveness  model s  us ing  general 

in fo rmat ion  from the  1  i t e r a t u r e  and s p e c i f i c  i n fo rma t ion  from Indonesia as a  

bas i s  f o r  e s t a b l i s h i n g  bo th  cos ts  and e f fec t iveness .  The model was constructed 

f o r  use w i t h  dBase I 1 1  and a  computer program and Users Guide were developed 

1 6 ) Resul ts  o f  analyses made us ing  the  model together  w i t h  recommendations 

f o r  a p p l i c a t i o n  o f  the  model were submit ted t o  A.I.D. and USDA as a  d r a f t  r e p o r t  

(1.17). 

The Michigan r e p o r t  compared the cos ts  and e f fec t i veness  o f  a l t e r n a t i v e  i n t e r -  

vent ions  and concluded from an i l l u s t r a t i v e  case based on Indonesia t h a t  when 



very 1 ow 1 evels o f  program expenditures are made, d i e t  modi f ica t ion i s  the pre- 

fe r red  in tervent ion,  whi le  a t  intermediate leve ls  o f  program expenditures, cap- 

su le  d i s t r i b u t i o n  i s  the most cost-ef fect ive.  At  high a leve ls  o f  expenditure, 

over $0.10 per person per year, f o r t i f i c a t i o n  i s  preferred. 

FTB's assessment o f  the Michigan study concluded t h a t  the Michigan model was n o t  

a su i tab le  basis f o r  se lec t ing among a l t e rna t i ve  in tervent ions because o f  the - 

la rge  uncerta inty o f  p red ic t ing  heal t h  e f f ec t s  o f  the various intervent ions.  

However FTB suggested t o  A.1 .D. t h a t  i t  support ddd i t iona l  work t o  be t t e r  

understand the outcome o f  implementing in tervent ions and t o  provide a b e t t e r  

basis fo r  no t  only making select ions among a l t e rna t i ve  approaches b u t  t o  p red i c t  

be t t e r  the outcome o f  A.1 .D. supported a c t i v i t i e s  (1 . l a ) .  

Research and Development, Iowa State Univers i ty  Cooperative Agreement 

As noted above, special earmark funds f o r  v i tamin A in tervent ions l e d  t o  a 

speed-up by A.1 .D. o f  the implementation o f  ac t ion programs f o r  v i tamin A i n t r o -  

duction worldwide. A.1 .D. requested FTB 'co work w i t h  USAIDs, PVOs, e tc ,  t o  help 

i den t i f y  foods f o r  f o r t i f i c a t i o n ,  t o  develop f o r t i f i c a t i o n  technology when 

needed and t o  ass i s t  i n  the t rans fe r  o f  technologies t o  the selected developing 

countr ies.  It was ant ic ipated t h a t  there would be a need t o  develop new tech- 

nologies f o r  f o r t i f y i n g  foods no t  commonly f o r t i f i e d  such as MSG, sa l t ,  con- 

diments and whole kernel wheat. Therefore FTB and A. I .D. saw a need t o  

es tab l i sh  a base for  support which would include a f a c i l i t y  t h a t  had proper 

equi pment, personnel experienced w i t h  v i tamin A analysis and techno1 ogy develop- 

ment, and s ta f f  capable of hand1 i ng  the expected workload. 



Eva luat ion  v i s i t s  were made t o  several u n i v e r s i t i e s  as candidate s i t e s  t o  

e s t a b l i s h  t h i s  base f o r  support.  Iowa S ta te  U n i v e r s i t y  was se lec ted  as b e s t  

m e r t i  ng these requirements and a cooperat ive agreement was establ  i shed w i  t h  t he  

D e p ~ r t m e n t  o f  Food Technology i n  1985. 

Over a pe r iod  o f  f o u r  years, a v a r i e t y  o f  a c t i v i t i e s  was undertaken a t  ISU. 

Foremost among these a c t i v i t i e s  were the  development o f  "white" v i t am in  A pre- 

p a r a t i o n  f o r  use i n  f o r t i f y i n g  MSG i n  Indonesia, t h e  development o f  t he  tech- 

nology f o r  f o r t i f y i n g  whole ke rne l  wheat i n  Bangladesh, and t h e  development o f  

techniques f o r  adding v i t am in  A t o  s imulated r i c e  ke rne l s  and t o  "moist" s a l t .  

The developments w i t h  "whi te"  v i t am in  A and w i t h  whole kerne l  wheat are covered 

i n  d e t a i l  as separate repo r t s  appearing i n  t h i s  sec t i on  on Food F o r t i f i c a t i o n .  

The ISU a c t i v i t i e s  were c a r r i e d  o u t  by a core  s t a f f  o f  3-4 s c i e n t i s t s  and tech- 

n i c i a n s  supplemented occasional l y  by consu l tan ts  from the  Department o f  Home 

Economics and q u t r i t i o n  and the  Department o f  Biochemist ry  a t  ISU. Several 

thousand v i t am in  A assays were done i n  s tud ies  o f  the  s t a b i l i t y  o f  v i t am in  A 

under a range o f  cond i t i ons  o f  temperature, humid i ty  e t c .  as p a r t  o f  the  tech- 

nology development. Th i s  was r e l a t e d  t o  the  use cond i t i ons  expected t o  be 

encountered by v i t am in  A preparat ions and f o r t i f i e d  foods. Th i s  has r e s u l t e d  i n  

a s k i 1  1 base f o r  knowledge o f  v i t am in  A p rope r t i es  and f o r  techn ica l  support  f o r  

v i t am in  A food f o r t i f i c a t i o n  programs. 

The i n i t i a l  cooperat ive agreement w i t h  ISU inc luded technology development as 

p a r t  o f  t h e  a c t i v i t i e s .  However, t h i s  area wasn' t  pursued as a major  area of 

a c t i v i t y  because o f  personnel changes a t  ISU and because ISU was us ing  i t s  

resources t o  a s s i s t  technology development t h a t  was being spearheaded by commer- 

c i a l  sec to r  companies i n c l u d i n g  Wright Enrichment Co. f o r  wheat and r i c e  f o r -  

t i f i c a t i o n ,  the Coating Place f o r  "whi te"  v i t am in  A, and the  Bon Dente Co. f o r  

ext ruded s imulated r i c e  kerne l  c . 



Among i t s  a c t i v i t i e s ,  ISU t e s t e d  r i c e  ke rne l s  prepared by Wright Enrichment Co. 

t h a t  were f o r t i f i e d  w i t h  v i t a m i n  A u s i n g  a  coa t i ng  technique l i k e  t h a t  used f o r  

wheat. Unfor tunate ly ,  t he  product  d i d  n o t  have adequate cook res is tance and 

storage s t a b i l i t y .  Th is  l e d  t o  an a c t i v i t y  w i t h  ext ruded s imulated r i c e  ker -  

n e l s  made by Bon Dente Co. The outcome o f  t h i s  work was a  s imulated r i c e  ke rne l  

w i t n  extremely low l o s s  du r ing  cooking and good storage s t a b i l i t y .  This  product  

w i l l  be made a v a i l a b l e  t o  t h e  researchers a t  the  Food and N u t r i t i o n  Research 

I n s t i t u t e  i n  t he  P h i l i p p i n e s  f o r  use i n  a  f o r t i f i e d  r i c e  p r o j e c t .  

Numerous small s tud ies  were c a r r i e d  o u t  dur ing  the  agreement per iod  which pro-  

v i  ded bas ic  in fo rmat ion  and/or he1 ped advance t h e  techno1 ogy devel opment. Fo r  

example, t he  s t a b i l i t y  o f  r e g u l a r  commercial v i t am in  A preparat ions was t e s t e d  

alone and by b lend ing  the  prepara t ions  w i t h  d ry  and wet (3.5% mois ture)  s a l t  and 

s t o r i n g  i t  under var ious  cond i t i ons  of temperature, humid i ty  and l i g h t .  A modi- 

f i c a t i o n  o f  t h i s  was used i n  t e s t i n g  the  l i p i d  

made by Durkee Foods and Balchem Chemical Co. 
-. 

s i de rab le  p r o t e c t i o n  aga ins t  v i t am in  A l o s s  up 

1 ro tec ted  v i t am in  A preparat ions 

Those preparat ions showed con- 

t o  a  r e l a t i v e l y  h igh  moisture 

l e v e l  (about 2%) i n  s a l t .  This  i n fo rma t ion  may be the  bas i s  f o r  development of  

an i n t e r v e n t i o n  f o r  the  v i t am in  A f o r t i f i c a t i o n  o f  mo is t  s a l t .  

The cooperat ive agreement a1 so had p r o v i  s ions f o r  c o n t r a c t i n g  exper ts  when 

needed fo r  overseas techn ica l  ass is tance.  A process engineer was sent t o  

HKI/Bangl adesh t o  es tab l  i sh a  f o r t i f i c a t i o n  system and qua1 i ty c o n t r o l  pro- 

cedures f o r  t h e  f o r t i f i c a t i o n  o f  whole wheat. Also, a  consu l tan t  was sent  t o  

USAID/Haiti t o  review v i t am in  A programs and t o  check t h e  f e a s i b i l i t y  f o r  food 

f o r t i f i c a t i o n  i n t e r v e n t i o n s  us ing  v i t am in  A technology. I n  add i t i on ,  t he  ser- 

v ices  o f  Pat Murphy, P r i n c i p a l  I n v e s t i g a t o r ,  and Har lan Hal 1 , Coating place, 

were prov ided t o  HKIIIndonesia i n  regard t o  product  q u a l i t y  and v i t am in  A s t a b i -  

1  i ty problems which have a r i sen  recen t l y .  



2.1.5 IRON FORTIFICATION OF WHEAT FLOUR, EGYPT 

PURPOSE - 

Dur ing  t h e  mid  1970's  t o  mid 1980s, t h e  A.1 .D. O f f i c e  of N u t r i t i o n  gave spe- 

c i a l  emphasis t o  m i c r o n u t r i e n t  d e f i c i e n c i e s  and t o  e f f o r t s  t o  overcome i r o n  

d e f i c i e n c y  anemia i n  developing coun t r i es .  As noted prev ious ly ,  one o f  the  

a c t i v i t i e s  Nas t h e  fo rmat ion  o f  tae  I n t e r n a t i o r i a l  N u t r i t i o n a l  Anemia 

Consu l ta t i ve  Group (INACG) t o  he lp  coord ina te  LDCs and donor agencies who are 

work ing t o  reduce i r o n  de f i c i ency  aneni a. Another O f f i c e  o f  N u t r i t i o n  a c t i v i t y  

was t o  p rov ide  t e c h n i c a l  ass is tance t o  USAID's and h o s t  count ry  government 

i n s t i t u t i o n s  f o r  developing and implementing programs t h a t  address i r c n  d e f i  - 
c iency~anemia .  FTB became invo l ved  i n  c e r t a i n  o f  t he  programs which s tud ied  

food f o r t i  f i c a t i o n  techniques. FTB p a r t i c i p a t e d  i n  feasi  b i l  i t y  s tud ies  and i n  

t h e  p lann ing  o f  n u t r i t i o n  i n t e r v e n t i o n s  us ing  food f o r t i f i c a t i o n .  Several 

examples o f  such p a r t i c i p a t i o n  i nc lude  a c t i v i t i e s  i n  Lesotho, P h i l  ipp ines ,  

Jamaica and Egypt. 

I n  Lesotho, a  major  workshop was planned and put-on by  FTB i n  cooperat ion w i  tli 

USAID and t h e  GOL. The workshop addressed the  technology f o r  adding i r o n  and 

c e r t a i n  v i tamins  t o  cornmeal, t he  bas ic  s t a p l e  food o f  t he  country .  Follow-up 

i n f o r m a t i o n  i n d i c a t e d  t h a t  v i tamins  were be ing  added t o  cornmeal b u t  i r o n  addi-  

t i o n  had n o t  y e t  been i n i t i a t e d .  

I n  t he  P h i l i p p i n e s  techn ica l  ass is tance was g iven t o  t h e  P h i l i p p i n e s  Food and 

N u t r i t i o n  Research I n s t i t u t e  regard ing  t h e  development o f  technologies f o r  

adding i r o n  t o  r i c e .  



I n  add i t i on ,  t h e  f e a s i b i l i t y  o f  us ing  cornmeal, and f i s h  sauce, and f i s h  paste as 

f o r t i f i c a t i o n  veh ic les  was sTudied. I n  Jamaica the  f e a s i b i  1 i t y  o f  adding 
- 

increased amounts of b i o l o g i c a l  l y  a v a i l  able i r o n  source t o  cornmeal and wheat 

f l o u r  was s tud ied and a program out1 i n e d  as t o  how t h i s  could be done us ing  

e x i s t i n g  Jamican processing f a c i  1 i t i e s .  

PROCEDURES AND ACCOMPLISHMENTS 

The most extensive p a r t i c i p a t i o n  o f  FTB i n  i r o n  f o r t i f i c a t i o n  a c t i v i t i e s  was i n  

Egypt. I r o n  de f i c iency  anemia was known t o  be widespread and represented a 

ser ious  pub1 i c  h e a l t h  program i n  Egypt. I n  the e a r l y  19801s, s c i e n t i s t s  i n  Egypt 

conducted s tud ies  t h a t  demonstrated t h a t  the anemia present  i n  Egypt responded 

t o  i r o n .  therapy and t h a t  a d a i l y  i n t a k e  o f  a modest l e v e l  o f  i r o n  can improve 

i:-on s ta tus .  USAID/Cairo o f f e r e d  assistance t o  the  GOE f o r  the  p lann ing and 

implementat ion o f  programs f o r  combatt ing anemia. The s t ra tegy  inc luded several 

a1 t e r n a t i v e s  i n c l u d i n g  food f o r t i f i c a t i o n  as a w a y  t o  increase the  i r o n  i n  the  

d a i l y  d i e t .  The GOE decided t o  look i n t o  the f e a s i b i l i t y  o f  f o r t i f y i n g  wheat 

f l o u r  w i t h  i r o n .  

Wheat f l o u r  i n  the  form of breads and pasta i s  u n i v e r s a l l y  and h e a v i l y  consumed 

i n  Egypt and cou ld  serve as a good v e h i c l e  t o  c a r r y  a d d i t i o n a l  i r o n  i n t o  the  

d i e t .  The GOE sought USAID assistance i n  developing a Nat ional  F o r t i f i c a t i o n  

Program based on f o r t i f i c a t i o n  o f  wheat f l o u r  w i t h  i r o n .  

FTB prepared a d iscussion paper on f o r t i f i c a t i o n  For USAID/Cairo i n  1983 and 

then Fred B a r r e t t  v i s i t e d  Egypt t o  study the  f e a s i b i l i t y  f o r  i r o n  f o r t i f i c a t i o n  

of wheat f l o u r .  The study was p o s i t i v e  bo th  f rom a techno log ica l  s tandpo in t  and 

f o r  t he  l i k e l i h o o d  o f  a p o s i t i v e  e f f e c t  on improving the  i r o n  n u t r i t i o n a l  s ta tus  

of t he  people of Egypt (1.19) 



I n  1983, an I r o n  Deficiency Anemia Workshop was held i n  Cairo f o r  the purpose o f  

developing a nat ional  st rategy f o r  combatting anemia. FTB's Ba r re t t  served as a 

major resource person (1.20). 

The s t ra tegy r e s u l t i n g  from the workshop included continued planning o f  a 

program f o r  i r o n  f o r t i f i c a t i o n  t o  be completed i n  phases, f i r s t  on a l i m i t e d  

scale and then on a nat ional  coverage basis. 

Through 1984 USAID/Cairo along w i t h  the A.1 .D. Office of Nu t r i t i on ,  continued t o  

discuss a p ro j ec t  proposal f o r  i r o n  f o r t i f i c a t i o n .  This resu l ted  i n  the con- 

vening o f  a planning workshop he ld  i n  Washington attended by personnel from 

USAID, the GOE, FTB and A. I .D. I t  was agreed a t  t h i s  workshop t h a t  a Pro jec t  

Paper should be prepared fo r  a nat ional  program t o  f o r t i f y  wheat f l o u r  w i t h  i r o n  

and the paper used as a basis f o r  GOE and USAID decisions re.  implementation o f  

the program. I n  March 1985 FTB's Rod Crowley v i s i t e d  Cairo and worked w i t h  

USAID t o  w r i t e  the p ro j ec t  paper (1.21). 

The USAID and GOE were ac t i ve l y  involved i n  d ra f t i ng  the Pro jec t  Paper and i t  

appeared 1 i k e l y  t ha t  i t  would be accepted and implemented. However, on the l a s t  

days of t h a t  TDY Jim Cook, consul tant  t o  the O f f i ce  (of N u t r i t i o n  regarding i ron,  

v i s i t e d  Cairo and dur ing key meetings questioned the safety and the po ten t ia l  

effectiveness of i r o n  f o r t i f i c a t i o n  and ra ised concerns about the s u i t a b i l i t y  o f  

the i r o n  f o r t i f i c a t i o n  o f  wheat f l o u r  w i thout  elaborate f i e l d  tes ts .  This 

caused the p r i nc i pa l s  i n  Egypt t o  pu t  a ho ld  on f u r t he r  development o f  the f l o u r  

f o r t i f i c a t i o n  a c t i v i t y  and essen t i a l l y  stopped the pro jec t .  

Concurrent w i t h  the above a c t i v i t i e s ,  arrangements were made by USAID/Cairo t o  

u t i l i z e  $20U,000 ava i lab le  i n  HHS J o i n t  Working Group funds fo r  the design and 

implementation o f  a p i l o t  p ro j ec t  f o r  i r o n  f o r t i f i c a t i o n .  HHS, under the 

leadership o f  FDA's John Vanderveen, proceeded t o  design a 1 i m i  te6 f i e l d  t r i a l .  



To date, i r o n  f o r t i f i e d  f l o u r  has been provided t o  orphanage c h i l d r e n  and i n  

1990 i t  i s  expected t h a t  two f l o u r  m i l  1 s w i l l  be equipped t o  produce i r o n  f o r -  

t i f i e d  f l o u r  on a commercial scale as p a r t  of the  p i l o t  study. 

FTB has always be l i eved  t h a t  i r o n  f o r t i f i c a t i o n  of wheat f l o u r  i n  Egypt i s  a 

worthwhi le i n t e r v e n t i o n  and should be pursued t o  a successful implementation o f  

an opera t ing  na t iona l  program. USAIDICairo should provide f i n a n c i a l  support and 

techn ica l  assis tance t o  t h e  GOE t o  h e l p  ensure successful complet ion o f  t h e  

p i  l o t  program and, i f  successful ,  t h e  na t iona l  program. A t  the  appropr iate 

t ime, U .S. equipment manufacturers, premix suppl i e r s ,  and techn ica l  advisors 

should be made a v a i l a b l n  f o r  planning, i n s t a l  l a t i o n ,  and s ta r t -up  o f  the f o r -  

t i  f i c a t i o n  aspects o f  t he  i r o n  f o r t i f i c a t i o n  program. 

2.1.6 SALT IODIZATION, PAKISTAN 

PURPOSE 

I o d i  ne def i c i  ency d i  sorder, as a ser ious n u t r i t i o n a l  p rob l  em'of the  devel opi  ng 

world, has been d e a l t  w i t h  p r i n c i p a l l y  by UNICEF w h i l e  A.1 .D .  has focused i t s  

resources on the  s o l u t i o n  o f  o the r  problems. However i n  i972, USAID/Islamabad 

inves t iga ted  sal  t i o d i z a t i o n  along w i t h  o ther  f o r t i f i c a t i o n  opt ions  which n i g h t  

be p rac t i ced  i n  Pakistan. The outcome o f  t he  study was the  conclus ion t h a t  s a l t  

consumed by people i n  h igh  r i s k  areas, such as the  Himalayan f o o t h i l l s ,  cou ld  

n o t  be i od i zed  because i t  was unground rock s a l t  f o r  which no f o r t i f i c a t i o n  

technology ext sted. Later ,  i n  1974, i t was found t h a t  Pakistani  enterpreneurs 

were g r i n d i n g  rock s a l t  and packaging t h e  ground s a l t  i n  polyethylene bags f o r  

sa le  i n  the  h igh  r i s k  areas. USAID be l i eved  t h a t  t h i s  change i n  l o c a l  p r a c t i c e  

might  serve as bas is  f o r  s a l t  i o d i z a t i o n  and requested techn ica l  assistance from 

FTB t o  study f e a s i  b i  1 i t y  and make recommendations f o r  f o l  low-up. 



PROCEDURES AND ACCOMPLISHMENTS 

I n  1976, an FTB consul tant ,  Mr .  Ed W i l  l s e ,  a r e t i r e d  Morton S a l t  techno log is t ,  

t r a v e l e d  t o  Pakistan t o  assess the  f e a s i b i l i t y  o f  f o r t i f y i n g  ground rock s a l t  

w i t h  iod ine .  W i l l  se concluded t h a t  t he  process used by the  e x i s t i n g  enterpre-  

neurs d i d  n o t  l e n d  i t s e l f  t o  f o r t i f i c a t i o n  because t h e  small one-man g r i n d i n g  

mi 11 s cou ld  n o t  be adequately c o n t r o l  l e d  t o  assure proper f o r t i f i c a t i o n .  

However he noted t h a t  a l a r g e r  scale operat ion,  us ing  mu1 ti p1 e g r inde rs  under 

u n i  f l e d  management and superv is ion,  coul d be b u i  1 t and i o d i z a t i o n  equi pment 

i n s t a l  l e d  and proper ly  c o n t r o l  1 ed . W i  11 se designed a f a c i l  i t y  o f  t h i s  type 

us ing  Pakistani  equipment and del i v e r e d  the  design t o  the  USAID. Subsequently 

USAID discussed W i l l  s e t s  proposal w i t h  UNICEF and the  GOP and i t  has agreed t h a t  

t he  new s a l t  g r i nd ing  and i o d i z a t i o n  f a c t o r y  should be b u i l t .  Eventua l ly  

UNICEF supported i n s t a l l a t i o n  o f  t he  f a c t o r y  i n  Peshawar and iod i zed  s a l t  was 

de l i ve red  t o  the a t  r i s k  populat ion l i v i n g  i n  the  Himalayan f o o t h i l l s  i n  the  

Northwest F r o n t i e r  Province o f  Pakistan. 

2 . 1 . 7  RECOMMENDATIONS 

Food f o r t i f i c a t i o n  can be one o f  t he  most powerful d i r e c t  n u t r i t i o n  in terven-  

t i o n s  avai 1 able t o  developing count r ies .  As out1 ined above, i t  can be used t o  

reach many of wor ld '  s poorest-of-the-poor, even i n  remote r u r a l  areas. Because 

comnerci a1 food d i s t r i b u t i o n  has been extended almost un iversa l  l y  throughout the  

wor ld  , and theref  o re  f o r t i  f i able  processed foods are  found essent i  a1 l y  

everywhere, f o r t i f i c a t i o n  need n o t  be thought o f  s o l e l y  as app l i cab le  t o  urban 

populat ions.  I n  today 's  world, f o r t i f i c a t i o n  i s perhaps as un iversa l  an i n t e r -  

vent ion  as any of the  major programs contemplated by n u t r i t i o n  planners. 

The U .S.G. has pub1 i c i z e d  f o r t i f i c a t i o n  as an impor tant  approach t o  m a l n u t r i t i o n  

i n  developing count r ies  and, through the  PL 480 Food f o r  Peace program, has 



d i s t r i b u t e d  f o r t i f i e d  food comnodi t i e s  around the  world. Also A.1  .D., w i t h  the  

a c t i v e  involvement o f  FTB and i t s  many o the r  support organizat ions,  has pro- 

moted food f o r t i f i c a t i o n  a c t i v e l y .  However w i t h  a l l  these a c t i v i t i e s ,  few for -  

ti i i c a t i o n  programs have a c t u a l l y  been implemented i n  developing countr ies.  

The reasons f o r  inadequate appl i c a t i o n  o f  t h i s  impor tant  approach appears t o  be 

two fo ld .  F i r s t  t he re  appears t o  be i n s u f f i c i e n t  funding a v a i l a b l e  t o  l o c a l  

governments t o  pay r e a d i l y  t h e  r e c u r r i n g  cos ts  t o  implement f o r t i f i c a t i o n  

programs. Second, there  i s  a s t rong des i re  among n u t r i t i o n  planners, bo th  those 

w i t h  l o c a l  governments and w i t h  t h e  donor agencies, t o  p re fec t  a l l  t he  aspects 

o f  p o t e n t i a l  impact, coverage, a1 te rna t i ves  , etc  . before  proceeding w i t h  a spe- 

c i f i c  program a c t i v i t y .  Th is  process o f  searching f o r  t he  optimum s o l u t i o n  

t o  a problem i s  obviously in tsnded t o  l ead  t o  b e t t e r  u t i l i z a t i o n  of resources. 

However i t s  over zealous a p p l i c a t i o n  can and o f t e n  does r e s u l t  i n  1 ong delays and 

sometimes t o t b l  lack  o f  implementation o f  programs o f  m y  type. 

-. 

Tne problems o f  (1 ) 1 ack o f  resources and ( 2 )  t he  a s p i r a t i o n s  o f  planners t o  

make e r r o r  f r e e  judgements are  obviously n o t  easy t o  overcome. However these 

problems have been overcome i n  the  PL 480 Food f o r  Peace program where U.S. 

donated commodities have been f o r t i f i e d  w i t h  v i tamins , mineral  s, and p ro te ins  

f o r  over  twenty years  and d i s t r i b u t e d  t o  m i l l i o n s  i f  n o t  b i l l ' i ons  o f  needy per- 

sons i n  developing count r ies .  The cos ts  a r e  borne by the  people of t he  U.S. by 

t h e  dec is ion  o f  t he  U.S. Congress because Congrzss be l i eves  t h i s  i s  a good use 

of resources. Therefore i t '  s c l e a r  a p o l i t i c a l  dec i s ion  can be made t o  expend 

major  resources t o  imp1 ement a f o r t i f i c a t i o n  program w i thou t  knowing a1 l t h e  

d e t a i l s  i n  advance. The dec is ions  as t o  the  amounts and types of f o r t i f i c a n t s  

have been reached through reasoned judgements by representat ives of USDA and 

A. I .D .  The judgements a r e n ' t  necessar i l y  p e r f e c t  and the  syste,n i s  f l e x i b l e  

enough t o  permit change when new in format i  on becomes a v a i l  able. I n t e r e s t i n g l y ,  



l o c a l  governments us ing  the  commodi t i e s  have never, t o  FTB' s know1 edge, 

quest ioned the  amount and type of  f o r t f f i c a n t  used i n  t h e  commodities donated by 

the  U.S.G. Th i s  imp l i es  t h a t  if the  comnodit ies a r e  z v a i l a b l e  w i t h o u t  c o s t  and 

t h e  dec is ions  are  made through a reasoned b u t  exped i t ious  process, f o r t i f i c a t i o n  

can be implemented q u i c k l y  w i t h o u t  g r e a t  controversy and would probably be 

acceptable t o  1 ocal  governments. 

A poss ib le  s o l u t i o n  t o  the problems i s  t o  encourage t h e  formation o f  an i n t e r -  

n a t i o n a l  fund t o  support  food f o r t i f i c a t i o n  programs i n  developing coun t r i es  and 

and t o  e s t a b l i s h  management of t h e  fund by persons who have n o t  only  a des i re  t o  

so lve  i n t e r n a t i o n a l  n u t r i t i o n a l  problems b u t  have a s t rong sense o f  urgency. It 

i s  recommended t h a t  A.I.D. explore the  fo rmat ion  and management o f  such a fund. 
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2.2 COMMERCIAL FOODS GRANTS 

2.2.1 INTRODUCTION 

I n  the  l a t e  1960s, USDA proposed a new approach t o  n u t r i t i o n  i n t e r v e n t i o n s  f o r  

A.I.D. t o  consider .  Up t o  t h a t  t ime, n u t r i t i o n  had been approached main ly  

through pub1 i c  h e a l t h  a c t i v i t i e s  such as n u t r i t i o n  educat ion and c h i 1  d feed ing  

programs. I n  con t ras t ,  t he  proposed new program sought t o  make use of  p r i v a t e  

food manufactur ing companies as a means o f  improving the  n u t r i t i o n a l  s ta tus  o f  

needy populat ions.  The outcome o f  the  proposal was the  A.1 .D. Commercial Food 

Studies Program which made i n c e n t i v e  funding a v a i l  ab le t o  U .S. companies t o  

develop and market t e s t  low-cost,  n u t r i t i o u s  foods. Subsequently i n  1971, a 

second program was i n i  ti ated which prov ided s imi  1 a r  funding t o  developing 

country  food companies. The two programs are described below. 

2.2.2 HIGH-PROTEIN FOOD STUDIES PROGRAM 

PURPOSE 

The purpose o f  t h i s  program was t o  encourage U.S. food companies t o  develop and 

market h igh-pro te in ,  low-cost foods t o  meet t he  needs o f  developing count ry  

populat ions.  A t  t he  t ime,  n u t r i t i o n  exper ts  viewed lack  o f  p r o t e i n  as the  most 

impor tan t  problem t o  be addressed by a n u t r i t i o n  program. And f o r  t h i s  reason 

the program emphasized d i  s t r i  b u t i o n  o f  n u t r i t i o u s  foods which were p a r t i c u l a r l y  

h igh  i n  p ro te in .  The o b j e c t i v e  o f  the  new program was t o  ge t  U.S. companies t o  

become invo l ved  i n  a new, h i g h - r i s k  market. The program was designed t o  he1 p 

them t o  adapt t h e i r  technology t o  produce low-cost n u t r i t i o u s  foods and t o  seek 

a market f o r  such foods alnong consumers who were very d i f f e r e n t  from those w i t h  

whom they had experience i n  the U.S. 



PROCEDURES AND ACCOMPLISHMENTS 

A program t o  provide i n c e n t i v e  funding t o  U.S. companies t o  develop, o r  adapt, 

and market t e s t  h igh  p r o t e i n  food products was developed by Aaron A l t chu l  o f  

USDA, working i n  pa r tne rsh ip  w i t h  Dan Rosenfield of A.1 .D.'s N u t r i t i o n  O f f i ce .  

( A t  t h e  s t a r t  o f  the program i n  1967, Dr. A l t chu l  was a member o f  t he  s t a f f  o f  a 

l a r g e r  USDA u n i t  which was supported by A.I.D. When the  present food technology 

o f f i c e  was funded under a PASA i n  1968, D r .  P.ltchu1 became i t s  f i r s t  d i r e c t o r  

where he cont inued h i s  involvement w i t h  t h i s  program. A t  t h i s  t ime, D r .  Rosenfield 

a l s o  j o ined  USDA and became a member o f  FTB.) 

The program used an approacn which was new t o  A.I.D. a t  t h a t  t ime. Th is  was 

i n c e n t i v e  funding, o ther  than o f  research, t o  encourage an organ iza t ion  t o  engage 

i n  an a c t i v i t y  which would f u r t h e r  A. I .D .  i n t e r e s t s  b u t  which the  o rgan iza t i on  

would n o t  normally have undertaken on i t s  own. A program f o r  preinvestment 

f e a s i b i l i t y  surveys was then i n  ex is tence which re turned 50% o f  the  survey 's  

c o s t  t o  companies 

was f o r  more t r a d  

Through the  new A 

new -- t o  attempt 

he1 p a1 1 e v i a t e  ma 

which decided n o t  t o  i nves t .  This e x i s t i n g  program, however, 

t i o n a l  investments w i t h  much c l e a r e r  1 i k e l  i hood o f  success. 

I .D. program, U.S. companies were being asked t o  do something 

t o  market a low-cost n u t r i t i o u s  produc? which would reach and 

n u t r i t i o n  among low-income populat ions.  And, on the  bas is  of 

contac ts  w i t h  over 80 companies i t  was concluded t h a t  what was needed t o  

i n t e r e s t  companies t o  en te r  t h i s  h i g h - r i s k  area was a greater  i n c e n t i v e  which 

covered f u l l  r a t h e r  than p a r t i a l  market survey and t e s t  market ing costs. 

Under the  program, U.S. companies were i n v i t e d  t o  submit app l i ca t i ons  which were 

reviewed by an advisory panel. Ccntracts o f  $60,000 were entered i n t o  w i t h  

qua1 i f y i n g  app l icants .  A th ree phase approach was es tab l ished which consisted 



o f  a study o f  food h a b i t s  and n u t r i  t i o n a l  needs, product  development o r  adap- 

t a t i o n ,  and market t e s t i n g .  The f i r s t  and t h i r d  steps were funded by the  

con t rac ts  (2.1).  

Between 1967 and 1969, i 4  con t rac ts  were entered i n t o  w i t h  U.S. food companies. 

Major companies p a r t i c i p a t i n g  i n  t he  program inc luded P i l l s b u r y ,  S w i f t ,  General 

Foods, Monsanto, and o thers .  Market surveys were conducted i n  L a t i n  America, 

Asia and A f r i ca .  Products i nc luded  h igh -p ro te in  beverages, enriched pastas, 

f o r t i f i e d  couscous, enr iched corn  f 1 our, mi 1 k -corn  grue l  , tex tu red  vegetable 

p r o t e i n  products, and a cottonseed p r o t e i n  concentrate.  

The program r e s u l t e d  i n  the a c t i v e  involvement o f  the  U.S. food i ndus t r y  i n  t he  

problem of overseas m a l n u t r i t i o n  and i n  the development and t e s t i n g  o f  a number 

o f  i nnova t i ve  products. As a p a r t  o f  t h i s  e f f o r t ,  the  compainies c o n t r i b u t e d  

t h e i r  own funds i n  amounts which were est imated t o  be a t  l e a s t  equal, i f  n o t  

exceeding, t rw  fund, :~g  prov ided by A. I .D. As a resu t ,  the program demonstrated 

t h a t  i n c e n t i v e  funding cou ld  be used successfu l ly  by A . 1  .D.. t o  encourage organi -  

za t i ons  t o  e n t e r  a new area and take a c t i o n  where they might  otherwise no t .  

La te r ,  i n  i968,  A .  I .D. used t h i s  same approach t o  p rov ide  i n c e n t i v e  grants  t o  

P r i v a t e  Voluntary Organizat ions ( PVOs) t o  encourage them t o  add n u t r i t i o n  educa- 

t i o n  components t o  feeding programs which a t  t h a t  t ime o f t e n  lacked t h i s  com- 

ponenet. The Agency now has a very l a r g e  program of g ran ts  t o  PVOs. The 

program of i n c e n t i v e  funding f o r  U.S. companies a l s o  prov ided a model f o r  a 

s i m i l  a r  program f o r  developing count ry  food companies i n i t i a t e d  i n  1971 as w i l l  

be discussed below. 

While the  program achieved the  o b j e c t i v e  o f  g e t t i n g  U.S. companies t o  adapt 

t h e i r  techno1 ogy f o r  the development o f  products t o  a1 1 e v i  a t e  ma1 n u t r i t i o n  and 

t o  market t e s t  these products, none o f  t h e  e f f o r t s  r e s u l t e d  i n  the permanent 

i n t r o d u c t i o n  o f  a new product.  I n  general,  i t  was found t h a t  t h e  companies were 



able t o  solve the  techn ica l  problems o f  designing a food t h a t  was bo th  n u t r i -  

t i o u s  and acceptable. Bu t  c r e a t i n g  a market of s u f f i c i e n t  volume t o  j u s t i f y  an 

overseas investment by a U.S. company remained much more o f  a problem. 

Th is  market ing problem should be viewed aga ins t  t h e  f a c t  t h a t  i n  a U.S. market a 

company t y p i c a l l y  develops and market t e s t s  a l a r g e  number o f  products be fore  

i d e n t i f y i n g  one t h a t  i s  a f i n a n c i a l  success. A 1971 review o f  the  program by 

FTB (2.2) a1 so suggested several ac t i ons  which the  authors f e l t  m igh t  improve 

the  p o s s i b i l i t y  o f  successful  i n t r o d u c t i o n .  These ac t i ons  were (1) t o  take  

advantage o f  an a l ready known brand name if possib le,  ( 2 )  t o  s e l e c t  a product  

r e q u i r i n g  a r e l a t i v e l y  sinall p l a n t  s i z e  so t h a t  volume would n o t  have t o  be 

very 1 arge t o  perrni t reasonable u n i t  cos ts ,  and ( 3  t o  have some type of govern- 

ment i n s t i t u t i o n a l  market so as t o  guarantee a demand l a r g e  enough t o  j u s t i f y  

i ni ti a1 s t a r t - u p  cos ts .  

2.2.3 GRAdTS TO LDC FOOD COMPANIES 
... 

PURPOSE 

I n  i971, the O f f i c e  o f  N u t r i t i o n  i n i t i a t e d  a second a c t i v i t y  which was s i m i l a r  

t o  t he  High P ro te in  Studies Program f o r  U.S. companies, b u t  was d i r e c t e d  i ns tead  

t o  developing country  companies. The o b j e c t i v e  was t o  encourage l o c a l  LDC com- 

panies w i t h  es tab l  i shed competence i n  food product ion and market ing t o  develop 

and i n t roduce  products which cou ld  he lp  improve the n u t r i t i o n a l  s t a t u s  of low- 

income urban and r u r a l  populat ions.  

PROCEDURES AND ACCOMPLISHMENTS 

A program was es tab l i shed  which made a v a i l a b l e  grants  o f  $30,000 t o  developing 

country  food companies f o r  f e a s i b l i l i t y  s tudf  es. The purpose o f  t he  s tud ies  was 

t o  analyze p o t e n t i a l  markets, products, and raw mater ia l  a v a i l a b i l  i t y  , t o  ob ta in  



t echn ica l  ass i  stance, o r  t o  conduct t e s t  market ing (2.3). Proposals were sub- 

mi t t e d  through A. I .D. mi ss ions and reviewed by an AID-USDA comni t t e e  organized 

and cha i red  by FTB. 

A t o t a l  o f  s i x  g ran ts  was made. The grants  were awarded t o  th ree  companies i n  

Korea, rwo i n  N iger ia ,  and one i n  the Ph i l i pp ines .  

I n  Korea, t he  Sam Yang Company developed and tes ted  a soy f o r t i f i e d  noodle. A 

soy f o r t i f i e d  cookie was devleoped by the  Tong Yang Company, and a soy enr iched 

bread was developed and market t es ted  by the  Sam L i p  Company. I n  N iger ia ,  t he  

I C R  Company marketed a repackaged Corn-Soy-Milk product.  I n  the case o f  the  

o the r  two grants,  f e a s i b i l i t y  s tud ies  l e d  t o  a dec i s ion  n o t  t o  market t e s t  a 

product;  i n  the  P h i l i p p i n e s  case, the dec is ion  was due t o  problems i n  iden- 

t i f y i n g  a s u i t a b l e  p r o t e i n  source, and i n  N ige r ia ,  t he  Hossco Co. decided 

aga ins t  moving forward on business grounds. 

In general , the experience i n  t h i s  program bore some s imi  1 a r i  t y  t o  t he  program 

f o r  U .S. companies. Products which were n u t r i t i o u s  and acceptable were created,  

b u t  none o f  the  companies concluded they cou ld  develop a market where the  con- 

sumer would pay more f o r  a n u t r i t i o u s  product.  Tnese products were, f o r  the  

most pa r t ,  d i r e c t e d  t o  t h e  general consumer r a t h e r  than a p a r t i c u l a r  vu lnerab le  

segment. 

The case o f  t he  Sam L i p  Company under l ines  t h i s  experience. As descr ibed i n  t h e  

s e c t i o n  of t h i s  r e p o r t  on N u t r i t i o n a l l y  Improved Wheat F l o u r  (2.61, Sam L i p  was 

able,  w i t h  add i t i ona l  techni  a1 assi  stance, t o  produce a soy f o r t i f i e d  bread a t  

t he  same c o s t  as i t s  r e g u l a r  bread. When t h i s  enr icned bread was in t roduced i n  

a t e s t  market a t  the  same p r i c e  as regu la r  breaa, i t  s o l d  as we l l  o r  b e t t e r .  

However because the soy f o r t i f i e d  bread was n o t  p r i ce -con t ro l l ed ,  tne  bakery 



company decided t o  try t o  s e l l  i t  a t  a h igher  p r i c e  than i t regu la r  bread. I t  

was on ly  a t  t h i s  po in t ,  when the market was asked t o  pay more f o r  n u t r i t i o n ,  

were d i f f i c u l t i e s  encountered i n  ach iev ing  a l a r g e  enough share o f  t he  market t o  

j u s t i f y  an investment. 

2.2.3 RECOMMENDATIONS 

The two i n c e n t i v e  granvate sec tor  as one o f  t h e  means o f  i m p r ~ v i n g  n u t r i t i o n .  

While these i n i t i a l  e f f o r t s  Here n o t  themselves successful ,  e f f o r t s  t h a t  have 

fo l lowed have been. I n  t h e  f u t u r e ,  use o f  commercial channels should cont inue 

t o  be considered as one t o o l  f o r  a l l e v i a t i n g  m a l n u t r i t i o n  and selected whenever 

appropr ia te .  

I n  general,  low-cost  commercial unsubsidized food proaucts can be expected t o  be 

consumed by eveg low-income f a m i l i e s  b u t  probably n o t  by the  very lowest income 

groups o r  by t i l e  d e s t i t u t e .  Therefore these products should p lay  a r o l e  i n  pro- 

v i d i n g  b e t t e r  n u t r i t i o n  t o  l a r g e  numbers o f  c h i l d r e n  i n  LDCs. A t  the  same time, 

the products can reach c h i l d r e n  i n  very g rea t  need, those who are a l ready 

malnurished, through use o f  a food stamp approach. Th is  approach i s  described 

under the  sec t ion  o f  the r e p o r t  dea l i ng  w i t h  improving the  impact of  feeding 

programs ( see Sect ion 2.14 1. 
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2.3 CHILD INTERVENTION COMPENDIUM 

2.3.1 PURPOSE 

One o f  the  r e c u r r i n g  problems which i s  faced i n  p lanning n u t r i t i o n  i n t e r v e n t i o n s  
- 

i s  t o  s e l e c t  t h e  approach which w i  11 be the  most appropr ia te  and c o s t  e f f e c t i v e  f o r  

the  cond i t i ons  faced. 

I n  1972, FTB i n i t i a t e d  a study t o  c o l l e c t  i n fo rma t ion  on a l t e r n a t i v e  n u t r i t i o n  

i n te rven t i ons .  The i n t e r v e n t i o n s  i nc luded  n o t  o n l y  those of d i r e c t  i n t e r e s t  t o  

FTB (such as f o r t i f i e d  foods and food supplements), b u t  a l so  competing o r  

complementary i n t e r v e n t i o n s  (such as n u t r i t i o n  educat ion) .  The purpose was t o  

i d e n t i f y  and analyze a l t e r n a t i v e  i n t e r v e n t i o n s  w i t h  view t o  l e a r n i n g  more about 

what was a v a i l a b l e  as a bas i s  f o r  se lec t i on .  

2.3.2 PROCEDURES AND ACCOMPLISHMEbJTS 

In format ion  was c o l l e c t e d  by FTB s t a f f  through rev iew of w r i t t e n  ma te r ia l  and 

i n  t e r v i  ews w i t h  those who were engaged i n  developing and imp1 ementi ng i nterven-  

t i o n s .  For  each program inc luded i n  the  study, d e s c r i p t i v e  ma te r ia l  was sought 

on how the program worked, who i t  reached, i t s  n u t r i t i o n a l  e f fec t iveness ,  i t s  

c o n t r i b u t i o n  t o  o the r  development goals, and i t s  cos t .  

The study r e s u l t e d  i n  a compendium o f  four teen i n te rven t i ons .  These i nc luded  

take-home and d a i l y  feeding programs, approaches which combined n u t r i t i o n  and 

hea l th ,  and such approaches as f o r t i f i c a t i o n ,  use o f  mass ~ e d i a ,  and d i s t r i b u -  

t i o n  o f  commercial foods. A t a b l e  comparing cos ts  and bene f i t s  was a l s o  pre- 

pared (3.1) .  



The study was a  f i r s t  a t tempt i n  t h i s  area by A.1 .D. It l e a d  t o  the  O f f i c e  o f  

N u t r i t i o n  commissioning an ex tens ive  p r o j e c t  by Harvard U n i v e r s i t y  t o  develop a  

s e r i e s  o f  manuals, each devoted t o  a  p a r t i c u l a r  type o f  i n t e r v e n t i o n  (3.2). 

Each Harvard volume discussed i n  some d e t a i l  experience w i t h  the  approach, 

advantages and disadvantages , ccndi t i o n s  under which i t  was app rop r ia te  t o  use 

i t ,  and s i m i l a r  i n fo rma t ion .  

2.3.3 RECOMMENDATIONS 

Preparat ion o f  the  FTB compendium l e d  t o  the  Harvard manual se r i es  which has 

prov ided he1 p f u l  i n fo rma t ion  on a1 t e r n a t i v e  i n t e r v e n t i o n s  and has been w ide ly  

used. However, s ince  the  Harvard se r ies  o f  1981, considerable a d d i t i o n a l  

experience w i t h  devel opinent and implementat ion o f  n u t r i t i o n  i n t e r v e n t i o n s  has 

been acqui red.  It i s  recommended t h a t  f u r t h e r  i n fo rma t ion  on the most e f f e c t i v e  

i n t e r v e n t i o n s  be prepared and disseminated by A.I.D. This  e f f o r t  m ight  be 

1  inked t o  an opera t ions  research undertak ing t o  f u r t h e r  improve i n t e r v e n t i o n s  

(see Sect ion 2.14). 
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2.4 APPROPRIATE TECHNOLOGY 

2.4.1 PURPOSE 
- 

The r o l e  o f  appropr ia te  technol ogy i n  general economic development has rece ived 

cons iderab le  a t t e n t i o n  over  t h e  years .  I n  1978 and i n  1989, a t  t he  request  o f  

t he  O f f i c e  o f  N u t r i t i o n ,  FTB undertook s tud ies  t o  exp lo re  t h e  poss ib le  app l ica-  

t i o n  o f  app rop r ia te  technology f o r  t h e  a l l e v i a t i o n  of m a l n u t r i t i o n .  

I n  t he  1978 study, t ne  o b j e c t i v e  was t o  i d e n t i f y  a srnall number o f  technol ogies 

which had p o t e n t i  a i  t o  d i r e c t l y  i ncrease the  avai 1  a b i  1  i t y  o f  1  ow-cost n u t r i t i o u s  

food. I n  t h e  1989 study, the  aim was t o  i d e n t i f y  s p e c i f i c  technologies which 

would save wornen t ime i n  processing and prepar ing food i n  o rde r  t o  f r e e  up t ime . 

which they m igh t  use t o  p rov ide  b e t t e r  n u t r i t i o n  care. 

2.4.2 PROCEDURES AND ACCOMPLISHWENTS 

I n  t h e  1978 study,  FTB organized a  team which cons i s ted  o f  t h ree  food i ech -  

no log i  s t s  who had experience i n  smal l  sca le  food technology. The team 1  eader, 

Robert Bates o f  the  U n i v e r s i t y  of F l o r i d a ,  was j o i n e d  by Mark Sterner ,  a  former 

D i r e c t o r  of Meals f o r  M i l l  i on ,  and Teresa de Buckle, a  member o f  the  s t a f f  o f  a  

Colombian food technology i n s t i t u t e .  Th is  core  group was ass i s ted  by several  

consu l tan ts  w i t h  experience i n  grass r o o t s  r u r a l  development work. The core  

group worked w i t h  the r u r a l  development s p e c i a l i s t s  t o  analyze the  food cha in  i n  

o rde r  t o  i d e n t i f y  weak 1  i n k s  which m igh t  i n t e r f e r e  v i  t h  consumption o f  n u t r i -  

t i o u s  foods. Th i s  was done i n  o rde r  t o  then s e l e c t  techno log ies  which cou ld  

address t h e  food-chain problems which had been i d e n t i f i e d .  The group consu l ted  

w i t h  o t h e r  exper ts  i n  food technology and n u t r i t i o n  (4.1). 

The FTB team i d e n t i f i e d  f i v e  technol  ogies which they f e l t  he ld-  promise o f  making 

a  c o n t r i b u t i o n  t o  n u t r i t i o n a l  s t a t u s  o f  vu lnerab le  groups. These inc luded,  on 



t he  one hand, home l e v e l  approaches, such as adding s a l t  and soda t o  bean 

cooking water t o  reduce the c o o ~ i n g  t ime  and encourage i n c r e G e d  legume consump- 

t i o n .  On the  o the r ,  i n te rmed ia te  sca le  technologies were recommended, such as 

v i l l a g e  l e v e l  o i l  e x t r a c t i o n  devices. F o r  each technology, t he  group prepared a  

summary P r o j e c t  Imp1 ementati on Document t o  f a c i  1  i t a t e  A. I .D . rev iew and con- 

s i d e r a t i o n  o f  t h e  approach (4 .2 ) .  As a  r e s u l t  of t h e  study, the  O f f i c e  o f  

N u t r i t i o n  se lec ted  a proposal t o  develop a  means of s t a b i l  i z i n g  r i c e  bran and 

recove r ing  e d i b l e  r i c e  bran o i l .  Th i s  a c t i v i t y  i s  descr ibed i n  a e t a i l  i n  the  

Sect ion  2.7 o f  t h i s  r e p o r t .  

The 1989 study was conducted by two consu l tan t ,  John S lav i cs ,  a  food tech- 

n o l o g i s t  who had fo rmer ly  been a  member o f  Appropr ia te  Technology I n t e r n a t i o n a l ,  

and I r i s  Ford, an an th ropo log i s t  w i t h  a  s p e c i a l t y  i n  cooking p rac t i ced .  Robert 

Wei l  o f  FTB a l s o  p a r t i c i p a t e d  i n  the  study. 

U .S. based o rgan iza t i ons  which were considered leaders  i n  t he  i n t r o d u c t i o n  o f  

app rop r ia te  technol  ogy were contacted and members of these o rgan iza t i ons  were 

in te rv iewed.  T h i s  c o n s u l t a t i o n  was complemented by a  rev iew o f  l i t e r a t u r e  per- 

t a i n i  ng t o  r e l e v a n t  technol ogies i n c l u d i n g  references obta ined from overseas 

app rop r ia te  technol  ogy groups. I n  a d d i t i o n ,  p r i v a t e  vo lun ta ry  o rgan iza t i on  per- 

sonnel and o t h e r  development exper ts  were consu l ted  t o  o b t a i n  suggest ions 

rega rd ing  s i t e s  where the  technologies which had been se lec ted  m igh t  be t rans-  

f er red .  

The team i d e n t i f i e d  seventeen technol  ogies which %ere considered p a r t i c u l a r l y  

promi s ing  o r  e f f e c t i v e  and the re fo re  m e r i t i n g  cons ide ra t i on  f o r  more widespread 

t r a n s f e r  (4.3). The focus was on those food p repa ra t i on  tasks  which a re  most 

t ime  consuming w i t h  emphasis on A f r i c a .  For  example, t he  study addressed t h e  

problem of hand g r i n d i n g  o f  sorghum and corn  and t h e  g r a t i n g  o f  cassava. 



Techno1 ogies i d e n t i f i e d  i nc luded  v i  11 age l e v e l  mi 11 s t o  process gra ins ,  presses 

and e x t r a c t i o n  u n i t s  t o  o b t a i n  o i l  from o i l seeds,  manual devices t o  s h e l l  corn  

and peanuts, and low-cost fue l  e f f i c i e n t  stoves t o  a l l e v i a t e  the  task of 

f i rewood gather ing . For  each technol ogy , the study inc luded a descr i  p t i o n  o f  

t h e  t ime consuming task which the  technology had t h e  p o t e n t i a l  t o  a l l e v i a t e  and 

an est imate of t he  t ime which the  technology cou ld  save. I n  add i t i on ,  t h e  

r e p o r t  suggested some s p e c i f i c  s i t e s  where t h e  technologies might  be in t roduced 

and noted several p r i v a t e  vo lun ta ry  organ iza t ions  which expressed i n t e r e s t  i n  

p a r t i c i p a t i n g  . The r e p o r t  discussed ac t i ons  which the  O f f i c e  o f  Nut14 t i o n  might  

wish t o  consider  i n  fo l low-up.  This  inc luded recommendation of a p r o j e c t  t o  

demonstrate the impact o f  1 abor-saving technol ogy on improved c h i  1 d care  beha- 

v i o r  as a r e s u l t  o f  f r e e i n g  up the  mother 's t ime. 

Home and v i  1 lage l e v e l  techno1 ogy can be used t o  a l l e v i a t e  m a l n u t r i t i o n  i n  two 

d i f f e r e n t  ways. The f i r s t ,  which was the  focus o f  the 1978 study, i s  t o  

d i r e c t l y  increase the  a v a i l a b i l i t y  o f  low-cost  n u t r i t i o u s  foods. I n  t h i s  case, 

two ac t ions  are recom~i~ended: (1) t h a t  A.1 .D. con t inue the adapt ive research on 

s o l a r  cooking (see Sect ion 2.10, So la r  Box Cookers), and (2) t h a t  A.1 .D. seek t o  

i d e n t i f y  a d d i t i o n a l  h igh  impact appropr ia te  technologies t h a t  have been iden-  

ti f i e d  o r  developed s ince  the 1978 repo r t ,  e.g. ma1 t i n g  as a way of reducing t h e  

v i s c o s i t y  and increas ing  c a l o r i c  dens i ty  o f  home prepared foods used f o r  

weaning . 

I n  conduct ing a review o f  small scale technology as means of improving n u t r i  - 
t i o n ,  i t  i s  impor tan t  t h a t  t he  so lu t i ons  i d e n t i f i e d  be compared w i t h  c e n t r a l  

processing op t ions .  Since a key f a c t o r  i s  c o s t  i n  r e l a t i o n  t o  e f fec t i veness ,  

t h e  choice o f  d v i l l a g e  processiny approacn o r  a c e n t r a l  processing o p t i o n  

should be made on the  bas i s  o f  a comparison o f  r e l a t i v e  cos ts  and e f fec t iveness .  



The second way i n  which food technology may be ab le  t o  improve n u t r i t i o n  i s  

where i t  i s  employed as one c o n t r i b u t o r  t o  a l a r g e r  system o f  i npu ts  where the  

aim i s  t o  simultaneously induce improved feeding p rac t i ces  and f r e e  t ime f o r  

t h e i r  i~nplementat ion.  Thus, i n  t he  1989 study, the  o b j e c t i v e  was t o  i d e n t i f y  

technologies which cou ld  be used t o  a l l e v i a t e  the  very subs tan t i a l  burdens o f  

women and, as a r e s u l t ,  he lp  enable women t o  devote more energy t o  p rov id ing  

e f f e c t i v e  n u t r i t i o n  care. Th is  approach appears t o  have promise and should be 

tes ted .  As recornended i n  the  second study, such a t e s t  should be c a r r i e d  o u t  

i n  con junc t ion  w i t h  n u t r i t i o n  educat ion. I n  t h i s  way t h e  p ropos i t i on  t h a t  tech- 

nology can make n u t r i t i o n  educat ion e f f o r t s  more successful  cou ld  be tested.  

(The t e s t  should i n c l u d e  a c o n t r o l  group which would rece ive  the  educat ion 

a lone. )  I n  add i t i on ,  t o  a t e s t  o f  v i l l a g e  l e v e l  technolcgy, however, i t  i s  

be l i eved  t h a t  such a t e s t  o f  a "systems approach" should be expanded t o  a l s o  

i n c l u d e  use o f  c e n t r a l l y  processed foods. Thus a c e n t r a l l y  processed con- 

venience food might  s imul taneously both save the  woman t ime and f a c i l i t a t e  

improved in take.  
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2.5.1. PURPOSE 

From t ime t o  t ime, U.S. a g r i c u l t u r e  f i nds  i t s e l f  producing f a r  more m i l k  than 

than the  market can absorb. Dur ing  those times, USDA has been requ i red  t o  

purchase the  surp lus  as a p a r t  o f  i t s  p r i c e  support program, and t o  then dispose 

o f  the  surp lus through i t s  domestic and overseas feeding programs. I n  the  1960s 

and e a r l y  l V O s ,  a prolonged surp lus r e s u l t e d  i n  massive overseas d i s t r i b u t i o n  

o f  m i l k  powder i n  feeding programs. M i l l  i ons  o f  malnourished c h i l d r e n  i n  deve- 

l o p i n g  coun t r i es  grew t o  depend on m i l k  powder prov ided through t h e  PL480, T i t l e  

I 1  Food f o r  Peace Program. But i n  1973, as a r e s u l t  o f  s t rong domestic and 

i n t e r n a t i o n a l  demand, the  surp lus disappeared and m i l k  powder was no longer 

a v a i l a b l e  f o r  overseas PL 480 d i s t r i b u t i o n .  

I n  the spr ing  o f  1973, A. I .D. ' s  O f f i c e  o f  N u t r i t i o n  requested FTB t o  search f o r  

an inexpensive s u b s t i t u t e  f o r  m i l k  powaer t h a t  cou ld  be d i s t r i b u t e d  t o  needy 

c h i l d r e n  overseas through the Food f o r  Peace Program. A . 1  .D .  requested t h a t  the 

product  be s u i t a b l e  f o r  r e c o n s t i t u t i c n  w i t h  water t o  make a m i l k - l i k e  beverage 

and t h a t  the  beverage have n u t r i t i o n a l  q u a l i t i e s  t h a t  would enable i t  t o  be used 

as a supplement f o r  malnourished c h i l d r e n  i n  Food f o r  Peace Programs overseas. 

2.5.2 PROCEDURES AND ACCOMPLISHMENTS 

FTB, working c l o s e l y  w i t h  USDA/ARS Dai ry Products Laboratory s c i e n t i s t s  and 

representa t ives  o f  the da i  ry i n d u s t r y  , developed an inexpensive new beverage 

product ,  evaluated i t s  n u t r i t i o n a l  p r o p e r t i e s  and acceptab i l  i ty among overseas 

r e c i p i e n t s ,  and i n i t i a t e d  product ion i n  e a r l y  1974. 

N u t r i t i o n a l  requirements and s p e c i f i c a t i o n s  f o r  the  product  were generated by an 

adv isory  panel made up o f  Samuel Foman ( U n i v e r s i t y  o f  Iowa), George Graham 

(Johns Hopkins), and Gerald Combs (USDA/ARS). The panel recommended t h a t  t he  



rep1 acement product  should have n u t r i t i o n a l  qua1 i t i e s  more 1 i ke whole m i  1 k 

r a t h e r  than non fa t  m i l k ,  and t h a t  i t  conta in  a broad spectrum of v i tamins  and 

minera ls  s i m i l a r  t o  those used i n  t h e  blended foods d i s t r i b u t e d  t h r w g h  PL 480. 

Based on previous research by ARS (5.1 1, FTB developed a formula us ing  sweet whey, 

soybean f l o u r ,  soybean o i l  , corn  sugar, and v i tamins and mineral s t h a t  s a t i  - - - - 
s f i e d  t h e  pane l 's  requirements. The fo rmula t ion  made use o f  sweet whey as an 

inexpensive source of food energy and mi 1 k-1 i ke f l a v o r  notes, soybeans f o r  pro- 

t e i n  as we1 1 as t o  provide 20% o i l  t o  increase t h e  c a l o r i c  dens i ty ,  corn sugar 

as a sweetner, and 11 added v i tamins and f i v e  added minerals.  An FTB c o n t r a c t  

was g iven t o  Foremost Foods o f  Dubl in,  CA. t o  produce a t e s t  l o t  o f  t he  new pro- 

duct .  The product  was evaluated f o r  n u t r i t i o n a l  q u a l i t y  and s t a b i l i t y  by ARS 

(5.2)  and f o r  acceptabi 1 i ty among r e c i p i e n t s  i n  f i v e  overseas count r ies  (Dominican 

Republ ic,  S i e r r a  Leone, Vietnam, Ch i le ,  and I n d i a )  through an interagency 

agreement w i t h  DOD's Nat ick  Labora to r i r s  (5.3)  The t e s t s  snowed the  product t o  be 

h i g h l y  s a t i s f a c t o r y .  USDA' s Economic Research Serv ice analyzed p o t e n t i a l  costs 

of the  new product  and concluded t h a t  i t  cou ld  be produced by U.S. d a i r i e s  a t  a 

c o s t  of $0.25-0.30 per pound, s u b s t a n t i a l l y  l e s s  than the  c o s t  o f  m i l k  powder 

(5.4). 

I n  e a r l y  1974, w i t h i n  n ine  months a f t e r  t h e  request from A . 1  .D., USDA's A g r i -  

c u l t u r a l  S tab i  1 i z a t i  on and Conservation Serv ice (ASCS) s t a r t e d  procurement of 

t h e  new product  which they named Whey-Soy Dr ink Mix (WSDM). The product speci -  

f i c a t i o n  had been drawn up j o i n t l y  w i t h  representa t ives  of t h e  U.S. d a i r y  

i n d u s t r y  through cooperat ion between USDA and the  Whey Products I n s t i t u t e  (5.65. 

ASCS procured over  25 mi 11 i o n  pounds o f  WSDM dur ing  FY 1914-78 and shipped f t t o  

14 coun t r i es  overseas where i t was used i n  c h i l d  feeding programs supp l ied  w i t h  

PL 480, T i t l e  11 food commodities. Dur ing 1975, an FTB consul tant ,  Dear1 

Wi ld ing,  v i s i t e d  B o l i v i a ,  Guatemala and o ther  count r ies  where WSDM wss used and 



repor ted  t h a t  t he  procll:ct was we l l  accepted and considered a successful  subs t i -  

t u t e  f o r  m i l k  powder (5.6).  

Soon t h e r e a f t e r  m i  1 k again became a surp lus  commodity i n  t he  U .S. and ASCS 

determined t h a t  mi 1 k powder r a t h e r  than WSDM should be used i n  overseas feed ing  

programs. A1 though product ion and d i s t r i b u t i o n  o f  WSDM ceased, t h e  product  can 

again be made a v a i l a b l e  if i t  should ever  be determined t h a t  a beverage- 

s u b s t i t u t e  f o r  m i  1 k i s requ i red  i n  food d i s t r i b u t i o n  programs overseas. 

2.5.3 RECOMMENDATIONS 

No a d d i t i o n a l  work on WSDM i s  recommended. However the FTB experience i n  deve- 

l o p i n g  WSDM i s  a model which n i g h t  be fo l l owed  t o  c rea te  o the r  n u t r i t i o n a l  pro- 

ducts f o r  use i n  pub1 i c  programs. The WSDM p r o j e c t  demonstrated t h a t  government 

and i n d u s t r y  can cooperate e f f e c t i v e l y  w i t h i n  a s h o r t  t ime span t o  c rea te  use fu l  

new products , and t h a t  market-or i  en ted  product  development as p rac t i ced  by the  

U.S. food i n d u s t r y ?  i n c l u d i n g  a f u l l  range o f  product  and consumer evaluat ions,  - 
i s  poss ib le  even w i t h i n  the c o n s t r a i n t s  o f  a t i g h t  schedule.. Elements o f  t h e  

process used t o  develop and evaluate WSDM ought t o  be used as a p a r t  o f  f u t u r e  

e f f o r t s  t o  generate new T i t l e  I 1  commodities as we l l  as t o  develop new prcSocts 

f o r  manufacture w i t h i n  developing coun t r i es .  FTB success fu l l y  used s i m i l a r  pro-  

cedures i n  developing Cerex f c r  Guyana and Thriposha mod i f i ca t i ons  f o r  S r i  Lanka 

(Sect ion  2.71,  and had begun a s i m i l a r  process f o r  t he  development o f  a new 

Catch-Up food (Sect ion  2.13). 
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2.6 NUTRITIONAL IMPROVEMENT OF WHEAT FLOUR 

2.6.1 INTRODUCTION 

Wheat and wheat f l o u r  a r e  major food s tap les  i n  many developing countr ies.  I n  

t h e  1960s i n  e a r l y  70s, t he  A.I.D. O f f i c e  of N u t r i t i o n  sought ways i n  which 

wheat f l o u r  cou ld  be improved n u t r i t i o n a l l y  so t h a t  i t  might  be used more e f f e c -  

t i v e l y  t o  a l l e v i a t e  m a l n u t r i t i o n .  As a p a r t  o f  t h i s  e f f o r t ,  the  O f f i c e  o f  

N u t r i t i o n  sponsored research a t  Kansas S ta te  U n i v e r s i t y  t o  exp lore  ways o f  

adding soybean f l o u r  t o  wheat f l o u r  w i t h o u t  adversely e f f e c t i n g  the  q u a l i t y  o f  

bread made from the f l o u r .  P ioneer ing work by Kansas S ta te  s c i e n t i s t s  l e d  t o  

the  i d e n t i f i c a t i o n  o f  sodium s t e r o y l  l a c t y l a t e  (SSL) as a f l o u r  a d d i t i v e  t h a t  

perr i~i  t s  a d d i t i o n  o f  up t o  12% soybean f l o u r  w i thou t  l o s s  i n  volume, tex tu re ,  o r  

c o l o r  o f  bread baked from the  f l o u r .  This  d iscovery was u t i l i z e d  by USDA i n  t h e  

Food f o r  Peace program s t a r t i n g  i n  1973 when l a r g e  amounts of wheat f l o u r  pro- 

cured f o r  shipmen? overseas i n  donat ion feeding programs were f o r t i f i e d  w i t h  

6% o r  i2'b soybean f l o u r  and SSL was added t o  prevent  l o s s  of  baking qua1 i ty. 
* 

I n  1974, the O f f i c e  o f  N u t r i t i o n  requested FTB t o  i d e n t i f y  a d d i t i o n a l  app l ica-  

t i o n s  f o r  the  Kansas S ta te  technology. FTB undertook two a c t i v i t i e s  t o  do so. 

The f i r s t  was t o  develop demonstration p r o j e c t s  t o  u t i l i z e  the  technology i n  

Korea and E l  Salvador. The second was t o  develop and a s s i s t  A.1 .D. oversee a 

major p r o j e c t  t o  i d e n t i f y  coun t r i es  where the  technology cou ld  be used and t o  

t r a n s f e r  t he  techno1 ogy t o  those coun t r i es .  The second p r o j e c t  was implemented 

by USDA's Western Regional Research Center w i t h  funds prov ided through a PASA 



w i t h  A. I .D.  The f o l l o w i n g  sec t ions  out1 i n e  the  two FTB-assisted a c t i v i t i e s  

aimed a t  improving the  n u t r i t i o n a l  va lue of wheat f l o u r  us ing  Kansas Sta te  

U n i v e r s i t y  techno1 ogy . 1! 

2.6.2 SOY FORTIFIED BREAD DEMONSTRATION PROJECTS, KOREA AND EL SALVADOR 

PURPOSE 

FTB i n i t i a t e d  a program i n  1974 f o r  ca r r y ing -ou t  bread demonstration p r o j e c t s  t o  

imp1 ement a soy f o r t i f i c a t i o n  technology which had been developed through A. I .D. 

supported research. The p r o j e c t s  i nc luded  the  product ion  and market ing o f  pro-  

t e i n  f o r t i f i e d  bread products i n  Korea and El  Salvador. The demonstrat ion pro-  

j e c t s  \!ere in tended t o  serve as models f o r  the i n t r o d u c t i o n  o f  soy f o r t i f i e d  

bread products i n  o the r  developing coun t r i es .  FTB and A.I.D. expected the 

demonstrations t o  show techn ica l  and economic f e a s i b i l i t y  o f  manufacture and 

commercial sa le  o f  soy f o r t i f i e d  products i n  compet i t ion  w i t h  r e g u l a r  breaa. 

PROCEDURES AND ACCOMPLISHMENTS 

The same p a t t e r n  o f  p r o j e c t  development and implementat ion was fo l lowed i n  each 

country  w i t h  mod i f i ca t i ons  as needed t o  f i t  the  l o c a l  cond i t i ons .  Each count ry  

w i  11 be reviewed separate ly  . 

I/ - T he reader should bear i n  mind t h a t  a t  t he  t ime the  Kansas S ta te  technology 
was developed and FTB i n i t i a t e d  i t s  a c t i v i t i e s  t o  try t o  apply the  technology, 
A. I .D. ' s  n u t r i t i o n  advisors be1 ieved t h a t  p r o t e i n  de f i c i ency  was the  major 
publ i c  h e a l t h  problem f a c i n g  devel o y i  ng count r ies .  As know1 edge grew, n u t r i  - 
t i a n i s t s  changed p o s i t i o n  and concluded t h a t  l ack  o f  food energy was the  major 
problem, and t h a t  p r o t e i n  supplementation w i t h o u t  a d d i t i o n a l  food energy was an 
i n e f f e c t i v e  ac t i on .  Today publ i c  h e a l t h  planners g i v e  impor tan t  cons idera t ion  
t o  energy, p rore in ,  and m ic ronu t r i en ts .  However p r o t e i n  supplementation o f  the  
d i e t  of the  general p u b l i c  i s  n o t  accepted as a sound p rac t i ce .  It should be 
recognized, however, t h a t  n u t r i t i o n i s t s  s t i l l  have much t o  l e a r n  and i t  i s  con- 
ce i vab le  t h a t  p r o t e i n  supplementation someday might  again be advocated as an 
i n t e r v e n t i o n  f o r  the general publ i c .  



Korea 

The Sam L i  p Foods Company, I n c  . Seoul , Korea, had appl i e d  f o r  and received an 

A. I .D. g ran t  t o  produce soy f o r t i f i e d  bread (see Sect ion  2.2). The g ran t  did 

n o t  i n c l u d e  techn ica l  ass i  stance and A. I .D. requested FTB t o  prov ide  techn ica l  

ass is tance and support f o r  the  t rans fe r  of soy f o r t i f i c a t i o n  technology and a l s o  

f o r  market ing s tud ies  t o  eva lua te  the  p o t e n t i a l  sa les of the  Sam L i p  product. 

The t rans fe r  o f  soy fl our f o r t i f i c a t i o n  techno1 ogy t o  Korea i nvo l ved  experimen- 

t a l  and p i l o t - s c a l e  baking t e s t s  fo l lowed by commercial product ion o f  scy f o r -  

t i f i e d  bread i n  Korea t o  ensure an adequate supply o f  f o r  t e s t  market 

i n t r o d u c t i o n .  Technical ass is tance was prov ided by FTB personnel and expe r t  

bak ing  consu l tan ts .  As a r e s u l t ,  Sam L i p  acqui red the  c a p a b i l i t y  t o  produce 

f o r t i f i e d  bread o f  acceptable q u a l i t y  w i t h  p roduct ion  cos ts  ranging from - l U  t o  

+5 percent  under o r  over t h a t  o f  r e y l a r  bread depending on i n g r e d i e n t  cos ts .  

? n  prepara t ion  f o r  t he  t e s t  market i n t r o d u c t i o n  o f  f o r t i f i e d  bread, several 

a c t i v i t i e s  were c a r r i e d  ou t .  I n i t i a l  consumer acceptance t e s t s  were c a r r i e d  o u t  

w i t h  company empl oyees , and o thers  t o  assess acceptabi 1 i t y  o f  f o r t i f i e d  bread 

among Korean consumers. The t e s t s  showed p o s i t i v e  resu l  t s .  Meanwhi l e  a 1 ocal  

f i r m  was engaged t o  conduct a study o f  the  bread consuniption pa t te rns  i n  Seoul. 

Co inc iden t l y  changes i n  t he  q u a l i t y  o f  f l o u r  used f o r  bread product ion  occurred 

and i t  was necessary t o  p rov ide  a d d i t i o n a l  techn ica l  ass is tance t o  pe rm i t  Sam 

L i p  t o  make acceptable f o r t i f i e d  bread. The outcome o f  these a c t i v i t i e s  was a 

dec i s ion  by Sam L i p  t o  go ahead w i t h  the  t e s t  market i n t roduc t i on .  The t e s t  

market p lan  was designed w i t h  techn ica l  ass is tance from FTB cooperators a t  Texas 

A&M . 

The t e s t  market l a s t e d  two months. F o r t i f i e d  bread was o f f e r e d  a t  t h ree  p r i c e s  

-- equal t o  regu la r  bread, 50% higher ,  and 13U% h igher  t o  equal tne p r i c e  of  a 



spec ia l  m i l k  bread which was i n  t he  Seoul market a t  t h a t  t ime. When p r i ced  the  

same as r e g u l a r  bread, f o r t i f i e d  bread so ld  as w e l l  o r  b e t t e r  than r e g u l a r  

bread du r ing  the t e s t  market. Sales a t  the  h ighe r  p r i c e s  were much lower than 

f o r  r e g u l a r  bread. 

Sam L i p  decided t o  proceed w i t h  t h e  market wide d i s t r i b u t i o n  i n  November 1976. 

F o r t i f i e d  bread was p r i c e d  a t  a  l e v e l  h ighe r  than r e g u l a r  bread b u t  lower than 

m i l k  bread. P r i ce  c o n t r o l  programs i n  e f f e c t  a t  the  t ime p r o h i b i t e d  Sam L i p  

f rom o b t a i n i n g  a  reasonable p r o f i t  margin on regu la r  bread and because soy f o r -  

t i f i e d  bread was n o t  p r i c e - c o n t r o l l e d ,  Sam L i p  decided d t  must ob ta in  a  b e t t e r  

r e t u r n  from the soy f o r t i f i e d  product .  

Sales o f  f o r t i f i e d  bread i n  the  f i r s t  t h ree  months were good. A f te r  th ree  

months, promotion and a d v e r t i s i n g  e f f o r t s  were d iscont inued and a f t e r  t h a t ,  

sa les dropped s i g n i f i c a n t l y .  Sani L i p  stopped product ion  i n  June 1977 when i t  

decided t h a t  i t s  1  i m i  t ed  resources would be b e t t e r  used promoting m i  1  k  bread and 

o the r  s p e c i a l i t y  i tens.  

Despi te the  d i scon t i nua t i on  o f  sa les o f  soy f o r t i f i e d  bread by Sam L ip ,  several 

accompl ishments o f  s i g n i f i c a n c e  r e s u l t e d  from t h i s  a c t i v i t y .  The soy f o r -  

t i f i c a t i o n  technology was success fu l l y  t r a n s f e r r e d  and app l i ed  t o  the comnercial 

manufacture o f  soy f o r t i f i e d  bread a t  a  product ion c o s t  e s s e n t i a l l y  the  same as 

t h a t  f o r  r e g u l a r  u n f o r t i f i e d  bread. The soy f o r t i f i e d  bread was judged t o  be o f  

acceptable qua:ity and, when p r i c e d  equal t o  r e g u l a r  bread, achieved a  l e v e l  of 

sa les  s u f f i c i e n t  t o  warrant  cont inued product ion and market ing. This  suggests 

t h a t  soy f o r t i f i e d  bread can success fu l l y  compete when i t  i s  p r i c e d  the  same as 

o the r  bread products and i s  supported by a  promotion program. A summary of t h e  

Sam L i p  a c t i v i t i e s  was prepared j o i n t l y  by FTB and Texas A&M (6.1). 



E l  Salvador 

I n  El  Salvador the  bread demonstrat ion p r o j e c t  was implemented j o i n t l y  by a 

mi 11 i ng company, MOLSA, a bakery cooperat ive,  COMAPAN, and a coopera t i  ve par- 

t i c i p a t i n g  bakery PAN PALMERA. The p r o j e c t  covered the  pe r iod  1975-1978. 

Soy f o r t i f i c a t i o n  technology was t r a n s f e r r e d  t o  E l  Salvador by FTB personnel. 

Soy f o r t i f i e d  bread products were prepared i n  t h e  m i l l  bakery and a workshop was 

put-on f o r  members o f  COMAPAN who might  be p a r t i c i p a n t s  i n  a countrywide 

program. The qual i t y  o f  the f o r t i f i e d  baked products was judged t o  be equal o r  

b e t t e r  than u n f o r t i f i e d  products and product ion  c o s t  was equal or i n  some cases 

lower than f o r  u n f o r t i f i e d  products based on duty f r e e  impor ta t i on  o f  f o r -  

t i f i c a t i o n  i ng red ien ts  (6.2). 

Next, FTB provided t h e  serv ices  o f  a market economist who ass i s ted  a l o c a l  

marKet research company i n  p lanning and conduct ing two s tud ies .  One study, was 

a bread c o n s u ~ j t i o n  and buying survey (6.3)  and the  o ther  was a t e s t  market of  

soy f o r t i f i e d  bread (6 .4 ) .  The consumption survey showed bread products t o  be 

consumed by 95 percent  o f  people on a regu la r ,  d a i l y  basis .  

The t e s t  market was c a r r i e d  o u t  w i t h  f o r t i f i e d  bread produced by PAN PALMERA 

bakery. I t  inc luded s e l l i n g  f o r t i f i e d  bread f o r  f o u r  wesks i n  24 r e t a i l  s to res  

a longside u n f o r t i f i e d  product  a t  t he  same p r i c e .  Sales were good and consumer 

acceptance st rong.  The f o r t i f i e d  product  was pre fer red  by the  consumers and 

considered t o  be b e t t e r  qual i t y .  

The p o s i t i v e  r e s u l t s  o f  the t e s t  market were expected t o  prompt t h e  f u l l - s c a l e  

product ion  and market ing o f  f o r t i f i e d  bread products i n  El  Salvador. However, 

t he  GOES d i d  n o t  g ran t  du ty  f r e e  s ta tus  t o  soy f l o u r  and the expected program 

was n o t  implemented. So again, desp i te  the  f a c t  t h a t  FTB made technology 



a v a i l a b l e  w i t h  which p r o t e i n  f o r t i f i e d  bread cou ld  be produced a t  low-cost,  o r  

even no addi t i c n a l  c o s t  over  r e g u l a r  bread cos t ,  t he  technology was n o t  used. 

As i n  Korea, p o l i t i c a l  and business reasoning p reva i l ed  and the  expected we l fa re  

of consumers was secondary (6.5). 

2.6.3 IMPROVING THE NUTRITIVE VALUE OF WHEAT FOODS 

PURPOSE 

I n  1976, the  A.I.D. O f f i c e  of N u t r i t i o n ,  es tab l i shed  a p r o j e c t  f o r  " Improving 

the  N u t r i t i v e  Value of Wheat Foods". The p r o j e c t  was in tended t o  be a v e h i c l e  

t o  acce lera te  u t i  1 i z a t i o n  of  p r o t e i n  f o r t i f i c a t i o n  technologv which had been 

developed through A. I .D funded research. I t s  o b j e c t i v e  was t o  i n t roduce  soy 

f o r t i f i e d  bread products i n  appropr ia te  coun t r i es  u t i l i z i n g  composite f l o u r  

techniques. The f i v e  J ear  p r o j e c t  was imp1 emented by USDA1s Westerr1 Regional 

Research Center i n  A1 bany , Cal i f o r n i  a  through a PASA. Mon i to r ing  respon- 
-. 

s i b i l i t i e s  were assigned t o  FTB as p a r t  o f  RSSA a c t i v i t i e s .  

PROCEDURES AND ACCOMPLISHMENTS 

The i n i t i a l  task i n  the  p r o j e c t  was t o  i d e n t i f y  1-3 coun t r i es  where the  tech- 

nology cou ld  be u t i  1  i zed .  Wheat consuming coun t r i es  were evaluated us ing  selec- 

t i o n  c r i t e r i a  which i nc luded  wheat f l o u r  consumption l e v e l s  , p r o t e i n  de f ic iency  

i n  the  t a r g e t  populat ion,  a v a i l a b i l i t y  o f  l o c a l  p r o t e i n  sources and i n t e r e s t  by 

the  USAID and hos t  government. Seven c o u n t r i e s  were chosen as candidates. They 

were B o l i v i a ,  Costa Rica, Ch i le ,  Egypt, Morocco, Paraguay and S r i  Lanka. V i s i t s  

were made t c  these coun t r i es  by a team o f  WRRC personnel and p r o j e c t  proposals 

were made f o r  Morocco, Costa Rica, S r i  Lanka and B o l i v i a .  These were fo l lowed 

by prepara t ion  o f  d e t a i l e d  assessment r e p o r t s  a f t e r  country  v i s i t s  by a team of 

techn ica l  exper ts .  



B o l i v i a  emerged as the on ly  v i a b l e  candidate f o r  a p r o j e c t  and techn ica l  

ass is tance was provided t o  B o l i v i a  which r e s u l t e d  i n  t he  development o f  a 

program f o r  p r o t e i n  f o r t i f i c a t i o n .  The o ther  candidate coun t r i es  were n o t  

se lec ted  because p r o t e i n  f o r t i f i c a t i o n  wasn' t  needed o r  i t  wasn' t  f e a s i b l e  t o  

i n t roduce  technology o r  o the r  approaches were be ing  used t o  combat p ro te in -  

c a l o r i e  m a l n u t r i t i o n .  

Technical ass is tance was prov ided t o  B o l i v i a  by WRRC over  a f i ve-year  per iod.  

I t  inc luded shor t - term techn ica l  ass is tance by cereal  techno log is ts ,  n u t r i  - 
t i o n i  s t s ,  economists, process engineers, e t c .  who worked w i  tli in -count ry  coun- 

t e r p a r t s  t o  develop a two-phase implementat ion p lan  f o r  a composite f l o u r  

program u t i l  i z i n g  soy f o r t i f i c a t i o n  technology. The p r o j e c t  r e s u l t e d  i n  

e s t a b l i s h i n g  an exxensive i n f r a s t r u c t u r e  and cadre o f  s k i l l e d  persons i n  B o l i v i a  

f o r  composite f l o u r  t e s t i n g .  Prov is ions  were made t o  develop engineer ing p lans 

and c o s t  est imates f o r  r e f i t t i n g  F lour  m i l l s  and a soy processing p l a n t .  Local 

s tud ies  were made o f  consumer acceptance and p o t e n t i a l  adverse phys io log i ca l  

e f f e c t s  ( f l a t u l e n c e )  o f  f o r t i f i e d  products. Baking eva lua t ions  o f  f o r t i f i e d  

bread and pasta were c a r r i e d  ou t  and an economic f e a s i b i l i t y  study o f  a na t io r ia l  

program f o r  f l o u r  f o r t i f i c a t i o n  was completed. 

The resu l  t i n g  implementat ion p lan  f o r  i n t r o d u c i n g  f o r t i f i e d  wheat products t o  

B o l i v i a  was presented t o  the  GOB who accepted i t  w i t h  m o d i f i c a t i o n s  t o  i nc lude  

pasta f o r t i f i c a t i o n  (6.6) 

I n  1981, the  M i n i s t r y  o f  Commerce and Tourism approved the  p lan  and i t  was pre- 

sented t o  an I n t e r - M i n i s t e r i a l  Committee on Wheat f o r  review. The GOB decree 

was issued r e q u i r i n g  t h a t  wheat f l o u r  must be f o r t i f i e d  w i t h  soy. 

Unfor tunate ly ,  the  program f o r  Improving the  N u t r i t i o n a l  Q u a l i t y  of Wheat Foods 

i n  B o l i v i a  bras n o t  implemented. Due t o  a co l lapse o f  the  B o l i v i a n  economy, the 

p r o j e c t  was dropped and i t  has n o t  been p icked up again. 



I I of t h i s  p r o j e c t  was t o  increase the  general consump- 

t i o n  of p ro te in ,  and p r o j e c t  a c t i v i t i e s  l e d  t o  a p lan  of a c t i o n  which would per- 

m i  t bread and pasta f o r t i f i c a t i o n  i n  B o l i v i a  w i t h  l o c a l l y  produced soy p r o t e i n .  

I f  a t  some t ime i n  the fu tu re ,  n u t r i t i o n i s t s  again conclude t h a t  the  d i e t s  o f  

t h e  general pub1 i c  would b e n e f i t  f rom more p ro te in ,  t he  B o l i v i a n  p r o j e c t  should 

be reconsidered and, i f  appropr iate,  implemented as a d i r e c t  n u t r i t i o n  i n te rven -  

ti on. 

2.6.4 RECOMMENDATIONS 

Wheat and wheat f l o u r  are major food s tap les  i n  many p a r t s  o f  t h e  wor ld  and f r e -  

quent ly  p rov ide  h a l f  o r  more of t he  p r o t e i n  and food energy consumed by low 

income f a m i l i e s .  C lea r l y  wheat can serve as a veh ic le  t o  p rov ide  supplementary 

n u t r i e n t s  t o  those f a m i l i e s  i f  needs a r e  i d e n t i f i e d  and l o c a l  agencies decide t o  

u5e f o r t i f i c a t i o n  as an i n t e r v e n t i o n .  FTB a c t i v i t i e s  demonstrated t h a t  wheat 

f o r t i f i c a t i o n  technologies e x i s t  and can be used i f  l o c a l  cormnitments are made. 

I t  i s  s t rong ly  reco~nmended t h a t  A.1 .D. g i v e  ser ious cons idera t ion  t o  use o f  f o r -  

t i f i e d  wheat and wheat f l o u r  as n u t r i t i o n  i n te rven t i ons  i n  the fu tu re .  
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LOW-COST EXTRUSION COOKING ( LEC ) 

2.7.1 INTRODUCTION 

I n  1974, the  A . 1  .D. O f f i c e  o f  N u t r i t i o n  requested FTB t o  develop low-cost  e x t r u -  

s i o n  cooking (LEC) as a means o f  manufactur ing inexpensive, n u t r i t i o u s  foods and 

t o  t r a n s f e r  LEC techno1 ogy t o  developing coun t r i es .  

The request  was based on exp lo ra to ry  work by FTB du r ing  1972-73 which i n d i c a t e d  

t h a t  c e r t a i n  machines developed i n  the  U.S. f o r  processing soybeans t o  make an i -  

mal feed a l so  had p o t e n t i a l  f o r  manufactur ing precooked foods s i m i l a r  t o  corn-  

soy-mil  k  (CSM) and o the r  n u t r i t i o n a l  food supplements d i s t r i b u t e d  overseas 

through the Food f o r  Peace programs (7.1).  

LEC ex t ruders  c o n s i s t  o f  a screw wliicti f o rces  dry ,  g ranu lar  m a t e r i a l s  ( l i k e  

whole o r  ground soybeans and c o r n )  through a t u b u l a r  s h e l l  and o u t  a narrow 

c o n s t r i c t i o n  o r  d i e  a t  t h e  end o f  t he  screw; w h i l e  t r a n s i t t i n g  the  screw, the  

m a t e r i a l  i s  cooked w i t h  heat  generated by f r i c t i o n  from the  energy furr l ished b.y 

t h e  motor d r i v i n g  the  screw. I n i t i a l l y  FTB l i m i t e d  "LEC" t o  i nc lude  on ly  those 

e x t r u s i o n  cookers developed i n  the  U.S t o  cook soybeans on t h e  farm f o r  use as 

i n g r e d i e n t s  i n  animal feed. Subsequently, t h e  d e f i n i t i o n  was expanded t o  

i n c l u d e  a1 1 small capac i t y  , re1 a t i  v e l y  inexpensive e x t r u s i o n  cookers. 

The 1972 FTB s tud ies  had shown t h a t  LEC machines, d r i v e n  by an e l e c t r i c  motor lor 

d i e s e l  engine, cou ld  cook up t o  500-1000 pounds per  hour  o f  soybeans o r  soy- 

ce rea l  combinations and t h a t  LECs r e q u i r e  l i t t l e  t r a i n i n g  and few pieces o f  

a n c i l l a r y  equipment t o  be made ope ra t i ona l .  The extruded LEC products, when 

ground t o  f l o u r  and f o r t i f i e d  w i t h  v i tamins  and minera ls ,  appeared t o  be 



s u i t a b l e  as an a l t e r n a t i v e  t o  CSM and t o  have p o t e n t i a l  t o  be manufactured i n  

smal l  f a c t o r i e s  i n  developing coun t r i es .  The s tud ies  a l s o  suggested the  machi - 
nes cou ld  produce a v a r i e t ! ~  of o the r  products. These i nc luded  f u l l - f a t  soybean 

f l o u r  as a p r o t e i n  f o r t i f i c a n t  f o r  bread and o the r  processed foods, snacks and 

b r e a k f a s t  cerea l  type foods, pre-cooked cerea l  f l o u r s ,  t ex tu red  p l a n t  p r o t e i n s  

as meat s u b s t i t u t e s  and extenders, s t a b i l i z e d  r i c e  bran, and a number o f  

i n d u s t r i a l  non-food products.  However the  major  a p p l i c a t i o n  f o r  LEC foreseen by 

A.1 .D.  and FTB was the small -sca le  manufacture of CSM-type products w i t h i n  deve- 

1 oping coun t r i es  t o  rep lace imported Food f o r  Peace conmodi t i e s .  

The f o l l o w i n g  sec t ions  descr ibe  the  major a c t i v i t i e s  undertaken by FTB du r ing  

1974-1989 as FTB and i t s  cooperators and con t rac to rs  c a r r i e d  o u t  the program t o  

develop LEC technology and t o  t r a n s f e r  the  technology t o  appropr ia te  s i t e s  i n  

developing coun t r i es .  

2.7.2 LEC CAPABILITIES AND LIMITATIONS 

PURPOSE 

Low-cost e x t r u s i o n  cookers Nere i d e n t i f i e d  as having p o t e n t i a l  f o r  small 

sca le  food manufactur ing opera t ions  as a sp in -o f f  of  technical assis tance pro-  

v ided t o  CAREIIndia. I n  t he  l a t e  1960s and e a r l y  70s CARE was i n t e r e s t e d  i n  

e s t a b l i s h i n g  small f a c t o r i e s  t o  make foods f o r  use i n  pub1 i c  feed ing  programs 

which i t  administered. CARE had es tab l i shed  several p i l o t  opera t ions  around 

I n d i a  t o  t e s t  d i f f e r e n t  processes and approaches. However, i t  had n o t  found an 

inexpensive,  smal l -scale means f o r  cooking soybeans and ce rea l s  t o  o b t a i n  pre-  

cooked blended foods such as those prov ided through Food f o r  Peace. 

A t  t he  suggest ion o f  FTB, CARE procured an LEC (Brady Crop-Cooker, Model 206) 

which i t  i n s t a l l e d  i n  Un i ted  F l o u r  M i l l s ,  Ca lcu t ta  i n  1972. With ass is tance 



f rom FTB, CARE evaluated the LEC by producing t e s t  l o t s  o f  a  v a r i e t y  o f  pre-  

cooked food products based on wheat, r i c e ,  soybeans, peanwts, e t c .  CARE a l s o  

c u r s o r i l y  t es ted  the  poss ib i  1  i t y  o f  s t a b i l  i z i n g  r i c e  bran us ing  the  Brady 

ex t rude r .  The r e s u l t s  3 f  t he  t e s t s  suggested t h a t  t he  Brady ex t ruder  cou ld  cook 

a  v a r i e t y  o f  m a t e r i a l s  avtd c rea te  products s i m i l a r  t o  those prov ided t o  I n d i a  

through the  U.S. Food f o r  Peace program. However the t e s t s  a l s o  i n d i c a t e d  t h a t  

t h e  LEC was uns tab le  under some cond i t i ons  and cou ld  e a s i l y  become plugged by 

some o f  the  raw ma te r ia l  s. They a1 so showed t h a t  the raw m a t e r i a l s  and pro-  

cessing va r iab les  cou ld  have a  l a r g e  e f f e c t  on the pr*oduct c h a r a c t e r i s t i c s .  The 

C a l c u t t a  t e s t s  made i t  c l e a r  t h a t  more needed t o  be known about the  c a p a b i l i t i e s  

and l i m i t a t i o n s  o f  LECs before  they cou ld  be recommended f o r  use i n  p r a c t i c a l  

f eedi ng programs. 

Accordingly ,  i n  1974, a f t e r  cons ider ing  USDA/ARS and o the r  p o t e n t i a l  co l  labora-  

t o r s ,  FTB entered i n t o  a  c o n t r a c t  w i t h  Colorado S ta te  U n i v e r s i t y  (CSU) t o  

i n s t a l  1  an LEL p i  l o t  p l a n t  and t o  undertake s tud ies  t o  determine the  capab i l  i - 
t i e s  and l i m i t a t i o n s  o f  LEC machines as r e l a t e d  t o  p roduct ion  o f  low-cost  n u t r i -  

foods i n  developing coun t r i es .  The CSU s tud ies  were l e d  by Judson Harper and 

Richard Jansen. 

PROCEDURES AND ACCOMPLISHMENTS 

Colorado S ta te  U n i v e r s i t y  (CSU) i n s t a l l e d  two LEC machines i n  i t s  p i l o t  

p l a n t ,  a  Brady Crop-Cooker Model 206 and a  T r i p l e  F  InstaPro Model 500. 

Both machines were standard commercial u n i t s  c o s t i n g  l e s s  than $10,000. No 

a1 t e r a t i  ons were made t o  e i t h e r  machine. CSU s c i e n t i s t s  and engineers evaluated 

the  performance o f  the  machines us ing  r i c e ,  corn, wheat, sorghum, soybeans, 

peanuts, and a  number o f  o the r  g ra ins .  P r a c t i c a l  opera t ing  cond i t i ons  were 

es tab l i shed  f o r  a  range of throughput ra tes ,  temperatures, mo is tu re  add i t i ons ,  



e tc .  and t h e  r e s u l t i n g  products were t e s t e d  t o  assess the  organo lep t ic  proper- 

t i e s ,  s torage s t a b i l  i ty, enzyme i n a c t i v a t i o n ,  n u t r i t i o n a l  qua1 i t i e s ,  and o the r  

p r o p e r t i e s  ( 7 . 2 ) .  The r e s u l t s  showed t h a t :  

LECs a re  capable of cooking cerea l  /legume mix tures  t o  produce 
d r y  i r r e g u l a r  pieces s u i t a b l e  f o r  g r i n d i n g  t o  make f l o u r s  
and meals which can be used i n  p lace of precooked blended 
foods suppl i e d  by t h e  U.S. through the  Food f o r  Peace 
Program. The machines a r e  a1 so capable 'of cooking soybeans 
and i n a c t i v a t i n g  the  a n t i  -growth fac to rs  t o  make a  n u t r i  - 
t i o u s ,  f u l l - f a t  soybean product  s u i t a b l e  f o r  use as a  p r o t e i n  
and energy r i c h  food f o r t i f i c a n t .  No equipment mod i f i ca t i ons  
a r e  requ i red  t o  produce these products. 

- I n  o rde r  t o  ob ta in  a  u n i f o r m l y  cooked, g r i t - f r e e  product,  
i t  i s  des i rab le  t o  p reg r ind  the  g r a i n  t o  make a  f l o u r  o r  
~nea l  . A1 so, t o  assure smooth, t r o u b l  e-free operat ions,  t he  
g r a i n  f e d  t o  the  ex t rude r  should c o n t a i n  a t  l e a s t  5% o i l .  I n  
a d d i t i o n ,  adding a  smal 1  amount of water (about  5%) t o  the  
feed stock improves opera t ions .  (Th i s  small amount of  water 
vapor izes du r ing  processing and no d r y i n g  o f  t he  product  i s  
r e q u i  red. ) However LEC systems r e q u i r e  g r i n d i n g  , coo l  i ng , and o the r  
a n c i l l a r y  equipment i n  o rde r  t o  be ope ra t i ona l .  

- LECs are  n o t  capable of cooking pure cerea l  g ra ins ,  such as 
corn,  2nd are incapable o f  making un i fo rmly  shaped pieces 
s i m i l a r  t o  those found i n  commercial b reak fas t  ce rea l s  and 
snack i tems. Textured vegetable p r o t e i n  products as used f o r  
meat s u b s t i t u t e s  and extenders cannot be produced w i t h  the  LEC 
machines evaluated by CSU. 

- Car l  Cater  o f  Texas A&M found t h a t  LECs are  capable o f  i n a c t i v a t i n g  t h e  
l i p a s e s  i n  r i c e  bran and s t a b i l i z i n g  i t  so t h a t  i t  can be s to red  inde-  
f i n i t e l y  and e d i b l e  o i l  recovered f rom i t  (7.3). 

Subsequent t o  these f i n d i n g s ,  o t h e r  small , r e l a t i v e l y  inexpensive e x t r u s i o n  

cookers were i den ti f i eG i n c l  u d i  ng t h e  Meal s  %r Mi 1  1  i o n s  ex t rude r  developed by 

Mark S te rne r  and the  4 1/2" Anderson Expander manufactured by Anderson 

I n t e r n a t i o n a l ,  Cleveland, Ohio. These machines c o s t  somewhat more than the  

Brady and T r i p l e  F machines b u t  nad more v e r s a t i l i t y  and were capable of pro-  

ducing shaped pieces, cooking pure cerea l  g ra ins  w i thou t  o i l ,  and making tex -  

t u r e d  p r o t e i n s  (7.2). 



Concurrent w i t h  the  research a t  Colorado S ta te  U n i v e r s i t y ,  FTB arranged t o  make 

th ree  Brady ex t rude rs  a v a i l a b l e  f o r  demonstrations a t  techn ica l  i n s t i t u t e s  i n  

developing co~!nt i - jes.  The o b j e c t i v e  of t he  demonstrations was t o  i d e n t i f y  

s i t u a t i o n s  where LEC might  have a p p l i c a b i l i t y  and t o  s t i m u l a t e  i n t e r e s t  among 

p o t e n t i a l  users. The i n i t i a l  demonstrat ions were undertaken a t  t h e  E r s t  

A f r i c a n  I n d u s t r i a l  Research Organ iza t ion  (EAIRO) , Na i rob i  , Kenya, the  

I n s t i t u t i o n  f o r  N u t r i t i o n  i n  Cent ra l  America and Panama (INCAP), and Bogor 

Ag r i cu l  t u r a l  U n i v e r s i t y  , Bogor, Indonesia. Subsequently c e r t a i n  o f  the  machi- 

nes were moved t o  o t h e r  s i t e s  i n  the  P h i l i p p i n e s ,  Thai land, and Pakistan f o r  

f u r t h e r  demonstrations. CSU techn ic ians  ass i s ted  w i t h  the demonstrations by 

t r a i n i n g  l o c a l  operators and e x p l a i n i n g  the  func t i ons  and opera t ion  o f  the 

equipment. 

As a  d i  r e c t  r e s u l t  of the  demonstrations, o rgan iza t i ons  i n  several coun t r i es  

became i n t e r e s t e d  i n  LEC and decided t o  procure and use LEC f o r  manufacture o f  

food supplements . These coun t r i es  i nc luded  Tanzania, Costa Rica , Guyana, 

Thai 1  and, and the  P h i l i p p i n e s .  Other c o u n t r i e s  c a r r i e d  o u t  in-depth s tud ies  o f  

LEC b u t  d i d  n o t  i n s t a l l  manufactur ing systems. A summary o f  the  a c t i v i t i e s  t o  

eva lua te  the  c a p a b i l i t i e s  and l i m i t d t i o n s  o f  LEC and t o  exp lore  i n t e r e s t  i n  u t i -  

l i z a t i o n  of the  technology i s  a v a i l a b l e  i n  t h e  Proceedings o f  the F i r s t  

I n t e r n a t i o n a l  Workshop on Low-Cost Ex t rus ion  Cookers h e l d  a t  CSU i n  June 1976 

(7.2). 

2.7.3 LEC FIELD TRIALS 

PURPOSE 

While FTB's a c t i v i t i e s  prov ided usefu l  i n fo rma t ion  as t o  the  c a p a b i l i t i e s  

and 1  i m i t a t i o n s  of LEC techno1 ogy ana i n s i g h t s  i n t o  p laces where the  tech-  

nology m igh t  be app l ied ,  a  number o f  impor tan t  quest ions r e l a t e d  t o  prac- 

t i c a l i t y  o f  the  technology remained. I n  p a r t i c u l a r ,  t he re  were quest ions as t o  



t h e  d u r a b i l i t y  o f  LEC machines du r ing  cont inuous use i n  developing coun t r i es ,  

t h e  requirements f o r  t r a i n i n g  fo r  operators and superv isors,  the  product ion  

capac i t y  o f  LEC systems, the  c a p i t a l  and ope ra t i ng  cos ts  o f  p roduct ion  u n i t s ,  

and, o f  g rea t  importance, the  u t i l i t y  o f  t he  product  as low-cost n u t r i t i o u s  

foods. FTB and A. I .D. agreed t h a t  these quest ions should be answered through 

f i e l d  t r i a l s  i n  which LEC f a c t o r i e s  would be b u i l t  and operated i n  LDC s e t t i n g s  

and where c o s t  and ope ra t i ona l  da ta  would be c o l  l ec ted .  Accordi ng l y  beginning 

i n  1975, FTB s e t  ou t  t o  eva lua te  LEC technology through a se r ies  o f  f i e l d  t r i a l s  

i n  developing coun t r i es .  

PRXEDURES AHD ACCOMPLISHMENTS 

Three s i t e s  were se lec ted  f o r  LEC f i e l d  t r i a l s .  The f i r s t  was i n  S r i  Lanka 

where FTB co l l abo ra ted  w i t h  CARE t o  e s t a b l i s h  an LEC fac to ry  t o  produce 

Thriposha, a blended f t ,od d i s t r i b u t e d  by CARE i n  p u b l i c  feed ing  programs as 

a n u t r i t i o n a l  supplement f o r  young c h i l d r e n  and pregnant and l a c t a t i n g  women. 

The second was i n  Tanzania where Nat iona l  M i l l i n g  Corporat ion,  a pub1 i c  sec to r  

food manufactur ing and d i s t r i b u t i o n  company, in tended t o  manufacture a CSM-type 

product  f o r  d i s t r i b u t i o n  by the  M i n i s t r y  o f  Heal th i n  MCH programs and a l s o  t o  

a t tempt  i t s  sa le  as a branded, r e t a i l  product.  And the  t h i r d  was i n  Costa Rica 

where CARE was promoting the  product ion  and consumption o f  soybeans and decided 

t o  e s t a b l i s h  a f a c t o r y  t o  make a v a r i e t y  o f  soy-based food products f o r  use i n  

p u b l i c  food d i s t r i b u t i o n  programs. 

A t  a l l  t h ree  s i t e s ,  FTB entered i n t o  agreements t o  p rov ide  techn ica l  ass is tance 

t o  he1 p the  l o c a l  o rgan iza t i ons  e s t a b l i s h  LEC f a c t o r i e s  t h a t  would enable them 

t o  reach t h e i r  ob jec t i ves  and a t  the  same t ime would per in i t  FTt) and A .  I .D. t o  

use the  f a c t o r i e s  t o  c o l l e c t  opera t iona l  and c o s t  i n fo rma t ion  w i t h  which t o  

assess LEC techno1 ogy . 



S r i  Lanka 

The S r i  ianka f i e l d  t r i a l  took p lace i n  two steps. The f i r s t  was an LEC system 

i n s t a l l e d  a t  a r i c e  m i l l  near Kandy where a Brady ex t ruder  was used t o  cook a 

m i x t u r e  of sorghum and soy as an extender f o r  imported Wheat-Soy-Blend (WSB) t o  

make Thriposha. FTB's cooperators a t  Colorado S ta te  U n i v e r s i t y  designed t h e  

system, supp l i ed  the equipment, and arranged f o r  i t s  i n s t a l l a t i o n  i n  e a r l y  1976. 

The second s tep  was t o  t r a n s f e r  t he  Kandy system i n  1979 t o  Ja-Ela, a new s i t e  

near Colombo where the ' fac tory  was expanded w i  tti a d d i t i o n a l  equi p e n t  supp l ied  

j o i n t l y  by CARE and FTB. The new f a c t o r y  was designed by FTB's CSU cooperators 

and operated by Ceylon Tobacco Co. under c o n t r a c t  t o  CARE (7.4) .  

The Ja-Ela f a c t o r y  was the  f i r s t  complete LEC f a c t o r y  and, a t  the  t ime of t h i s  

r e p o r t ,  i t  has been i n  opera t ion  nea r l y  round the  c lock  f o r  ten  years.  The pro- 

duc t  i s  a m ix tu re  o f  corn and soy, e x t r u s i o n  cooked i n  the  f a c t o r y  w i t h  Brady 

ex t ruders ,  and blended w i t h  imported Food f o r  Peace commodities, v i tamins,  and 

minera l  s. The p ropo r t i on  o f  1 ocal l y  processed food has increased over t he  years  

t o  50% a t  t h i s  t ime and i s  scheduled t o  be i O O %  indigenous i ng red ien ts  by 1991. 

Tne ou tpu t  of  the  f a c t o r y  has r e g u l a r l y  been 10-12,u00 tons  per  yea r  and i t  has 

been used as a supplement f o r  up t o  650,000 young c h i l d r e n  and mothers per  y e a r  

through the  CARE adminis tered maternal c h i l d  heal t h  program. 

As a p a r t  o f  t he  Thriposha program, some o f  the  f a c t o r y  ou tpu t  was p u t  up i n  

commercial packages and s o l d  by Lever Bros. o f  Ceylon as a r e t 2 i . l  product.  

Because the  concept o f  s e l l  i ng donation-type food supplements appeared t o  have 

general appl i c a b i l  i ty as a means o f  expar~ding n u t r i t i o n  i n t e r v e n t i o n  coverage, 

FTB provided techn ica l  ass is tance t o  CARE f o r  t e s t  m a r ~ e t i n g  and i n t r o d u c t i o n  of 

co~ninercial T h r i  posha. Assistance was prov ided through FTB ' s  Texas A&M coopera- 

t o r s .  Although the  sa le  of Thriposha appeared t o  be successful ,  CARE was 



requ i red  t o  d iscont inue sales i n  1985 when the  capac i ty  o f  the  p l a n t  was i n s u f -  

f i c i e n t  t o  supply both  pub l i c  feeding programs and comnercial d i s t r i b u t i o n .  

Regretably , USAID/Col ombo was unwi 11 i ng t o  a1 1  ow FTB representa t ives  t o  t r a v e l  

t o  S r i  Lanka t o  document c o n e r c i a l  d i s t r i b u t i o n  of Thriposha a t  t h a t  t ime and 

no d e t a i l e d  r e p o r t s  are  a v a i l a b l e  on the  sub jec t .  

The Thriposha food d i s t r i b u t i o n  program has been evaluated i n  terms o f  process 

and impact and found t o  be e f f e c t i v e  and t o  s i g n i f i c a n t l y  reduce m a l n u t r i t i o n  

among c h i  1  dren ! 7.5 1. 

Costs and performance of the  LEC fac to ry  a t  Ja-Ela were evaluated by CSU over 

the  pe r iod  1980 through 1982. The eva lua t ion  showed t h a t  t he  equipment was 

durable and r e l i a b l e  and cou ld  be run on a  schedule comparable t o  o ther  

i n d u s t r i a l  ex t rus ion  f a c t o r i e s  operated i n  the  U .S. The p l a n t  operated about 

80% o f  the  t ime i t  had been scheduled t o  op :rate, and on ly  25-65% o f  the down- 

t ime was a t t r i b u t a b l e  t o  equipment problems. ( A  l a r g e  p a r r  o f  the  down-time 

was a t t r i b u t a b l e  t o  power f a i l u r e s  and p l a n t  l o g i s t i c s  prob!ms. ) I n  add i t i on ,  

the  c a p i t a l  and opera t ing  cos ts  f o r  t he  Ja-Ela fac tory  were i n  f a c t  q u i t e  low 

and j u s t i f i e d  the  name " low-cost" .  Dur ing  the  per iod  o f  eva luat ion ,  80-90% o f  

the  costs associated w i t h  the  f a c t o r y  were raw m a t e r i a l s  and packaging mate r ia l  s  

costs;  expenses f o r  labor ,  power, equipment and r e l a t e d  processing cos ts  were 

genera l l y  i n  the  range 6-95 o f  t h e  t o t a l  cos ts  o f  t he  product.  A complete ana- 

l y s i s  o f  t he  Ja-Ela f a c t o r y  opera t ions  was prepared by CSU and d i s t r i b u t e d  t o  

those i n t e r e s t e d  i n  u t i  1  i z i n g  LEC technology (7.4 1. 

A t  t h e  t ime o f  p repara t ion  o f  t h i s  repo r t ,  t he  Government of S r i  Lanka had com- 

m i  t t e d  l t s e l f  t o  expansion o f  t h e  f a c t o r y  and phase-over t o  use o f  100% o f  i n d i  - 
genous raw mate r ia l .  A GOSL request f o r  proposals t o  t r i p l e  the  capac i ty  of t he  

f a c t o r y  had been issued and s e l e c t i o n  o f  a  con t rac to r  was i n  progress. 



The S r i  ianka f i e l d  t r i a l  was f u l l y  successful  i n  demonstrating the practical 

u t i l i t y  o f  us ing  LEC t o  manufacture n u t r i t i o u s  food supplements i n  developing 

c o u n t r i e s  and gather ing  c o s t  and opera t iona l  data w i t h  which t o  asgess LEC tech-  

nology.  I n  a d d i t i o n  CARE'S d i s t r i b u t i o n  o f  Thriposha i n  pub1 i c  feeding programs 

and i t s  a c t i v i t i e s  w i t h  Lever Bros, of Ceylon t o  i n t roduce  Thriposha as a com- 

m e r c i a l ,  r e t a i l  product  t o  reach o the r  segments o f  t h e  popu la t ion  were a l s o  very 

successfu l .  FTB and CSU documentation o f  t he  Thriposha program has been used t o  

s t i m u l a t e  o the r  coun t r i es  t o  consider  use o f  LEC as a means o f  producing low- 

c o s t  n u t r i t i o u s  foods ( 7 . 6 j .  

Tanzania 

I n  1977, a f t e r  observing LEC aemonstrat ions a t  EAIRO i n  Naf r o b i  , the Government 

o f  Tanzania decided i t  wished t o  e s t a b l i s h  an LEC manufactur ing system t o  make 

blended foods from co rn  and soybean f o r  use i n  p u b l i c  feed ing  programs i n  p lace  

of imported T i t l e  I 1  commodities. I t  a1 so decided t o  exp lore  sales of the pro-  

duc t  through r e t a i l  o u t l e t s  as a commercial venture. 

USAID/Dar es Salaam requested FTB t o  use Tanzania as a s i t e  f o r  an LEC f i e l d  

t r i a l  and t o  g i v e  ass is tance t o  Nat iona l  M i l l i n g  Corporat ion (NMC! t o  design 

and b u i l d  an appropr ia te  LEC f a c t o r y  i n  Dar es Salaam. A t  t he  request  o f  t h e  

O f f i c e  o f  N u t r i t i o n ,  FTB provided the  design f o r  2 f a c t o r y  and imported equip- 

ment and gave assis tance t o  t r a i n  Tanzanian techn ic ians ,  a l l  through FTB's 

coopera t ive  agreement w i t h  CSU. The NMC f a c t o r y  was designed t o  produce a 

fu l l y - cooked  CSM-type product  and was p u t  i n t o  ope ra t i on  i n  1978. The product  

was c a l l e d  L isha.  

I n  1979, FTB and A. I .D .  sponsored a Second I n t e r n a t i o n a l  Workshop o f  Low-Cost 

Ex t rus ion  Cookers and h e l d  t h e  workshop i n  Dar es Salaam (7 .7 ) .  The newly 



opened L isha f a c t o r y  was an impor tan t  element i n  the  workshop and p a r t i c i -  

pants from near l y  20 c o u n t r i e s  viewed the  operat ions o f  t he  f a c t o r y  and 

were impressed w i t h  the  s i m p l i c i t y  of t h e  p l a n t  and the  ease o f  operat ions.  

Regretabiy,  L f  sha opera t ions  went downhf 11 f n 1979 when government funds were 

d i v e r t e d  from Lisha procurement t o  the  war w i t h  Uganda. Also NMC i n e f f i c i e n c i e s  

delayed procurement o f  v i tamins  and minera l  s and e s s e n t i a l  replacement p a r t s  f o r  

t h e  equipment, and d i s t r i b u t i o n  of the  product  became entangled i n  in teragency 

r i v a l  r i e s .  While the  L i shz  f a c t o r y  cont inued t o  operate i n t e r m i t t e n t l y  , i t  was 

bad ly  neglected and FTB was n o t  ab le  t o  c o l l e c t  use fu l  infotamation regard ing  

c o s t s  and operat ions.  

I n  1986, Gregg Easterbrook , a w r i t e r  f o r  Science Magazine, v i s l  t ed  Tanzania and 

wro te  an a r t i c l e  on the  L isha f a c t o r y  e n t i t l e d  "A Feeding Machine" (7.8). H i s  

a r t i c l e  which cornrile.ided LEC technology f o r  i t s  simp1 i c i  ty and low cos t ,  was 

h i g h l y  c r i t i c a l  o f  A. I .D .  and the  p r o j e c t  f o r  "g loss ing  over  the  p r a c t i c a l  

s o c i a l  d i f f i c u l t i e s  ( o f  technology t r a n s f e r )  . . . as i f  the  cooker e x i s t e d  i n  a 

vacuum". Unfor tunate ly  Easterbrook missed the  p o i n t  o f  the  f i e l d  t r i a l  and 

f a i l e d  t o  note the ser ious  e f f o r t  made by many experienced i n t e r n a t i o n a l  spe- 

c i a l i s t s  t o  account f o r  t he  s o c i a l  s e t t i n g s  i n  which technology t r a n s f e r  occurs. 

Regrett.ably he d i s t o r t e d  o r  ignored the  few fac ts  he had c o l  l e c t e d  and m i  srepre-  

sented t h e  f i e l d  t r i a l  t o  the  general pub1 i c  through a popular  magazine. The 

lesson t o  be learned from the  Easterbrook a r t i c l e  i s  n o t  t h a t  development spe- 

c i a l i s t s  should cons ider  t he  s o c i a l  s e t t i n g  i n  t h e i r  a c t i v i t i z s  (which they know 

a1 1 too  we1 1 1, b u t  t h a t  b iased eval ua t i ons  o f  development programs by inade- 

qua te l y  informed j o u r n a l i s t s  can e a s i l y  th rea ten t h e i r  e f f o r t s .  



Another lesson i s  t h a t  1  ong-term p r o j e c t s ,  even we1 1  considered p r o j e c t s ,  can 

f a i  1  when wars and o the r  unpl anned b u t  n o t  uncommon d i  s rup t i ons  in te rvene.  

However i t  i s  c l e a r  t h a t  if development s p e c i a l i s t s  refused t o  implement pro- 

j e c t s  u n t i l  a l l  e v e n t u a l i t i e s  had been considered and the  p r o j e c t  found t o  be 

r i s k  f r e e ,  no th ing  would be done. 

Costa Rica 

The f i e l d  t r i a l  i n  Costa Rica arose when CARE decided t h a t  soybeans, because o f  

t h e i r  h igh  p r o t e i n  and low cos t ,  m igh t  have a  p lace i n  the  d i e t s  of Costa 

Ricans. The CARE Country D i r e c t o r  i n i t i a t e d  a  p r o j e c t  t o  promote l o c a l  produc- 

t i o n  o f  soybeans and concu r ren t l y  sought ways t o  u t i l i z e  soybeans i n  l o c a l  

foods. Dur ing  h i s  i n q u i r e s ,  the  Country U i r e c t o r  came across LEC technology and 

requested ass is tance from FTB t o  e s t a b l i s h  an LEC f a c t o r y  i n  Costa Rica. 

I n  1975, FTB and CSU c o o p e r a t ~ r s  a ided CARE i n  the  development o f  a  p r o j e c l  t o  

i n s t a l l  an LEC fac to ry  co manufacture a  precooked corn-soy-blend t o  rep lace an 

i d e n t i c a l  p roduct  imported by CARE through the  Food f o r  Peace program and used 

w ide ly  i n  school feed ing  and o the r  p u o l i c  food d i s t r i b u t i o n  programs. The pro- 

j e c t  a l s o  c a l l e d  f o r  manufacture o f  f u l l - f a t  soybean f l o u r  which cou ld  be used 

as a  p r o t e i n  f o r t i f i c a n t  f o r  bread and as an i n g r e d i e n t  i n  o the r  foods. The 

Government o f  Costa Rica agreed t o  pay t h e  cos ts  o f  f a c t o r y  opera t ions  through a  

new soc ia l  we l fa re  program t h a t  had been i n s t i t u t e d  i n  1974. The new program 

r a i s e d  funds through a  p a y r o l l  t a x  and supported b e t t e r  n u t r i t i o n  and h e a l t h  

among lower income groups by var ious  a c t i v i t i e s  i n c l u d i n g  food d i  s t r i b u t i o n .  

USAID/San Jose agreed t o  co- f inance the  c o n s t r u c t i o n  o f  t h e  f a c t o r y  w i t h  CARE, 

and A.I.D.'s O f f i c e  o f  N u t r i t i o n  agreed t o  p rov ide  the  f a c t o r y  design and tech- 

n i c a l  ass is tance f o r  t he  f a c t o r y  as w e l l  as t o  he lp  i d e n t i f y  markets f o r  new 

products through FTB and i t s  cooperators. The CARE fac to ry  went i n t o  product ion 

i n  1979. 



The CARE LEC f a c t o r y  i n  Costa Rica operated f o r  approximately 10 yet i rs  and pro- 

duced a v a r i e t y  of soybean-based food products (7.7 ). The corn-soy-blend pro-  

duct ,  which CARE c a ~ l  l e d  N u t r i  soy, was found t o  have 1 i m i  t e d  use i n  t he  f a m i l y  

we1 f a r e  program and product ion  was d iscont inued.  A market f o r  f u l l  - f a t  soybean 

f l o u r  was n o t  developed i n  Costa Rica and product ion  was n o t  i n i t i a t e d .  However 

several  products developed j o i n t l y  by CARE iind the  food technology department of 

the  U n i v e r s i t y  o f  Costa Rica (CITA) were m6nufactured i n  the p l a n t  and d i s t r i -  

buted t o  up t o  450,000 preschool and school -aged c h i l d r e n  i n  Costa Rica. These 

i n c l  uded V i t a l  ec he and Freschorc ha t a  (sweetened beverage-base products ) , 

Masarina ( a  soy f o r t i f i e d  co rn  f l o u r ) ,  and F r i j o l i s t o  (precooked r e d  bean 

f l o u r ) .  A t o t a l  o f  16-17,000 tons o f  product  were manufactured and t h e  p l a n t  

was used on the average o f  one s h i f t  per  day, f i v e  days per  week du r ing  i t s  10 

yea rs  o f  operat io i ls .  

I n  1985, r e s p o n s i b i l i t y  o f  t he  p l a n t  was t r a n s f e r r e d  from CARE t o  a spec ia l  

foundat ion s e t  up t o  oversee the  p l a n t .  The foundat ion  was d iscont inued a f t e r  

about s i x  months and r e s p o n s i b i l i t y  f o r  the  f a c t o r y  reve r ted  t o  CARE. A t  t he  

same t ime, t he  Government o f  Costa Rica decided t o  s h i f t  t he  emphasis o f  t h e i r  

f a m i l y  we1 f a r e  programs f rom h e a l t h  and n u t r i t i o n  t o  housing. Add i t i ona l  l y  , the 

government decided t o  n o t  p rov ide  food d i r e c t l y  t o  ch i1  dren b u t  t o  g i v e  money 

w i t h  which t o  buy food. When CARE was unable t o  f i n d  comnercial markets f o r  

products from t h e  f a c t o r y ,  t h e  v i a b i l i t y  of t he  f a c t o r y  was undermined and i n  

November 1988, CARE c losed  t h e  f a c t o r y .  

I n t e r e s t i n g l y ,  i n  1975, w h i l e  CARE was developing i t s  LEC p r o j e c t ,  a Costa Rlcan 

businessman, D e l b e r t  C la rk ,  took an i n t e r e s t  i n  LEC technology ( 7 , 7 ) .  Cla rk ,  

work ing c l o s e l y  w i t h  CARE, procured a Brady ex t rude r  which he i n s t a l l e d  i n  h i s  

Pronutre,  S.A. f a c t o r y  near San Jose, and began manufacture o f  several  products. 

One product  was i n s t a n t  pea soup which C lark  made from peas suppl i e d  through 



Food f o r  Peace and which were processed and d i s t r i b u t e d  under c o n t r a c t  t o  the  

GOCR fami ly  we l fa re  program f o r  use i n  p u b l i c  feeding p r o g r a k .  Another was 

s o y - f o r t i f i e d  t o r t i l l a  f l o u r  which C lark  d i s t r i b u t e d  through r e t a i l  o u t l e t s  as a 

commercial product .  C lark  a1 so c o l l a b o r a t e d  wl  t h  Mexican technologists i n  t h e  

development o f  LEC products manufactured and used i n  Mexico (see Sect ion  2.7.4 

below).  C l a r k ' s  operat ions i n c l u d i n g  LEC were d iscont inued i n  about 1933 when 

h i s  company f a i l e d .  

The Costa Rican f i e l d  t r i a l ,  l i k e  t h e  S r i  Lankan opera t ion ,  demonstrated t h e  

f e a s i  b i  1 i t y  o f  ope ra t i ng  LEC systems i n  developing coun t r i es .  However i t  

a l s o  i l l u s t r a t e d  the hazaPd o f  dependance on a government-sponsored progrkm f o r  

v i  ab i  1 i t y  . When the Governmerit o f  Costa Rica changed i t s  p r i o r i  t i e s  t o  exc l  ude 

d e i r e c t  procurement o f  food f rom the  f a c t o r y ,  a r ~ d  CARE was unable t o  i d e n t i f y  

a1 t e r n a t i v e  markets f o r  the product ,  the  f a c t o r y  f a i l e d .  While t h i s  d i d n ' t  

occur  u n t i l  a f t e r  10 years o f  operat ions,  a r a t h e r  3 ~ n g  l i f e - t i m e  f o r  s p e c i a l t y  

food products, i t  cou ld  have occurred a t  any t i n e  when a newly e lec ted  govern- 

ment took o f f i c e  o r  a new gavernment dec i s ion  maker was appointed. C l e a r l y  i t  

would be b e t t e r  f o r  CARE t o  have developed m u l t i p l e  markets f o r  t he  products 

from the  LEC f a c t o r y  so t h a t  i t  would n o t  have been t o t a l l y  dependent on the  

GOCR. A t  the same time, i t  should be c l e a r  t h a t  CARE and most o ther  imple- 

menting agencies w i t h  which A.1 .D. works a r e  n o t  o r i e n t e d  t o  comnercial market 

development -- and even i f  they were, comnercial markets can a l s o  f a i l  o r  f a l t e r  

a f t e r  a pe r iod  o f  t ime as d i d  Mr. C l a r k ' s  business. As a p r a c t i c a l  mat te r ,  the  

Costa Rica experience suggests t h a t ,  if reasonably possib le,  LEC f a c t o r i e s  

should be designed t o  serve mu1 t i  p l e  markets i n  o rde r  t o  1 essen the  dangers of 

dependence on p a r t i c u l a r  government programs o r  p a r t i c u l a r  commercial market 

segments. 



2.7.4 TECHNOLOGY PROLIFERATION 

PURPOSE 

The s tud ies  of LEC c a p a b i l i t i e s  and l i m i t a t i o n s  and the  LEC f i e l d  t r i a l s  

out1 i ned  i n  t he  prev ious sec t ions  demonstrated t h a t  LEC technology can be t rans -  

f e r r e d  t o  devel oping coun t r i es  and used t h e r e  t o  make inexpensive, n u t r i t i o u s  

food products. While the f i e l d  t r i a l s  d i d n ' t  demonstrate the  f u l l  range o f  

p roduct  capabi 1  i t i e s ,  they prov ided evidence t h a t  cerea l  -based blended foods 

l i k e  CSM and CSB can be manufactured and used i n  p lace o f  imported Food f o r  

Peace commodities as 1  ocal  food supplements , especia l  l y  as weaning foods. They 

a1 so suggested t h a t  c e r t a i n  o the r  products 1 i ke i n s t a n t  soups, beverage-bases , 

and precooked cerea l  f l o u r s  ( l i k e  t o r t i l l a  f l o u r s )  might  be made w i t h  LEC tech- 

nology and m igh t  f i n d  a  p lace i n  t he  l o c a l  food cu l tu res .  Bu t  t he  f i e l d  t r i a l s  

po in ted  o u t  t he  need t o  make food products which mesh w i t h  l o c a l  e a t i n g  h a b i t s  

and t o  con f i rm  up- f ron t  t h a t  t h e  foods w i l l  have a  good recep t i on  among the  

feed ing  program r e c i p i e n t s  and o the r  in tended users. 

I n  add i t i on ,  t he  t r i a l s  po in ted  t o  the  need f o r  ass is tance from exper ts  f o r  fac-  

t o r y  design and f o r  t r a i n i n g  o f  t he  p l a n t  superv isors and equipment operators,  

and t h e  d e s i r a b i l i t y ,  a t  l e a s t  i n  t h e  e a r l y  stages, t o  have a  source o f  tech- 

n i c a l  ass i r t ance  f o r  t roub leshoot ing .  And as found a t  every f i e l d  t r i a l  s i t e ,  

s t rong l o c a l  management i s  needed t o  cope w i t h  procurement o f  raw m a t e r i a l s  and 

spare p a r t s  f o r  t he  factory,  p rov ide  capable personnel , and balance qua1 i ty and 

cos ts  aga ins t  p roduct ion  ob jec t i ves .  I n  shor t ,  t he  t r i a l s  showed t h a t  LEC tech- 

nology t r a n s f e r  i s  n o t  u n l i k e  o t h e r  technology t r a n s f e r s  t h a t  a re  made n o t  on ly  

overseas b u t  i n  t h e  U . S .  

LEC technology d i f f e r s  i n  one respect  f rom most o the r  technologies i n  t h a t  i t  i s  

1  i k e l y  t o  be implemented by governments and/or p r i v a t e  vo lun ta ry  groups who have 



1 i t t l e  o r  no experience w i t h  the  manufacturing a r t s .  Accordingly,  LEC tech-  

nology t rans fe r  and u t i l i z a t i o n  i s  h e a v i l y  burdened w i t h  dec is ions  rendered by 

i n d i v i d u a l  s w i t h  1 i ttl e o r  no r e l e v a n t  experience. 

Based on these f i n d i n g s ,  A .  I .D. and FTB entered the  f i n a l  phase o f  t he  a c t i v i t y  , 

p r o l i f e r a t i o n  of LEC technology. The purpose of t h i s  phase was t o  promote u t i -  

1 i z a t i o n  o f  LEC technology and t o  t r a n s f e r  t h e  technology t o  developing 

c o u n t r i e s  where i t  cou ld  app rop r ia te l y  be used. 

PROCEDURES AND ACCOMPLISHMENTS 

F i B  and A .  I .D.  had i n i t i a t e d  technology t r a n s f e r  a c t i v i t i e s  du r ing  the  e a r l y  

stages o f  the  p r o j e c t  by p r o v i d i n g  demonstrat ion equipment and conduct i  ny 

workshops t o  acquaint  p o t e n t i a l  users w i t h  LEC technology as o u t l  i ned above. 

As a r e s u l t ,  a number o f  count ies  explored LEC and several decidea t o  b u i l d  

and operate LEC f a c t o r i e s .  
1 

Subsequently FTB cooperators publ ished an LEC Newsle t te r  t o  f u r t h e r  s t i m u l a t e  

i n t e r e s t  i n  the sub jec t .  The Newslet ter  was c i r c u l a t e d  tw ice  y e a r l y  d u r i n g  the 

p e r i o d  1976 t o  1989 t o  over  700 persons and i n s t i t u t i o n s  t h a t  had shown i n t e r e s t  

i n  the  techno1 ogy. A d e t a i l e d  r e p o r t  on the  Thriposha f i e l d  t r i a l  was publ i shed 

t o  i l l u s t r a t e  uses f o r  LEC technology and i t  was a l s o  c i r c u l a t e d  w ide l y  (7.6). 

An a d d i t i o n a l  r e p o r t  on another LEC f a c i l i t y  i n  Mexico was a1 so publ i shed and 

c i  r c u l  a ted  (7.9). FTB cooperators a t  Colorado S t a t e  U n i v e r s i t y  publ i shed a 

brochure e n t i t l e d  "Low-Cost Food Fac to r i es "  o f f e r i n g  CSU' s serv ice  For t echn ica l  

ass is tance t o  design f a c t o r i e s  and t r a i n  p l a n t  personnel (7 .lo). The se rv i ces  

of FTB cooperators a t  Texas A&M who were i nvo l ved  i n  the  comnercial e a r k e t i n g  

aspects of LEC products i n  S r i  Lanka, Tanzania, and Guyana were a l so  announced. 
L 

The r o l e  o f  market ing i n  developing and i n t r o d u c i n g  LEC products was o u t l  i n e d  i n  



a Texas A&M publ i c a t i o n  cover ing  LEC a c t i v i t i e s  i n  Guyana ( 7 . l l ) ,  CSU indepen- 

d e n t l y  developed a short-course on ex t rus ion  cooking which i t  he ld  on several 

occasions a t  F t .  C o l l i n s ,  CO du r ing  1987-89. 

C o l l e c t i v e l y  these var ious  a c t i v i t i e s  l e d  t o  f a c t o r t e s  being b u i l t  i n  a number 

o f  coun t r i es ,  some w i t h  A . I . D .  and FTB a s s i s t t s c e  and some w i thou t .  The 

fo l l ow ing  paragraphs b r i e f l y  descr ibe the  a d d i t i o n a l  f a c t o r i e s  which were b u i l d  

d i r e c t l y  o r  i n d i r e c t l y  as a r e s u l t  o f  the  LEC p r o j e c t  and associated a c t i v i t i e s .  

Guyana -- 

Guyana Pharlriaceutical Corporat ion (GPC) , a publ i c  sec to r  company i n  Georgetown, 

Guyana, 1 earned about LEC techno1 ogy dur ing  demonstrations o f  the  technology a t  

INCAP. Subsequently GPC representa t ives  saw the CARE LEC f a c t o r y  i n  Costa Rica 

and decided t o  manufacture a cereal-based, pre-cooked weaning food f o r  commer- 

c i a l  d i s t r i b u t i o n  i n  Guyana. They proceeded w i t h  procurement o f  a Brady Cooker 

and simultaneously sought techn ica l  assis tance through USAID/Georgetown. The 

USAID Miss ion requested he lp  from the  A.1 .D. O f f i c e  o f  N u t r i t i o n  and t h e  

assistance was provided by FTB i n  c o l l a b o r a t i o n  w i t h  i t s  CSU and Texas A&M 

cooperators. FTB he1 ped GPC prepare a proposal t o  USAID f o r  a p r o j e c t  t o  b u i l d  

an LEC f a c t o r y  t o  manufacture a weaning food t h a t  cou ld  be s o l d  commercial l y  t o  

reach Guyanese i n f a n t s  and c h i l d r e n  ages 6 months t o  two years.  A secondary 

market segment designated by GPC was todd le rs  age 2-5 years.  The product  was t o  

be made from l o c a l  i ng red ien ts  and p r i c e d  t o  reach a l l  b u t  the  lowest  income 

groups. The lowest  income f a m i l i e s  were t o  be reached through an e x i s t i n g  

maternal c h i l d  hea l th  program through which a p a r t  n f  the  product  was t o  be 

d i s t r i b u t e d  f r e e  o f  charge. The f a c t o r y  was t o  be housed i n  a GPC b u i l d i n g  

j o i n t l y  w i t h  another LEC system f inanced by GPC and used t o  make comnercial , 

products i n c l u d i n g  b reak fas t  cereals,  precooked corn  f l o u r ,  i n s t a n t  soups, and 

o t h e r  products t o  be i d e n t i f i e d  l a t e r .  



USAID/Georgetown agreed t o  co-fund the p r o j e c t  along w i t h  GPC and pay up t o  

$500,000 f o r  imported equipment and packaging m a t e r i a l s  and f o r  l o c a l  cos ts  f o r  

i n t r o d u c t i o n  o f  t he  product  and eva lua t i on .  USAID a1 so agreed t o  supply 

imported cornmeal , soybean f l o u r  and o i  1 , m i  7k powder m d  v i tamins and minera l  s 

t o  complement l o c a l l y  supp l ied  r i c e  and sugar u n t i l  co rn  and soybean product ion  

i n  Guyana came u"p' t o  speed. A.1 .D. ' s  OffSce o f  N u t r i t i o n  provided tec l in ica l  

ass is tance t o  develop the product ,  design of the  f a c t o r y ,  and market research. 

The p r o j e c t  was i n i t i a t e d  i n  1978 and the  f a c t o r y  was completed i n  1980. 

The weaning food produced i n  the  GPC LEC fac tory ,  which was c a l l e d  CEREX, was 

in t roduced i n  the  r e t a i l  market i n  1980 and was qu i ck l y  d i s t r i b u t e d  throughout 

Gl~yana. I n  1981, GPC , w i t h  ass is tance from FTB cooperators froin Texas A&M, 

undertook a n a t i o n a l  consumer survey t o  determine usage o f  CEREX (7.11) .  The 

survey cr n c l  uded t h a t :  

- Near ly  t h ree  quar te rs  of t he  households had t r i e d  CEREX and 62% 
were s t i  11 us ing  i t  a t  t h e  t ime o f  t he  survey. 

- 86% o f  the  households us ing  CEREX were s a t i s f i e d  w i t h  it. 

- Among the  pr imary t a r g e t  group ( c h i  1 dren l ~ n d e r  2 1 ,  79% had used CEREX, 
58% were s t i  11 us ing  it, and 27% were us ing  i t  i n  the recommended 
amount (1 /4  cup o r  more, 2-3 t imes per  day).  

- Among the  secondary t a r g e t  group ( c h i l d r e n  2-51, 62% had t r i e d  CEREX, 
41% were s t i l l  us ing  i t ,  and 17% were consuming i t  i n  the  recommended 
amount . 

These extremely favorab le  r e s u l t s  were due i n  p a r t  t o  the  shortage of 

imported, packaged foods i n  Guyanese r e t a i l  s to res  due t o  an economic c r i s i s  

a t  t he  t ime.  Nonetheless, the  Guyana p r o j e c t  prov ided f u r t h e r  proof t h a t  

LEC products can be c u l t u r a l l y  acceptable and t h a t  inexpensive weaning foods 

can be del  i vered t o  the  pub1 i c  through comnerci a1 market ing channel s . 



Mexico 

I n  1977, CIATECH, a small s t a t e  f inanced development i n s t i t u t i o n  i n  Chihuahua, 

Mexico s e t  o u t  t o  f i n d  ways i n  which l o c a l l y  grown soybeans cou ld  be used i n  t h e  

d i e t s  o f  1 ow-i ncome Mexican fami 1 i es . American Soybean Assoc ia t ion  represen- 

t a t i v e s  r e f e r r e d  CIATECH t o  LEC tect-lnology as a poss ib le  means o f  conve r t i ng  

soybeans t o  food and CIATECH rep resen ta t i ves  v i s i t e d  FTB cooperators a t  Colorado 

S t a t e  U n i v e r s i t y  t o  o b t a i n  & t a i l s .  The r e s u l t i n g  CIATECH program was spec- 

t a c u l a r  i n  i t s  accompl i shments. Dur ing  the  p e r i o d  1977-1983 CIATECH, w i t h  no 

f i n a n c i a l  ass is tance from A. I .D., achieved the  f o l l o w i n g  r e s u l t s :  

- B u i l t  and operated an LEC f a c t o r y  near t he  town o f  D e l i c i a s  which 
was capable o f  producing (1) f u l l - f a t  soybean f l o u r  f o r  use as an 
i n g r e d i e n t  f o r  processed foods, and ( 2  1 a cerea l  -based, precooked 
i n f a n t  food. Soy f l ou r  produced a t  t he  D e l i c i a s  f a c t o r y  was s o l d  
t o  a number o f  Mexican food companies and used as a replacement 
foi* d r i e d  eggs and f o r  o t h e r  purposes. However t h e  major use was 
as a p r o t e i n  f o r t i f i c a n t  f o r  t o r t i l l a  f l o u r  and i n  1983 5000 tons 
o f  soy enri:hed t o r t i l l a  f l o u r  reached and est imated 800,000 
people. The D e l i c i a s  f a c t o r y  a1 so produced Soyaven, a soy-oat 
p roduct  which was marketed through supermarkets and drugstores as 
an i n f a n t  food f o r  c h i l d r e n  w i t h  a l l e r g i e s  t o  m i l k .  

- B u i l t  and operated a l i q u i d - m i l k  processing p l a n t  i n  Albachisa t o  
r e c o n s t i t u t e  m i l k  powder and extend i t  w i t h  soybean m i l k  made from 
soybean f l o u r  from the  Del i c i a s  f a c t o r y .  Low-cost m i l k  products 
inade i n  the  A1 bachi sa f a c t o r y  were s o l d  commercial ly i n  and around 
Chihuahua and i n  1982 product ion  reached 6000 l i t e r s  a day, enough 
t o  reach 25,000 people. 

- B u i l t  and operated an LEC f a c t o r y  i n  Cuauhtemoc t o  produce corn-  
and soy-based food supplements f o r  use i n  Mexican p u b l i c  feeding 
ptlograms and precooked, s o y - f o r t i f i e d  co rn  f l o u r  f o r  sa le  i n  
supermarkets. The Cuauhtemoc f a c t o r y  used a1 1 ind igenously manu- 
f zc tu red  equipment i n c l u d i n g  LEC ex t ruders  pa t te rned a f t e r  Ameri - 
can machines b u t  designed and b u i l t  by CIATECH engineers. 

The Chihuahua program dmons t ra ted  n o t  on l y  t h a t  LEC technology cou ld  be used 

technology can be t r a n s f e r r e d  and used w i t h  minimal i n p u t s  from the  U.S. The 

e f f e c t i v e l y  t o  produce new, inexpensive n u t r i  t i t u s  food products, b u t  t h a t  t h e  

Mexican p r o j e c t  es tab l i shed  t h a t  t he  LEC technology i s  s imple enough t h a t  the  



machines can be e a s i l y  operated and maintained i n  a developing cov.,,try s e t t i n g ,  

and i n  f a c t  so s imple t h a t  t n e  ex t ruder  and a l l  a n c i l l ~ r y  equipment can be b u i l t  

l o c a l l y  (7.9).  

Ecuador 

I n  1981, t h e  World Food Programme i n d i c a t e d  t h a t  i t  was phasing o u t  t h e  donat ion 

of r o l l e d  oats t o  t h e  Ecuadorian Government (GOE). The r o l l e d  oats  were used by 

t h e  GOE along w i t h  d e f a t t e d  soy f l o u r  and non- fa t  d ry  m i l k  t o  made "Leche 

Avena", a n u t r i t i o u s ,  uncooked, supplemental food f o r  use Sn i t s  MCH programs. 

The Food Techno1 ogy U n i t  of the  Andean PACT Organizat ion, fami 1 i a r  w i t h  FTB I s  

LEC work, i n i t i a t e d  a p r o j e c t  w i t h  the  GOE t o  design and b u i l d  an LEC food fac-  

t o r y  nearby Q u i t o  t o  replace the  pending l o s s  of Leche Avena and t o  increase 

product ion.  The new p l  a n t  was intended t o  use indigenous commodities. 

FTB through i t s  cooperators a t  CSU provided techn ica l  assis tance t o  the  GOE and 

USAID t o  assess the  resources, advise on design o f  the  p lan t ,  p rov ide  t r a i n i n g  

i n  LEC operat ions,  and a s s i s t  s t a r t - u p  opera t ions  which commenced i n  l a t e  1982. 

The new product was c a l l e d  Leche Arroz and was composed of co-extruded broken 

r i c e  and soybean blended w i t h  non fa t  d ry  m i l k  and v i tamins  and minera ls .  

A l t e r n a t i v e l y ,  broken r i c e  cou ld  be ground and blended w i t h  soy f l o u r ,  non- fa t  

d r y  m i l k ,  v i tamins and mineral  s t o  produce an uncooked product.  The p lan t ,  

i n s t a l l e d  i n  the  same complex as t h e  Leche Avena operat ion,  has operated i n t e r -  

m i  t t e n t l y  on var ious  formulat ions s ince t h a t  t ime depending on the  avai  l a b i  1 i ty 

o f  funds and l o c a l  commodities and the  need f o r  product  beyond t h a t  a v a i l a b l e  

through donations. There i s  a c u r r e n t  p lan  under cons idera t ion  t o  renovate and 

poss ib l y  r e l o c a t e  t h e  p l a n t  t o  manufacture d i f f e r e n t  types of products t o  meet 

o the r  needs o f  the  Ecuadorian populace. 



Zai r e  

I n  1985 USAID/Kinshasa made a g ran t  t o  the  Organizat ion f o r  R e h a b i l i t a t i o n  

through T ra in ing  (ORT) t o  support a number of n u t r i t i o n  i n te rven t ions  i n  Za i re .  

Among the  a c t i v i t i e s  was a p r o j e c t  t o  a s s i s t  V i c t o r i a  Assorted Products ( V A P ) ,  a 

Z a i r i a n  p r i v a t e  sec tor  company, t o  b u i l d  a fac tory  t o  manufacture a weaning food 

f o r  commercial r e t a i l  d i s t r i b u t i o n  (7.12 ). The assistance provided by A. I .D. was 

unusual i n  t h a t  i t  inc luded a monet izat ion component i n  which ORT was supp l ied  

w i t h  Food f o r  Peace m i l k  powder t h a t  ORT s o l d  i n  the  open market and then used 

the  sales proceeds t o  support t h e  VAP a c t i v i t y .  

VAP had developed a weaning food product  i n  1983 and had s o l d  1 i m i t e d  amounts o f  

t he  product  through r e t a i l  o u t l e t s  i n  Kinshasa. The product  was a precooked 

wheat and corn product f o r t i f i e d  w i t h  soybeans and m i l k  powder and sweetened 

w i t h  sugar. I t was made by baking t h e  i ng red ien ts  i n  the  form o f  b i s c u i t s  

(cook ies)  and then g r i n d i n g  the  b i s c u i t s  t o  make f l o u r .  Th is  cumbersome process 

was unnecessari ly expensive and VAP wished t o  use LEC t o  precook the  i ng re -  

d ien ts ,  reduce the  cos ts ,  and permi t  VAP t o  expand i t s  market by s e l l  i n g  a lower 

p r i c e d  product.  VAP a l s o  wanted t o  be ab le  t o  use t h e  manufactur ing system t o  

make products o the r  than weaning food (such as snacks) t o  achieve economies o f  

sca le  and t o  p r o l i f e r a t e  i t s  product l i n e ,  

FTB and i t s  cooperators a t  Colorado S t a t e  U n i v e r s i t y  and Texas A&M prov ided 

techn ica l  assis tance t o  VAP t o  he lp  s e l e c t  equipment, design the  new processing 

system, and advise on market ing. I n  1987 VAP i n s t a l  l e d  a new LEC system w i t h  

two Anderson 4 112 i n .  ex t ruders  and began product ion o f  i t s  new, e x t r u s i o n  

cooked CEREVAP weaning food. According t o  repor t s  from ORT, i n  1989 CEREVAP i s  

the  most widely consumed commercial weaning food i n  Zai re.  



The ORT p r o j e c t  i n  Za i re  prov ides a b l u e  p r i n t  f o r  o the r  p r o j e c t s  i n  which T i t l e  

I 1  commodities might  be used i n d i r e c t l y  through monet iza t ion  t o  support l o c a l ,  

p r i v a t e  s e c t o r  food processing opera t ions .  

Other 

I n  a d d i t i o n  t o  the  LEC f a c i l i t i e s  descr ibed above, a number o f  o the r  p r o j e c t s  

were ass i s ted  by FTB and i t s  cooperators.  Some o f  the  assis tance r e s u l t e d  i n  

use o f  LEC technology i n  f a c t o r y  s e t t i n g s  i n c l u d i n g  a system i n  Santa Cruz, 

B o l i v i a  operated by N u t r i n a l  S.A. t o  make corn-soy products (7 .7)  and a weaning 

food f a c t o r y  i n  Ci\aing Rai, Tha i land b u i l t  f o r  t he  Government o f  Thai land by 

Kai  se tsa t  U n i v e r s i t y  i n  Bangkok (7.7). Other c o u n t r i e s  examined LEC tecnnology 

i n  depth c a r r y i n g  o u t  product  development and consumer s tud ies  o r  f e a s i b i l i t y  

s tud ies  b u t  u l t i m a t e l y  d i d  n o t  implemente product ion  operat ions.  These i nc luded  

Honduras, the P h i l i p p i n e s ,  Indonesia (7.7),  and Sudan (7.13, 7.14, and 7.15). 

I n  1988-39, FTB a s s i s t e d  the  Government o f  Botswana t o  examine p o s s i b i l  i t i e s  t o  

rep1 ace imported Food f o r  Peace comnodi ti es w i t h  1 c . . * foods made w i t h  LEC (7.16 

and 7.17) 

2.7.5 EMERGENCY FEEDING 

PURPOSE 

Che I983 drought  i n  E t h i o p i a  r e s u l t e d  i n  mass famine and displacement o f  enor- 

mous numbers o f  people. Because o f  t h e  urgency o f  t he  problem, on ly  whole 

cjrafns were made a v a i l a b l e  f rom i n t e r n a t i o n a l  donors f o r  r a p i d  response. Gra in  

cai-gos a1 ready a t  sea were d i v e r t e d  t o  E th iop ia .  However, d isp laced persons had 

l o s t  mosi o f  t h e i r  hnusehoid gonds and were uilabie, i n  many instances,  t o  t rans-  

form who1 e g ra ins  i n t o  e d i b l e  products. Furthermore, wood suppl i e s  were q u i c k l y  

depleted and cooking f u e l  became a ser ious  problem. Thus one o f  t he  c r i t i c a l  



needs i d e n t i f i e d  i n  the  d i s a s t e r  was the  need f o r  l o c a l  whole g r a i n  processing 

and cooking capabi 1 i t y  . 

I n  1985, FTB proposed t h a t  a  p o r t a b l e  low-cost  e x t r u s i o n  cooker f a c t o r y  might  be 

used t o  process whole g ra ins  t o  produce ready-to-eat foods and precooked f l o u r s  

and g r i t s  t h a t  cou ld  be used as grue ls ,  weaning foods, and r e k a b i l  i t a t i o n  foods. 

FTB suggested t h a t  A. I .D. b u i l d  and operate a  po r tab le  LEC food f a c t o r y  a t  a 

d isp laced persons camp i n  E th iop ia ,  Sudan o r  o the r  l o c a t i o n  t o  demonstrate t h e  

concept.  Implementat ion was t o  be c a r r i e d  o u t  by a  PVO w i t h  techn ica l  

ass is tance from FTB and i t s  Cooperator, Colorado S ta te  U n i v e r s i t y  (CSU 1. 

PROCEDURES AND ACCOMPLISHMENTS 

A p r e l i m i n a r y  design f o r  a  p o r t a b l e  LEC food fac to ry  was prepared by CSU. I t s  

c o s t  was est imated t o  be $200,000 f o r  a  c a p a c i t j  o f  400 t o  1 , 0 0  Ib /hour  o f  

whole g ra ins  (e.g. a  combinat ion of co rn  and soybeans 1 enough food t o  supplement 

t he  d i e t s  o f  up t o  5U,000 persons. The c o s t  d i d  n o t  i nc lude  g r a i n  c lean ing  o r  

packaging equipment o r  any b u i l d i n g  o r  t e n t  f o r  housing the  mobi le  f a c t o r y .  The 

p l a n t  was designed t o  be mounted on sk ids  t h a t  cou ld  bo t r anspor ted  by a i r .  A  

d iese l  powered e l e c t r i c a l  generator ,  p ropo r t i on ing  m i  11 , ext ruder ,  cool  i n g  con- 

veyor, and hammermil 1 were a l l  inc luded.  Raw m a t e r i a l s  and product  were t o  be 

handled by l o c a l  l a b o r  which was expected t o  be a v a i l a b l e  i n  t he  camp. 

P o t e n t i a l  fund ing  o f  $100,000 was i d e n t i f i e d  from A.1 .D. O f f i c e  o f  Fore ign 

D i s a s t e r  Assis tance through a  spec ia i  g ran ts  program t o  P b \ ' s  t o  a s s i s t  d i s a s t e r  

re1 i e f .  FTE and i t s  cooperator ,  CSU, agreed t o  p rov ide  techn 4 1  assis tance.  

Add i t i ona l  funds were t o  be fu rn i shed  by t h e  PVO t o  complete t h e  equipment 

purchase, organize the  pro j (?c t ,  and operate the  u n i t .  PVO's were contacted f o r  

i n t e r e s t .  CRS/NY i n d i c a t e d  an i n i t i a l  i n t e r e s t .  Contacts with USAID and CRS i n  



E t h i o p i a  and Sudan were made b u t  because of  a n t i c i p a t e d  opera t iona l  d i f f i c u l  t i e s  

and heavy work l o a d  of i t s  on-s i  t e  persoone! d u r i n g  the  emergency, CRS decl  i ned 

t o  p a r t i c i p a t e  and the  p r o j e c t  was tab led .  

A lesson learned through t h i s  a c t i v i t y  was t h a t  i t  ,is d i f f i c u l t  t o  c a r r y  o u t  

development a c t i v i t i e s  d u r i n g  a d i s a s t e r  -- the  urgency o f  coping w i t h  ser ious  

problems when resources a re  l i m i t e d  tends t o  r u l e  o u t  developing and t e s t i n g  new 

concepts o f  t h i s  type. It i s  recomnended t h a t  A.1 .D. consider  developing and 

t e s t i n g  a mobi le  food f a c t o r y  du r ing  a pe r iod  o f  non -c r i s i s  and, i f  the  f a c t o r y  

appears t o  be manageable, consider  p u t t i n g  one o r  more f a c t o r i e s  i n  s torage and 

making them a v a i l a b l e  on demand f o r  use du r ing  emergency s i t u a t i o n s .  

2.7.6 RICE BRAN STABILIZATION 

PURPOSE 

Rice  Bran i s  a product  o f  r i c e  m i l l i n g .  I t  conta ins  s i g n i f i c a n t  amounts o f  pro- 

t e i n  and 15 t o  20 percent  o i l  b u t  i s  used l a r g e l y  f o r  animal feed. The o i l  i s  

s u i t a b l e  f o r  use as a food and, when e x t r a c t e d  f rom the  bran and re f ined,  has 

been marketed successful  l y  i n  compet i t ion  w i t h  corn,  peanut, soybean and o t h e r  

h i g h  q u a l i t y ,  food grade, vegetable o i l s .  

Un fo r tuna te l y ,  r i c e  bran con ta ins  very  a c t i v e  enzymes which go t o  work imne- 

d i a t e l y  a f t e r  m i l  l i n g  t o  hydro lyze  (break down) t h e  o i l  t o  form f ree  f a t t y  ac ids  

and g l yce r ine .  Unless the  o i l  i s  removed f rom t h e  bran w i t h i n  1 o r  2 days, t o o  

1 i t t l e  o i l  i s  l e f t  t o  j u s t i f y  recovery. Whi le the  hydrolyzed o i l  products have 

va lue  f o r  soap making and o the r  i n d u s t r i a l  use, tney a re  n o t  s u i t a b l e  f o r  h igher  

va lue  food uses. As a r e s u l t ,  on ly  1 i m i  t e d  q u a n t i t i e s  o f  food-grade r i c e  o i l  

a r e  produced. 



Of t h e  roughly 500 m i l  1 i o n  tons of r i c e  produced annual l y  i n  the  wor ld,  about 

150 mi 11 i o n  tons a re  processed i n  modern two-stage r i c e  mi 11 s which produce r i c e  

bran as a separate by-product.  Other r i c e  m i  11 s produce a m ix tu re  o f  bran and 

h u l l s  which i s  n o t  s u i t a b l e  f o r  r i c e  o i l  recovery. I f  h y d r o l y s i s  of the  o i l  i n  

bran f rom two-stage mi 11 s c o u l d  be prevented and i f  the  o i l  were recovered, 

about  1.5 mi 11 i o n  tons per yea r  o f  e d i b l e  o i l  cou ld  be added t o  the  wor ld ' s  food 

supply 

Near ly  28 years ago, Anderson I n t e r n a t i o n a l  Corporat ion,  C l  eve1 and, Ohio, d isco-  

vered t h a t  the  enzymes i n  r i c e  bran which cause h y d r o l y s i s  o f  the o i l  can be 

destroyed by t reatment  i n  ext rus ion-cookers.  Although Anderson patented i t s  

d i  scovery , the process was n o t  used comnercial l y  , i n  p a r t  because ex t rus ion -  

cookers a v a i l a b l e  a t  the  t ime were la rge ,  expensive, and requ i red  c o s t l y  

accessor ies such as steam generators,  and d r i e r s .  

I n  1972 when USDA/OICD and A.I.D. began t o  exp lore  the  use o f  low-cost e x t r u s i o n  

cookers (LEC) t o  produce food supplements i n  developing coun t r i es ,  the  poss ib le  

use o f  these machines f o r  r i c e  bran s t a b i l i z a t i o n  was noted. A1 though USDA and 

A. I . D .  d i d  n o t  a c t i v e l y  pursue s t a b i l i z a t i o n  a t  t h a t  t ime due t o  the  press o f  

o t h e r  a c t i v i t i e s ,  C a r l  Cater  o f  Texas A&M c a r r i e d  o u t  successful  r i c e  bran s ta -  

b i l i z a t i o n  t e s t  w i t h  an LEC (7 .3) .  Subsequently, i n  t h e  mid 70 's ,  t e s t s  by 

va r ious  i n s t i t u t i o n s  w i t h  whom USDA was c o l l a b o r a t i n g  i n  Indonesia, t he  

P h i l i p p i n e s ,  and Tha i land conf i rmed Ca te r ' s  f i nd ings .  However i t  was s t i l l  n o t  

c l e a r  t h a t  r i c e  bran s t a b i l i z a t i o n  and recovery o f  e d i b l e  o i l  cou ld  be opera-. 

t i o n a l  ry and f i n a x i a l l y  f e a s i b l e  and thus A.I.D. requested FTB t o  undertake a 

p r o j e c t  t o  determine t h i s .  



PROCEDURES AND ACCOMPLISHMENTS -- 

I n  1979, A.I.D. prov ided funds t o  FTB t o  exp lore  the f e a s i b i l i t y  o f  r i c e  bran 

s t a b i l i z a t i o n  and recovery of e d i b l e  o i l .  As a  f i r s t  step, OICD entered i n t o  an 

agreement w i t h  USDA/ARS1s Western Regional Research Center (WRRC) t o  study 

f e a s i b i  1  i t y  through ana lys i  s  and t e s t i n g .  An i n i t i a l  ana l ys i s  pub1 i shed i n  1981 

by WRRC i n d i c a t e d  t h a t  p roduct ion  of ed i  b l e  o i l  from ex t rus ion -s tab i  1  i zed r i c e  

bran cou ld  be f i n a n c i a l l y  sound ( 7  . l a ) .  The WRRC ana lys i s  drew h e a v i l y  on c o s t  

data from LDC's b u t  a1 so was based on many techn ica l  and f i n a n c i a l  assumptions. 

Stibsequently , WRRC conf i rmed come o f  the  assumption i n  i t s  ana lys i s  through 

opera t ion  o f  an I.EC system ill t a l l e d  i n  a  commercial r i c e  m i l  1  i n  ~ a l  i f o r n i a  

(7.19).  These t e s t s  es tab l  i shed optimum cond i t i ons  f o r  s t a b i l i z e r  opera t ion  and 

enabled WRRC t o  ob ta in  enough s t a b i l  i z e d  bran t o  conduct s tud ies  o f  t l ~ e  product  

i n c l u d i n g  1  aboratory o i  1  e x t r a c t i o n  s tud ies  and compos! t i o n a l  s tud ies  (7.29). 

Chick feed ing  s tud ies  were success fu l l y  c a r r i e d  c u t  cn the defat ted,  s t a b i l i z e d  

bran (7 .12 ) .  

The WRRC work prov ided evidence t h a t  e x t r u s i o n - s t a b i l i z a t i o ~ ~  o f  r i c e  bran shou 

be t e c h n i c a l l y  f e a s i b l e .  But,  b e f o r e  USDA and A.1 .D. cou ld  promote s t a b i l i z a -  

ti on among LDC' s  as a  p r a c t i c a l  techno1 ogy , i t  was be1 ieved impor tan t  t o  have 

d i r e c t  evidence t h a t  a1 1  aspects o f  bran s t a b i l i z a t i o n  and o i  1  recovery a r e  

f e a s i b l e  ( i  .e. the  opera t iona l  , l o g i s t i c a l ,  market ing, and f i n a n c i a l  aspects 

should be workable and acceptable t o  prudent  businessmen 1. 
'. 

I n  A p r i l  1984, USDA and A.1 .D. entered i n t o  an agreement w i t h  the  Nat iona l  Food 

A u t h o r i t y  o f  t h e  P h i l i p p i n e s  (NFA) t o  undertake t r i a l s  o f  ex t rus ion -  

s t a b i l i z a t i o n  o f  r i c e  bran i n  t he  Ph i l i pp ines .  NFA agreed t o  t e s t  t he  s t a b i -  

l i z e r  system as a  p a r t  o f  i t s  own r i c e  o i l  p r o j e c t  and USDA and A.I.D. agreed 

t o  f u r n i s h  the  s t a b ' l i z e r  system along w i t h  techn ica l  ass is tance f o r  i t s  opera- 

t i o n  i n  exchange f o r  opera t iona l  and c o s t  data f rom the  p r o j e c t  w i t h  which t o  - 



evaluate f e a s i  b i  1 i ty . USDA's cooperators from Colorado S t a t e  U n i v e r s i t y  (CSU) 

took tbesponsi b i  1 i t y  f o r  design of the  s t a b i  1 i z e r  system, techn ica l  ass is tance t o  

NFA, and c o l l e c t i o n  of data f o r  the  f e a s i b i l i t y  study. I n  e a r l y  1985, CSU and 

NFA completed i n s t a l l a t i o n  of a 1U0U pound per  hour r i c e  bran s t a b i l i z e r  system 

a t  the  NFA r i c e  processing complex i n  Cabantuan, Cent ra l  Luzon. Cost o f  the  

system was $50,000. Thc p i l o t  p r o j e c t  was designed t o  be p r o f i t a b l e ,  i.e., NFA 

ivas expected t o  be a b l e  t o  recover  a l l  ope ra t i ng  cos ts  from s a l e  o f  o i l  and 

d e f a t t e d  bran p l u s  a smal l  p r o f i t .  

A l t i l o ~ g h  approximately 300 tons of r i c e  bran were " s t a b i l i z e d " ,  no o i l  was 

e x t r a c t e d  o r  re f i ned  and FTB was unable t o  complete the  f e a s i b i l i t y  study. A 

se r ies  o f  problems were encountered w i  t h  the  NFA system inc lud ing :  excessive 

ex t rude r  wear, incomplete s t a b i  1 i z a t i o n ,  inadequate r i c e  bran supply, and 

i n t e r r u p t i o n s  due t o  weather. I n  add i t i on ,  a new F i l i p i n o  government i n  e a r l y  

I986 replaced a1 1 top  NFA o f f i c i a l s  and t h e  new NFA o f f i c i a l s  decided t o  discon- 

t i n g e  the  p r o j e c t .  

A rev iew o f  the p r o j e c t  accomplishments i n  e a r l y  1987 noted t h a t  s i g n i f i c a n t  

s t r i d e s  were be ing  made i n  commercia l iz ing r i c e  bran s t a b i l i z a t i o n  i n  t h e  U.S. and 

I n d i a  (7.22 1. USDA concluded t h a t  much o f  t h e  i n f o r m a t i o n  being sought i n  t he  

P h i l i p p i n e s  was be ing  generated e l  sewhere. I n  1989 FTB prepared a techn ica l  

r e p o r t  based on these new sources o f  in format , ion together  w i t h  i n f o r m a t i o n  from 

t h e  Phi 1 i ppines and e l  sewhere (,7.23). The r e p o r t  suggested r i c e  bran s t a b i  1 i z a -  

t i o n  coupled w i t h  e d i b l e  o i l  recovery i s  t e c h n i c a l l y  f e a s i b l e  b u t  t h a t  f i n a n c i a l  

f e a s i b i l i t y  i s  marginal i n  s i t u a t i o n s  where the  r i c e  bran o i l  must compete i n  

wor ld  o i l  markets w i t h  soybean, cottonseed, corn, palm and o thers .  On the  o the r  

hand, where food o i l  re:ources are  scarce and the re  i s  a lack  o f  f o r e i g n  

exchange o r  h igh  p r i o r i t y  t o  rep lace imported o i l ,  government i n c e n t i v e s  can 

make r i c e  bran o i l  p roduct ion  f i n a n c i a l  l y  f e a s i b l e .  



I n d i a  i s  an outstanding example of a  s i t u a t i o n  where government i ncen t i ves  and 

p r o t e c t i o n  a re  l ead ing  t o  ex tens ive  use of  r i c e  bran f o r  o, i l  product ion.  I n d i a  

has imported 42 Brady ex t ruders  and several Anderson ex t ruders  from the  U.S. f o r  

use w i t h  r i c e  bran. A t  t h i s  t ime, t he re  i s  i n s u f f i c i e n t  i n fo rma t ion  p u b l i c l y  

a v a i l a b l e  t o  know how successful e x t r u s i o n  s t a b i l i z a t i o n  i s  i n  I n d i a  b u t  t he  

technology i s  being g iven an ex tens ive  commercial t r i a l .  I n  t he  U.S., r i c e  bran 

i s  be ing  commercial ly s t a b i l i z e d  w i t h  ex t ruders .  The m a j o r i t y  o f  the  s t a b i  1 i zed 

r i c e  bran i s  being exported t o  the  P a c i f i c  Rim c o u n t r i e s  f o r  o i l  recovery and 

use o f  the  d e f a t t e d  bran i n  animal feeds. Some s t a b i l i z e d  r i c e  bran i s  a l s o  

be ing  used i n  the U.S. as a  food i n g r e d i e n t  i n  nlu'l ti -g ra in  breads and c rackers  

where i t  cont pibutss a  s i o r ~ i f i c a n t  l e v e l  o f  d i e t a r y  f i b e r .  Recent animal s tu-  

d ies  (human s tud ies  i n  progress)  have shown r i c e  bran has cho les te ro l  l ower ing  

capac i t y  s i m i l a r  t o  o a t  bran and t h i s  has g r e a t l y  e x c i t e d  the U.S. r i c e  i n d u s t r y  

and s t imu la ted  f u r t h e r  i n t e r e s t  i n  e x t r u s i o n  s t a b i l i z a t i o n  o f  r i c e  bran. 

The A.1 .D. experience i n  developing Low-Cost Ex t rus ion  Cooking ( L E C )  as a new 

technology f o r  developing c o u n t r i e s  t o  make inexpensive, n u t r i t i o u s  foods was, 

f o r  t he  most p a r t ,  successfu l .  It r e s u l t e d  i n  the  i n s t a l l a t i o n  o f  a  number of 

food f a c t o r i e s  which made spec ia l  food supplements which were d i  s t r i  buted t o  

hundreds o f  thousands o f  low-income f a m i l  i e s .  I n  a d d i t i o n ,  it provided a  

va luab le  experience f o r  bo th  A. I .D. and A.1 .D. ' s  counterpar ts  i n  technology 

development and t r a n s f e r  t h a t  revealed some o f  t h e  p i  t f a l l  s which a  donor agency 

can encounter i n  the f i e l d s  o f  n u t r i t i o n  and food technology. However the re  i s  

much y e t  t h a t  can be lone t o  u t i l i z e  LEC i f  A.I.D. decides t o  f u r t h e r  e x p l o i t  

t h i s  use fu l  new technology. Given an appropr ia te  budget and a  competent imple- 

menting o rgan iza t i on  w i t h  s k i l l e d  personnel and a  p i l o t  p l a n t  f a c i l i t y ,  t he  

f o l l o w i n g  a c t i v i t i e s  can be c a r r i e d  ou t :  



-- Add i t i ona l  s i t e s  can be i d e n t i f i e d  f o r  LEC f a c t o r i e s ,  and techn ica l  and 
f i nanci a1 assistance can be provided t o  develop appropr ia te  products , 
design and b u i l d  fac to r ies ,  t r a i n  personnel , and prov ide back-up 
ass1 stance dur ing  the  e a r l y  stages o f  product ion and d i s t r i b u t i o n .  
Fac to r ies  can be used n o t  on l y  t o  make specia l  n u t r i t i o n a l  supplements 
b u t  a l s o  a v a r i e t y  o f  commercial products such as snacks and b reak fas t  
cerea ls ,  precooked soybean and ce rea l  f l o u r s ,  p e t  foods and animal 
feeds, foundry core  b inders  and o i l  -we1 1 d r i l l  i n g  mud add i t i ves ,  e t c .  
These a c t i v i t i e s  can 1 ead simultaneously t o  st rengtheni  ng the  food and 
i n d u s t r i a l  sectors of LDCs and t o  improving human c a p i t a l  through 
d i  r e c t  n u t r i t i o n  i n t e r v e n t i o n s  w i t h  n u t r i t i o u s  food supplements. 

-- The technology f o r  s t a b i l i z i n g  r i c e  bran and recover ing  e d ~ b l e  r i c e  
bran o i l  developed by FTB can be f u r t h e r  e x p l o i t e d  by disseminat ing 
i n fo rmat ion  t o  coun t r i es  where vegetable o i l  i s  i n  s h o r t  supply and 
r i c e  bran o i  1 cou ld  effectively add t o  the  l o c a l  food supply. Th is  
cou ld  be accomplished by p rov id ing  support t o  U.S. p r i v a t e  sec tor  orga- 
n i z a t i o n s  which have r i c e  bran s t a b i l i z a t i o n  know-how b u t  are unable t o  
t r a n s f c r  the  know-how overseas due t o  1 ack o f  resources. 

- -  Add i t i ona l  new LEC products and processes can be developed and t rans-  
f e r r e d  overseas. These rnr gh t  i n c l  ude tex tu red  p r o t e i  n products, such 
as meat subst i  t u t e s  and extenders, and soybean-based m i l k  extenders. 
These types of products were c reated I n  the  U.S. t o  r e d u c ~  cos ts  t o  the  
consumers b u t  have n o t  been f u l l y  e x p l o i t e d  i n  developing coun t r i es  
where food cos ts  are a major problem. 

-- The use o f  LEC technology t o  process g r a i n  t o  make precookea, ready-to- 
e a t  foods us ing  pr , r tsb le/n lobi le  LEC systems should be inves t iga ted  as a 
means o f  f u r n i s h i n g  food t o  d isp laced persons and refugees du r ing  
emergencies. 

I t  i s  recommended t h a t  A . I .D .  cont inue support f o r  a program t o  u t i 1 , i z e  LEC by 

e n t e r i n g  i n t o  a c o n t r a c t  o r  agreement w i t h  an o rgan iza t i on  w i t h  ex i s . t i ng  know- 

how and p i l o t  f a c i l i t i e s  and by p rov id ing  long-term support f o r  t h e  organ iza t ion  

t o  t r a n s f e r  technology t o  LDCs. 
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2 -8 .  HOME AND VILLAGE PREPARED WEANING FOODS 

2.8.1 PURPOSE 

One o f  the  ser ious  problems found i n  a l l  developing coun t r i es  1s m a l n u t r i t i o n  

r e s u l t i n g  from inadequate food i n t a k e  among i n f a n t s  and young c h i l d r e n .  Th is  i n  

combinat ion w i t h  poor s a n i t a t i o n ,  h igh  prevalence of diseases, i n s u f f i c i e n t  

h e a l t h  and medical serv ices ,  and o t h e r  f ac to rs  associated w i t h  pover ty  r e s u l t  i n  

appa l l  i n g  i n f a n t  and ch i ldhood m o r t a l i t y  r a t e s  throughout the  developing world. 

The problem w i  1 1 undoubtedly dimi n i  sh and eventual l y  disappear w i  t h  economic 

development as envis ioned by the c u r r e n t  \I . S .  development s t ra tegy .  However, i n  

the  i nte rven i  ng decades, the  i n t e r n a t i o n a l  development community , i n c l  uding 

A.1 . D . ,  has mounted programs t o  h e l p  a l l e v i a t e  the problem and promote c h i l d  

s u r v i v a l  a t  a more r a p i d  pace. 

Among the  c h i  l d - s u r v i v a l  a c t i v i t i e s ,  t he re  have been massive programs t o  support 

immuni za t i on  aga ins t  c h i  1 dhood diseases, t o  d i s t r i b u t e  o r a l  rehyd ra t i on  s a l t s  

( O R S )  t o  he1 p c h i  1 dren recover  f r c ~ n  d iarrhea,  and, on the  food s ide,  t o  d i  s t r i  - 
bute  m i l  1 ions  o f  tons o f  food commodities t o  those most i n  need through the  

World Food Program and b i l a t e r a l  programs such as the U.S. Food f o r  Peace 

program. Also among the  programs have been a number o f  small b u t  po in ted  

e f f o r t s  t o  t r y  t o  change the  d i e t a r y  p r a c t i c e s  o f  law-income f a m i l i e s  so t h a t  

i n f a n t s  and young c h i l d r e n  w i l l  have b e t t e r  f o o i  i n t a k e  and hence b e t t e r  n u t r i -  

t i o n a l  h e a l t h  and improved s u r v i v a l  ra tes .  One o f  these a c t i v i t i e s  was the  Home 

and V i l l a g e  prepared Weaning Food P r o j e c t  (HOVIPREP) c a r r i e d  o u t  by FTB i n  

cooperat ion w i t h  Harvard and MIT. 

The HOVIPREP p r o j e c t  began i n  1979 when the  A.I.D. O f f i c e  o f  N u t r i t i o n  requested 

FTB t o  undertake a program t o  promote consumption o f  home and v i  1 l age  prepared 



weaning foods as a means of improving the  n u t r i t i o n a l  s ta tus  o f  c h i l d r e n  o f  low- 

income f a m i l i e s  i n  developing coun t r i es .  The new a c t i v i t y  was intended as an 

add-on t o  FTB's work on c e n t r a l  l y  processed weaning foods d i s t r i b u t e d  tkrough 

pub1 i c  feed ing  programs and r e t a i  1 o u t l e t s  (see Sect ion  2.7 1. A. I .D .  a1 loca ted  

roughly $20u,000 pet* yea r  f o r  a p e r i o d  of t h ree  years  f o r  FTB's home and v i l l a g e  

prepared weaning food a c t  i u i  ty . 

2.8.2. PROCEDURES AND ACCOMPLISHMENTS 

I n  1979, FTB con t rac ted  w i t h  Sandra C a l l i e r ,  a New Transcentury Foundation con- 

s u l t a n t ,  t o  develop a scope-of-work f o r  t he  FTB p r o j e c t  t o  promote home and 

v i l l a g e  prepared weaning foods and t o  i d e n t i f y  i n s t i t u t i o n s  and i n d i v i d u a l s  who 

cou ld  prov ide  e x p e r t i s e  t o  a s s i s t  FTB d e l i v e r  t echn ica l  ass is tance t o  A . I . D .  

supported p r o j e c t s  i n  developing coun t r i es .  Ms. C a l l  i e r  concl uded t h a t  the FTB 

p r o j e c t  should (1) disseminate in fo rmat ion  about and s t i m u l a t e  i n t e r e s t  i n  pro- 

j e c t s  t o  overcome m a l n u t r i t i o n  through the  use o f  home and v i l l a g e  prepared 

weaning foods, and ( 2 )  i d e n t i f y  o rgan iza t i ons  i n  LDCs t h a t  wish t o  implement 

home and v i l l a g e  prepared weaning food a c t i v i t i e s  and prov ide  techn ica l  advisory 

ass is tance f o r  p lanning,  developing, implementing and eva lua t i ng  those a c t i v i  - 
t i e s .  She i d e n t i f i e d  Harvard and MIT as major centers  of e x p e r t i s e  w i t h  i n s t i -  

t u t i o n a l  access t o  o the r  exper ts  t h a t  cou ld  he1 p FTB prov ide  the  requ i red  

techn ica l  ass is tance.  

Based on Ms. C a l l i e r ' s  f i n d i n g s ,  FTB entered i n t o  a coopera t ive  agreement w i t h  

Harvard U n i v e r s i t y  (No. 58-319R-1-86) t o  support  Harvard, MIT, and a f f i  1 i a t e d  

i n s t i t u t i o n s  t o  c o l l e c t  i n fo rma t ion ,  p rov ide  techn ica l  ass is tance and otherwise 

promote n a t i o n a l  programs i n  LDCs t o  improve the  n u t r i t i o n a l  s ta tus  o f  i n f a n t s  

and young c h i  l d r e n  through the use o f  home and v i l  lage prepared weaning foods. 

The agreement s t a r t e d  i n  October 1980 and terminated i n  December 1983 when 



A. I .D. dectaed t o  enlarge and broaden i t s  program through a new A. I .D. p r o j e c t  

devoted t o  weaning prac t ices ,  research, and techn ica l  ass i  stance, and which was 

implemented through a p r i v a t e  sec tor  con t rac t .  

The HOVIPREP p r o j e c t  was l e d  by Dr. Gretchen Berggren o f  Harvard (1980-82) and 

Dr. Nevln Scrimshaw of MIT (1982-83 ). Dr. Robert Morgan served as the  

Washington P r o j e c t  Coordinator  and was loca ted  w i t h  FTB i n  USDA o f f i c e s  i n  

Washington. The p r o j e c t  was supported through a r o s t e r  o f  50 pro fess iona ls  

i n c l u d i n g  experts i n  food techno1 ogy , behaviora l  sciences, medicine, and a g r i  - - 

c u l t u r e .  I t a l s o  u t ' l i z e d  the  specia l  techn ica l  l i b r a r i e s  and the  f a c u l t i e s  o f  

Harvard and MIT as resources f o r  p r o j e c t  a c t i v i t i e s .  L 

One of the  outputs o f  t he  p r o j e c t  was a WEANING FOOD ARCHIVE, a c o l l e c t i o n  o f  

about 500 publ i shed and unpubl ished a r t i c l e s  on a l l  aspects o f  weaning foods 

( 8 . 1 .  A. I .D .  and USAID Missions were infornied about the Archive and copies of 

a r t i c l e s  prov-~ded upon request.  The Archive c o l l e c t i o n  was l e f t  w i t h  Harvard on 

termi  n a t i o n  of 'the p r o j e c t .  F r 

I n  1982, lead ing experts i n  weaning food a c t i v i t i e s  f rcm around the  wor ld  con- 
- 

vened a t  M I T  t o  develop a manual t o  he lp  guide policymakers, program planners, 

and f ie ldworkers  on a l l  aspects o f  weaning food programs. The manual e n t i t l e d  

"Improving the N u t r i t i o n a l  S ta tus  o f  Ch i ld ren Dur ing  t h e  Weaning Period" was 

publ ished i n  1984 and has been d i s t r i b u t e d  w ide ly  through A.1 .D., Harvard, MIT, 

UNICEF and USDA (8.2). 

HOVIPREP s ta f f  a1 so publ i shed case s tud ies  on home and v i l l a g e  weanins food pro- 

j e c t s  which had been implemented i n  developing coun t r i es  i n c l u d i n g  t h e  N u t r i t i o n  

Demonstration Foyer P r o j e c t  i n  H a i t i  (6.3) and the  Sarbottam Pi tho  P r o j e c t  i n  

Nepal (8.4). 



Technical ass is tance was prov ided through s i t e  v i s i t s  i n  14 c o u n t r i e s  through 17 

c o n s u l t i n g  miss ions.  T h ~ s e  miss ions served t o  s t i m u l a t e  i n t e r e s t  i n  weaning 

food a c t i v i t i e s .  I n  several c o u n t r i e s  the HOVIPHEP consu l tan ts  he1 ped develop 

s p e c i f i c  proposals f o r  l o c a l  i n s t i t u t i o n s  t o  implement. 

A f i n a l  r e p o r t  out1 i n i n g  the  the  ob jec t i ves ,  procedures, and accomplishments o f  

t h e  Harvard/MIT HOVIPREP P r o j e c t  i s at tached (8 .5 ) .  

2.8.3 RECOMMENDATIONS 

The HOVIPREP p r o j e c t  served t o  s t i m u l a t e  i n t e r e s t  i n  the  n u t r i t i o n a l  needs o f  

yourig c h i l d r e n  and the importance of  mounting programs t o  promote g rea te r  use o f  

weaning food supplements a t  t he  home and v i l l a g e  l e v e l .  However i t  a l s o  

demonstrated t h a t  a l though a small p r o j e c t  can s t i m u l a t e  i n t e r e s t  ana p u l l  

t oge the r  a cadre o f  i n d i v i d u a l s  w i t h  shared concerns, i t  c a n ' t  support an e f f e c -  

t i v e  program t o  solve ri l i . jor i 

wide probleros can ' t  be d e a l t  

budgets t h a t  a re  an order  o f  

f o l  low-on p r o j e c t .  Coping w i  

n t e r n a t i  onal development problems. Massive wor ld-  

w i t h  through $200,000 a yea r  budgets o r  even w i t h  

magnitude l a r g e r  as was the  case o f  the  A.I.D. 

t h  the  problem o f  improving the  d i e t s  of the  500 

m i l l i o n  needy i n f a n t s  and young c h i l d r e n  i n  LDCs requ i res  budgets a t  l e a s t  as 

g r e a t  as the  $100-500 m i l l i o n  per  yea r  a l l o c a t e d  t o  c h i l d  s u r v i v a l  and Food f o r  

Peace. And t h a t  type o f  budgetary a1 l o c a t i o n  obv ious ly  requ i res  comni tment a t  

t h e  h ighes t  l e v e l ,  a commitment t h a t  seems u n l i k e l y  i n  t he  con tex t  of today 's  

revenue d e f i c i t s  and a u s t e r i t y  campaigns. 

Unless o r  u n t i l  commitment i s  made, i t  seems reasonable t o  undertake a c t i v i t i e s  

t h a t  w i l l  ma in ta in  i n t e r e s t  i n  home and v i l l a g e  prepared weaning foods and 

r e l a t e d  c h i l d  feeding issues.  Th is  can be done by con t i nu ing  t o  " s t i r  t h e  po t "  

so t h a t  the  techn ica l  resources w i l l  be on hand i f  needed. A.I.D. i s  c a r r y i n g  

on t h i s  type o f  a c t i v i t y  through i t s  Weaning P rac t i ces  and associated p r o j e c t s .  



I n  the  HOVIPREP f i n a l  r e p o r t  (8.51, a number of suggestions were o f f e r e d  f o r  

fol low-up. Among these was the  proposal t h a t  a c t i v i t i e s  t o  promote weaning 

foods o r  fooa supplement f o r  i n f a n t s  and young c h i l d r e n  should be i n t e g r a t e d  

w i t h  o the r  c h i l d  s u r v i v a l  i n t e r v e n t i o n s  (growth moni tor ing,  ORT, b r e a s t  feeding , 

immunizations, e t c . )  as a package t o  be promoted by A.1 .D. and o the r  donor agen- 

c i e s .  The r e p o r t  a l so  urges t h a t  e f f o r t s  should be focused on i d e n t i f y i n g  and 

f i e l d  t e s t i n g  e f f e c t i v e  weaning f ~ o d  i n t e r v e n t i o n s ,  p o i n t i n g  o u t  t h a t  t he  pre- 

sent  s t a t e - o f - t h e - a r t  i s  weak and i n  need o f  we1 1 -considered, proven pt-ogramatic 

approaches. 
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2.9.1. PURPOSE 

Soybeans can provide an inexpensive source o f  good q u a l i t y  p ro te in  and nigh 

energy vegetable o i l  i n  countr ies where the c l imate and s o i l  are favorable f o r  

soybean production. H i s t o r i c a l l y ,  soybeans have been pr iced a t  only 1/4 t o  112 

as much as ordinary beans y e t  provide 15-20s more ca lo r ies  and over 50% more 

p ro te in  on a weight basis.  Furthermore, soybeans have been used as a s tap le  

food i n  the d i e t s  o f  many people, p a r t i c u l a r l y  Asian people, and i n  recent 

years, processed soybeans have become we l l  known i n  the d i e t s  of Americans and 

Europeans through commercial u t i l i z a t i o n  o f  meat and m i l k  extenders and subst i -  

tutes.  Accordingly, i n  the 1960s and 7Us, many in te rna t iona l  development orga- 

n i  zat ions inc lud ing  A. I .D. undertook p ro jec ts  t o  promote soybean production and 

ronsumpti on i n  developing countr ies.  

A. I .D. ' s  O f f i ce  o f  Agr i cu l tu re  provided funding t o  the Un ive rs i t y  o f  I 1  1 i n o i s  

In te rna t iona l  Soybean Program ( INTSOY) t o  ass i  s t  developing count r ies  produce 

soybeans and f i n d  domestic uses f o r  them. Concurrently, A.I.D.'s O f f i ce  of 

N u t r i t i o n  i n d i r e c t l y  supported soybean u t i l  i z a t i o n  through FTB by he1 ping t o  

develop food supplements f o r  ch i l d ren  which contained s i g n i f i c a n t  amounts of 

soybeans. As noted i n  the sect ion o f  t h i s  r epo r t  deal ing w i t h  Low-Cost 

Extrusion Cookers (LEC ) , FTB pro jec ts  f o r  the manufacture of soybean-contai n i  ng 

foods were implemented i n  S r i  Lanka, Thailand, Tanzania, Zaire, Costa Rica, 

Guyana, Bo l i v i a ,  and Ecuador; many m i l l  ions o f  fami l i es  were suppl ied w i t h  soy- 

contain ing processed foods from these f ac to r i es  (see Section 2.7). I n  addi t ion,  

FTB developed Whey-Soy Drink-Mix f o r  d i s t r i b u t i o n  as a m i l k  subs t i t u t e  i n  Food 

fo r  Peace program (see Section 2.5) and promoted use o f  soybean f l o u r  as a pro- 

t e i n  f o r t i f i c a n t  f o r  bread (see Section 2.6) .  



I n  1975, 14.1 .D. decided t o  focus more a t t en t i on  on soybean u t i l i z a t i o n  by pro- 

moting d i r e c t  consumption of soybeans a t  the home and v i  11 age 1 eve1 . FTB was 

requested t o  explore ways i n  which soybeans couid be used for  food wi thout  

cen t ra l  processing, and a1 so t o  he1 p A.1 .D. develop a p ro j ec t  t o  i d e n t i f y  simple 

and e f f e c t i v e  ways t o  introduce soybeans as food by the r u r a l  poor. 

2.9.2 PROCEDURES AND ACCOMPLISHMENTS 

As an i n i t i a l  step, i n  1976 FTB organized a study by USDA/ARS1s Northern 

Regional Research Center (NRRC) t o  r w i e w  the uses o f  unprocessed and simply 

processed soybeans as human food. NRRC s c i e n t i s t s  t a r r i e d  ou t  a thorough review 

o f  the l i t e r - t u r e  covering worldwide soybean consumption pract ices and prepared 

a repor t  o f  t h e i r  f ind ings (9.1). The repo r t  de ta i l ed  food uses o f  soybeans by 

country and summarized simple processes f o r  u t i  1 i z i n g  who1 e soybeans. The 

r e p o r t  a1 sb included a sect ion on b a r r i e r s  t o  acceptiny and us! ng soybeans i n  

food. The NRRC work was monitored by FTB and funded through an A.I.D. O f f i c e  o f  

N u t r i t i o n  PASA ( AG/TAB-225-12-76 ) . 

A f u r t h e r  a c t i v i t y ,  sponsored j o i n t l y  by A. I .D. I s  O f f i ces  o f  Agr icul  t u r c  and 

N u t r i t i o n ,  was a p ro j ec t  t o  develop a methodology f o r  in t roduc ing unprocessed o r  

simply processed soybeans as a d i r e c t  food i n  developing countr ies and t o  use 

the methodology i n  one country. FTB ass is ted A.1 .D. develop a Pro jec t  Paper 

f o r  t h i s  a c t i v i t y  and worked w i t h  A.I.D. cont racts  t o  se lec t  an implementing 

organizat ion.  I n  1975, the Un ive rs i t y  o f  North Carol ina, Chapel H i l l ,  was 

selected by A.1 .D. t o  undertake the p ro j ec t  and FTB served as A . 1  .D.'s represen- 

t a t i v e  t o  monitor the UNC p ro jec t .  
4 

The UNC soybean u t i l i z a t i o n  p ro j ec t  was implemented i n  B o l i v i a  i n  the v i c i n i t y  

of Cochabanba. UNC workers studied the food habi ts  o f  people i n  t h a t  area and, 

i n  co l  laborat ion w i  t n  North Carol i na  State home economists, developed a se t  of 



rec ipes  f o r  use of soybeans i n  l o c a l  food prepara t icns .  Working w i t h  l o c a l  

businessmen, arrangements were made t o  assure t h a t  soybeans would be a v a i l a b l e  

i n  t h e  r e t a i l  markets. Then UNC launched a major campaign t o  in t roduce soybeans 

t o  B o l i v i a n  consumers us ing  mass media, mother 's  c lubs ,  extension workers, and a 

number of  o t h e r  promotional a c t i v i t i e s .  A11 of UNC's work was c a r r i e d  o u t  i n  

c l o s e  cooperat ion w i  t n  l o c a l  a u t h o r i t i e s  and us ing  support  from B o l i v i a n  i n s t i -  

t u  t i  ons . 

A f t e r  a s u b s t a n t i a l  pe r iod  o f  i n t r o d u c t o r y  a c t i v i t i e s ,  UNC measured the consump- 

t i o n  of  soybeans among f a m i l i e s  i n  t he  Cochabamba area. Even a f t e r  UNC's major  

e f f o r t  t o  promote use o f  soybeans, i t  was found t h a t  per  c a p i t a  consumption of 

soybeans was on ly  about 3.0 grams per  day. While some f a m i l i e s  used soybeans 

r e g u l a r l y ,  i t  was c l e a r  t h a t  t h e  UNC program had n o t  succeeded i n  making 

soybeans a food s t a p l e  i n  t he  Cochabamba area o f  B o l i v i a .  

It had been expected t h a t  B o l i v i a n s  would rep lace the  ussal  legumes i n  t h e i r  

d i e t s  w i t h  l e s s  expensive, more n u t r i t i o u s  soybeans. People i n  o the r  coun t r i es ,  

p a r t i c u l a r l y  Asian coun t r i es ,  used soybeans as a food s t a p l e  and i t  seemed 

reasonable t h a t  B o l i v i a n s  cou ld  a1 so. However t h e  UNC p r o j e c t  showed t h a t  

B o l i v i a n s  were n o t  prepared t o  do so, a t  l e a s t  a f t e r  a pe r iod  of about two yea rs  

o f  exposure t o  an in tense promotional campaign. The B o l i v i a n  soybean in t roduc -  

t i o n  f a i l e d .  

There i s  c l e a r  evidence t h a t  consumers, i n c l u d i n g  consumers i n  developing 

coun t r i es ,  accept new food products,  and t h a t  the  new foods can become an impor- 

t a n t  p a r t  o f  t h e i r  d i e t s .  Foods l i k e  wheat have been in t roduced i n t o  r i c e  

e a t i n g  areas and become impor tan t  food s tap les  (e.9. i n  Korea and Bangladesh). 

A t  the  same time, new foods, even good t a s t i n g  foods developed through c l o s e  

i n t e r a c t i o n  w i t h  ronsurners and in t roduced i n t o  developing count ry  markets w i t h  

much p u b l i c i t y ,  sometimes f a i l .  The present  s ta te -o f - t he -a r t  does n o t  permi t  



dec is ion  makers t o  know i n  advance when a new product  w i l l  succeed and when i t  

w i l l  f a i l .  I n  the  case o f  i n t r o d u c t i o n  of soybeans as a d i r e c t  food i n  B o l i v i a ,  

t h e  reason f o r  f a i l u r e  i s n ' t  known. However the  r e s u l t s  o f  t h e  p r o j e c t  suggest 

t h a t  unless the re  i s  some reason t o  t h i n k  t h a t  people w i l l  consume soybeans 

d i r e c t l y  ( o t h e r  than t h a t  soybeans a r e  cheaper than o rd ina ry  beans and a r e  more 

n u t r i t i o u s ) ,  no f u r t h e r  e f f o r t s  should be made t o  promote d i r e c t  consumption o f  

who1 e soybeans. 

2.9.3 RECOMMENDATIONS 

It i s  recommended t h a t  f u t u r e  e f f o r t s  t o  promote soybean consumption i n  deve- 

l o p i n g  coun t r i es  should be focus2d on processed soybean products, such as meat 

and m i l k  s u b s t i t u t e s  and extenders, f l o u r  and g r i t  products used as i ng red ien ts  

i n  food supplements, and the  1 i k e .  
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2.10 SOLAR BOX COOKERS -- 

2.10.1 PURPOSE 

I n  pas t  years,  A. I .D. ' s n u t r i t i o n  s t ra tegy  emphas ixd  improving the  n u t r i t i o n a l  

s t a t u s  o f  i n f a n t s ,  c h i 1  dren and women of  c h i  ld -bear ing  age. A. I .D. requested 

FTB t o  exp lore  the use of s o l a r  energy technology t o  save cooking f u e l  and 

decontaminate water and thereby h e l p  reduce m a l n u t r i t i o n  and i l l n e s s  associated 

w i t h  poor water  qua1 i t y .  

A rev iew of s o l a r  technology f o r  cooking l e d  t o  the  Kerr-Cole s o l a r  box cooker 

which seemed t o  have a t t r i b u t e s  needed f o r  t h i r d  wor ld  use. It appeared t h a t  

proper  development o f  t h i s  cooker cou ld  r e s u l t  i n  i t s  use f o r  cooking and a l so  

f o r  heat ing  contaninated water  t o  make i t  f ree  o f  organisms o f  p u b l i c  h e a l t h  

s i g n i f i c a n c e .  

A concept paper and p r o j e c t  proposal were developed f o r  t ne  m o d i f i c a t i o n  and use 

o f  t he  Kerr-Cole type s o l a r  box cooker (SBC) i n  developing c o u n t r i e s  (10.1). 

The p r o j e c t  drew on RoBert Metcal f a t  C a l i f o r n i a  S t a t e  U n i v s r s i  ty-Sacramento, 

(CSU-S) who had numerous years  experience i n  the  use o f  the SBC, t o  d i r e c t  the 

s tud ies .  A USDA Cooperat ive Agreement was developed w i t h  CSU-S i n  i984 f o r  the  

purpose o f  the development of t ne  SBC f o r  food prepara t ion  and water q u a l i t y  

improvement i n  developing coun t r i es .  The o b j e c t i v e s  were: t o  eva lua te  t h e  

Kerr-Cole SBC as a means o f  decontaminat ing water  under var ious  weather con- 

d i  t i o n s  and w i t h  d i f f e r e n t  micro-organisms; t o  e s t a b l i s h  ope ra t i ng  c o n d i t i o n s  

f o r  cooking t y p i c a l  food used i n  developing coun t r i es ;  and t o  develop gu ide l i nes  

f o r  opera t ion  o f  t h e  SBC f o r  cooking food and decontaminat ing water.  The 

r e s u l t s  o f  t h i s  a c t i v i t y  development were t o  be u t i l i z e d  as the  s t a r t i n g  p o i n t  

f o r  p r o j e c t s  f o r  the  adapta t ion  of t h e  SBC f o r  use i n  one o r  more developing 

c o u n t r i e s .  



PROCEDURES AND ACCOMPLISHMENTS 

Extens ive  food cooking and water  heat ing  t e s t s  were ca r r i ed -ou t  over a per iod  o f  

more than a yea r  a t  CSU-S. Over 30 foods of var ious  types were used i n  cooking 

t e s t s  t o  e s t a b l i s h  cond i t i ons  f o r  cooking i n c l u d i n g  bas ic  cereals ,  legumes, 

r o o t s ,  and vegetables t y p i c a l  of those used i n  developing coun t r i es .  

I n fo rma t ion  c o l l e c t e d  i nc luded  l e n g t h  o f  t ime t o  cook, amount o f  sun energy 

a v a i l a b l e  each day, changes i n  rec ipe ,  e t c .  The s tud ies  r e s u l t e d  i n  

M e t c a l f  be ing  ab le  t o  be ca tegor ized the  foods as easy, medium o r  hard t o  cook, 

and e s t a b l i s h i n g  the  amount of energy needed and how much food can be cooked 

when decontaminat ing water a t  the  same t ime (10.2). 

The water  heat ing  t e s t s  covered a wide v a r i e t y  o f  micro-organisms o f  p u b l i c  

h e a l t h  s i g n i f i c a n c e  such aC E. c o l  i , Salmonella, Shigel  l a  and Rota-v i rus.  One 

g a l l o n  j ugs  o f  contaminated water were heated under a l l  types of cond i t i ons  and 

the water  temperature, sun angie (energy l e v e l  1, and t ime o f  heat ing  were 

recorded. The water was sampled f requent ly  and checked f o r  micro-organism 

d e s t r u c t i o n  and water temperature. 

Fo l l ow ing  cooking and water hea t i ng  t e s t s ,  food was cooked and water t r e a t e d  

simul taneously t o  es tab l  i sh techniques f o r  cooking a meal and decontaminating 

water  a t  the  same time. A system was developed f o r  c a l c u l a t i n g  the  amount o f  

food (based on the  type o f  food)  and/or water t h a t  cou ld  be processed i n  a 

Kerr-Cole SBC on a g iven day. The system i s  based on sun angle and degree o f  

c loud iness .  A formula was developed t h a t  g ives  a va lue  based on geographic 

l o c a t i o n ,  sun i n t e n s i t y ,  e t c .  Charts  can be produced f o r  c o u n t r i e s  o r  p a r t s  o f  

c o u n t r i e s  which g i ve  values t h a t  represent  t he  s o l a r  p o t e n t i a l .  A s imple water 

temperature i n d i c a t o r  device was developed by FTB which shows when the  water  has 

been heated enough i n  a SBC t o  k i  11 disease-causing micro-organisms. The 



device i s  made o f  sturdy p l a s t i c  and i s  reusable, inexpensive and s in~ple  t o  use. 

I t  el iminates the need f o r  a thermometer which requires f requent observation and 

which i s  impract ica l  f o r  use t o  determine if the water has been adequately 

heated under t yp i ca l  methods o f  use o f  the SBC. 

A video tape was produced which describes the world enzrgy (fuelwood) c r i s i s  and 

how use of the SBC could he lp  a l l e v i a t e  the problems whi le  f i g h t i n g  disease 

caused by contaminated water i n  many countr ies.  Copies o f  the video tape were 

d i s t r i b u t e d  around the world t o  in te res ted  par t ies  t o  s t imula te  i n t e r e s t  i n  a 

f i e l d  t e s t  o f  the SBC i n  developing countr ies.  The tape was sen5 t o  USAID 

Missions, PVO'  s, Peace Corp and i n s t i t u t i o n s  and government e n t i t i e s  i n  deve- 

lop ing  countr ies.  I n  add? t i on ,  in format ion about SBC appeared i n  several pub1 i- 

cat ions t h a t  are widely c i r cu la ted  worldwide and on VOA. More than 250 l e t t e r s  

K.!re received from around the wor ld asking fo r  i n f o r m t i o n  about the cooker and 

i t s  use. Informat ion packets were sent i n  response t o  each request. 

The FTB budget d i d  not  provide s u f f i c i e n t  funds f o r  a f i e l d  t e s t  so FTB sought 

t o  arrange fo r  a cooperative p ro j ec t  w i th  an organizat ion t h a t  coxld help defray 

p ro j ec t  costs. I n i  ti a1 contacts w i t h  PVOs and other organizations were unsuc- 

cessful  , b u t  f i n a l l y  Southern Unive,*sity i n  Baton Rouge, Louisiana showed 

i n t e r e s t  and agreed t o  undertake a p r o j e c t  i n  S ier ra  Leone t o  detmnine f eas ib i -  

l i t y  o f  in t roduc ing the SBC. Southern Un ive rs i t y  had extensive previous 

experience i n  S ie r ra  Leone. FTB helped develop the p ro j ec t  and i n  1988 i t  was 

funded by A. I .D. I t  i s  present ly underway and scheduled t o  be completed i n  

December 1989. FTB provided technical  assistance and support f o r  the p ro j ec t  

inc lud ing the services o f  Robert Metcal f .  

A recent r epo r t  from the p ro j ec t  s i t e  i n  S ie r ra  Leone ind ica ted  these resu l t s .  

About 12 o f  the more comnon foods ( u i  shes) i n  Se i r ra  Leone have been prepared i n  

the SBC. Water t reat~nent  studies using the FTB Temperature Ind ica to r  device 



show it r e l i a b l y  i n d i c a t e s  when water  i s  adequately heated t o  destroy pathcgens 

microorganisms. Const ruc t ion  of SBCs us ing  l o c a l  m a t e r i a l s  i s  be ing  c a r r i e d  out .  

The SBC technology has been genera l l y  w e l l  accepted by p r o j e c t  p a r t i c i p a n t s  

d u r i n g  the  i n i t i a l  v i l l a g e  i n t r o d u c t i o n .  I n t r o d u c t i o n  o f  the cooker i n  v i l l a g e s  

w i l l  con t inue i n  t he  F a l l  of 1989 a f t e r  t he  r a i n y  season. Southern U n i v e r s i t y  

w i l l  submit a f i n a l  r e p o r t  i n  September 1989 of  work done i n  S i e r r a  Leone under 

t h e  USDA Cooperat ive Agreement w i t h  them. 

Add i t i ona l  accompl i shment i n c l  ude: demonstrat i  on t h a t  a SBC can cook impor tan t  

foods and f r e e  water o f  disease causing micro-organisms; development o f  a 

reusable temperature i n d i c a t o r  t h a t  t e l l s  when water  i s  adequately heated t o  

k i l l  germs; heightened awareness o f  SBC p o t e n t i a l ;  and empetus f o r  SBC a c t i v i -  

t i e s  t h a t  has l e d  t o  d e m o ~ s t r a t i o n  workshops and p r o j e c t  development i n  B o l i v i a ,  

Guatemala, D j i b o u t i ,  and Zimbabwe. 

2.10.3 RECOMMENDATIONS 

Successful demonstrat ion i n  S i e r r a  Leone o f  tne f e a s i b i l i t y  of i n t r o d u c i n g  SBC 

t o  a developing count ry  snould encourage A . l  ,D.  t o  p lay  an a c t i v e  r o l l  i n  

f u r t h e r  research and development o f  SBC technology. A1 so, successful outcome of 

the  worksnops and p r o j e c t s  i n  t he  o the r  c o u n t r i e s  should f u r t h e r  s t i m u l a t e  

i n t e r e s t  i n  s o l a r  technology and encourage PVO's t o  use t h i s  technology i n  t h e i r  

programs. The S i e r r a  Leone p r o j e c t  cou ld  serve as a pro to type o f  an a l t e r n a t i v e  

way o f  cooking and water p u r i f i c a t i o n  t h a t  can save energy, l a b o r  and 1 ives .  
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2.11 SELF-TARGETING FOODS 

2.11.1 INTRODUCTION 

It has been estimated t h a t  40-601 o f  supplementary foods d i s t r i b u t e d  through 

targeted take-home feeding programs are consumed by fami ly  members o ther  than 

the intended rec ip ients .  Take-home feeding i s  the leading method through which 

Food f o r  Peace commodities are d i s t r i b u t e d  and i s  general ly  considered the most 

p rac t i ca l  way o f  reaching la rge  numbers o f  program benef ic iar ies .  I f  i t  were 

possib le t o  reduce the leakage o f  the comnoditiss, the effectiveness of take- 

home programs would be g rea t l y  increased. As one approach t o  reducing leakage, 

FTB explored the idea of  a food which, because of i t s  charac te r i s t i cs ,  would be 

more 1 i k e l y  t o  be fed p r e f e r e n t i a l l y  t o  an intended t a rge t  group. Such a food 

was def ined as "se l f - ta rge t ing" .  It was recognized t h a t  t o  be f u l l y  e f f ec t i ve ,  

,revision o f  such a food should be accompanied by n u t r i t i o n  education. 

2.11.2 THE KOLASA STUDY 

PURPOSE 

One important method by which a se l f - ta rge t ing  food might be created i s  t o  pat- 

t e r r ~  i t a f t e r  an e x i s t i n g  food which i s  already fed p r e f e r e n t i a l l y  t o  a par- 

t i c u l a ?  group, as, fo r  example, a t r a d i t i o n a l  weaning food i s  p re fe ren t i a l l y  fed 

t o  weaning age ch i l d ren  ra the r  than o ther  members o f  a household. To assess the 

f e a s i b i l i t y  o f  t h i s  approach, FTB i n i t i a t e d  a study f o r  the O f f i ce  o f  N u t r i t i o n  

i n  1983 t o  determine the extent  t o  which t r a d i t i o n a l  foods e x i s t  which could 

serve as models f o r  the c rea t ion  o f  processed se l f - t a rge t i ng  weaning foods. The 

study a1 so sought t o  gather informat ion on foods fed p re fen t ia l  l y  t o  pregnant 

women. 



AND , - 
FTB arranged f o r  t he  study t o  be c a r r i e d  o u t  through a  c o n t r a c t  w i t h  Dr. Kathryn 

Kolasa (11.1). 

Kol asa c o l l  ected in fo rmat ion  about t r a d i t i o n a l  weaning foods through a  1  i t e r a -  

t u r e  rev iew and consul t a t i o n s  w i t h  exper ts .  The study i d e n t i f i e d  t r s d i  t i o n a l  

s e l f - t a r g e t i n g  foods i n  a  number o f  c o u n t r i e s  and c u l t u r e s .  The most p reva len t  

t ype  o f  s e l f - t a r g e t i n g  weaning food was found t o  be a  grue l  f e d  a t  a  spec ia l  

consis tency f o r  i n f a n t s  and young c h i l d r e n .  It a l s o  i d e n t i f i e d  a  few s p e c i f i c  

instances o f  more h i g h l y  d i f f e r e n t i a t e d  s e l f - t a r g e t i n g  foods. Most no tab le  was 

sago, a  g rue l  made from bead le ts  o f  cassava s ta rch  and fed  t o  i n f a n t s  and 

c h i l d r e n  i n  C a l c u t t a  as a  weaning food. Anecdotal repo r t s  suggested s i m i l a r  use 

o f  sago i n  o the r  areas o f  the Asian subcont inent .  Other types of t r a d i  t i c ~ a l  

weaning foods were a l s o  i d e n t i f i e d  such as c e r t a i n  beverages and mashed banana. 

The Kolasa study was ab le  t o  i d e n t i f y  on l y  a  few r e p o r t s  o f  foods consumed pre- 

f e r e n t i a l l y  b j  pregnant women. These were main ly  herbs and beverages such as 

teas. Data d i d  n o t  permi t  a  d e f i n i t e  conc lus ion  as t o  whether t h i s  was due t o  

l ack  o f  repo r ted  i n fo rma t ion  o r  because the  p r a c t i c e  i s  r a r e .  The study d id ,  

however, r e p o r t  the widespread p r a c t i c e  o f  pregnant women consuming c l a y  o r  

laundry s ta rch ,  and t h i s  p r a c t i c e  might  p rov ide  a  bas i s  f o r  s e l f - t a r g e t i n g  foods 

f o r  t h i s  group. 

2.11.3 NUTRITIONAL IMPACT AS A FUNCTION OF TYPE OF FOOD SUPPLEMENT 

PURPOSE 

Related t o  s e l f - t a r g e t i n g  foods was a  concept developed by FTB and M r .  Max Rutman, 

D i r e c t o r  o f  a  Chi lean c o n s u l t i n g  Firm, INUAL. Mr. Rutman, w h i l e  working w i t h  

the  Advent is t  Developmtent and R e l f e f  Agency (ADRA) i n  Ch i l e ,  exp lored the  r a t e  



o f  consumption of donated foods among c h i l d r e n  and found t h a t  c e r t a i n  foods were 

consumed t o  a g rea te r  ex ten t  than others.  He hypothesized t h a t  foods which are  

perceived as " c h i l d r e n ' s "  foods would be more e f f e c t i v e l y  de l i ve red  t o  and con- 

sumed by c h i l d r e n  than foods t h a t  a re  perceived as " f a m i l y "  foods. I f  t rue ,  

Rutman's concept cou ld  be used as a bas is  f o r  formulat ing " s e l f - t a r g e t i n g "  foods 

f o r  d i s t r i b u t i o n  t o  c h i l d r e n  t h a t  would reduce leakage of food t o  o ther  fam i l y  

members. He proposed a smal 1 f i e l d  study o f  take-home feeding t o  t e s t  t h i s  

hypothesis. The v a r i a b l e  which he proposed t o  study was the  type o f  food pro- 

vided. Factors  which he intended t o  h o l d  constant  were the  amount o f  c a l o r i e s  

provided, packaging and n u t r i t i o n  education. The outputs Rutman planned t o  

measure were amount o f  food consumed and the n u t r i t i o n a l  s t a t u s  of food r e c i  - 
p ien ts .  Products selected f o r  t he  t r i a l  inc luded ones which were judged as par- 

t i c u l a r l y  appropr ia te  f o r  weaning age c h i  1 dren and would the re fo re  be expected 

t o  be fed  p r e f e r e n t i a l l y  t o  t h i s  group. 

PROCEDURES AND ACCOMPLISHMENTS 

The Rutrnan study (11.2) was designed by INUAL and implemented i n  Costa Rica by 

CITA, Costa R i c a ' s  Food Technology I n s t i t u t e .  I t  was funded by an A.1 .D. small 

research grant '  and monitored by FTB. 

Three products were d i s t r i b u t e d  i n  s i m i l a r  packaging and w i t h  a one-time 

i n s t r u c t i o n  on use. I n  add i t i on ,  a l a r g e  f a m i l y  food basket was a l so  d i s t r i -  

buted t o  a f o u r t h  group. 

One o f  the  t e s t  products was a pre-cooked r i c e  cerea l  which was made a v a i l a b l e  

i n  amounts o f  one and two k i lograms per month and which fu rn i shed  the  c h i l d  150 

o r  300 c a l o r i e s  d a i l y .  The r i c e  product was selected on the  bas is  of a survey 

o f  weaning p rac t i ces  and food preferences which suggested t h a t  i t  would be 

1 i k e l y  t o  be perceived as h i g h l y  appropr ia te  f o r  young c h i l d r e n  on the  bas is  of 



such f a c t o r s  as c o l o r  (wh i te )  and consistency. A b land f l a v o r  was a l s o  selected 

i n  order  t h a t  the product might  n o t  be ove r l y  a t t r a c t i v e  t o  adu l t s .  

The second product  was a cookie which was a l s o  made a v a i l a b l e  i n  amounts equiva- 

l e n t  t o  150 o r  300 c a l o r i e s  per day. I t  was hypothesized t h a t  t he  convenience 

o f  the  cookie might  encourage i t s  p r e f e r e n t i a l  feeding t o  c h i l d r e n ,  b u t  

r x o g n i z i  ng t h a t  i t s  a t t rac t i veness  cou ld  resu! t i n  shar ing w i t h  o the r  rami l y  

members. A t h i r d  product  was Nut r isoy ,  which was a corn-soy product  s i m i l a r  t o  

ICSM, a pre-cooked corn f l o u r  product  used by the  Food f o r  Peace program as a 

weaning food; Nu t r i soy  was expected t o  be l e s s  a t t r a c t i v e  t o  young c h i l d r e n  than 

the  o the r  foods i n  the  t e s t  s ince i t  resembled p l a i n  corn  f l o u r .  Nut r isoy  was 

d i  s t r i  buted a t  the  300 c a l o r i e  l e v e l  . The f o u r t h  r a t i o n ,  a f a m i l y  food basket, 

was composed o f  s tap les  such as r i c e ,  beans and o i l .  I t provided the  equ iva len t  

o f  2000 c a l o r i e s  per  day f o r  a fami ly ;  the  share f o r  a young c h i l d  was est imated 

t o  be approxiamtely 300 c a l o r i e s  per  day. 

The products were d i s t r i b u t e d  once per month i n  a take-home feeding program f o r  

a per iod o f  f o u r  months. A 24 hour r e c a l l  consumption study was conducted a t  

t he  beginning and toward the  end o f  t he  study. I n  a d d i t i o n ,  anthropometr ic 

measurements were a l s o  taken. The most impor tant  f i n d i n g  o f  the  study was t h a t  

t h e  type o f  food provided d i d  appear t o  make a subs tan t ia l  d i f fe rence i n  the  

amount o f  product fed  t o  the  c h i l d .  Thus, when measured by r e c a l l  and analyzed 

f o r  i n f l u e n c e  o f  ex te rna l  var iab les ,  a 150 c a l o r i e  r i c e  cereal  supplement 

r e s u l t e d  i n  tw ice  as many c a l o r i e s  being consumed from the supplement by the  

t a r g e t  group than the  300 c a l o r i e  Nut r isoy .  

The study concluded t h a t  the  re1 a t i v e l y  super io r  performance of the  r i c e  cereal  

was l i k e l y  due t o  two f a c t o r s .  On t h e  one hand, p r i o r  surveys had suggested 

t h a t  i t  might  be perceived as p a r t i c u l a r l y  appropr ia te  as a weaning food. On 



t he  o ther ,  u n l i k e  the  cookie, i t s  b land f l a v o r  and o ther  c h a r a c t e r i s t i c s  would 

he a p t  t o  make i t  less  1  i k e l y  t o  be a t t r a c t i v e  t o  o the r  f a m i l y  members and 

therefore n o t  leaked ~: IJ  them. The study f ind ings  a l so  suggested t h a t  t he  s i g n i -  

f i c a n t  i n take  o f  r i c e  cerea l  was n o t  n u l l i f i e d  by a  s u b s t i t u t i o n  e f f e c t .  

Changes i n  weight f o r  age a l s o  provided an i n d i c a t i o n  t h a t  t h e  r i c e  cerea l  

supplement a t  the 150 c a l o r i e  l e v e l  was the  most e f f i c i e n t  i n  causing growth per 

c a l o r i e ,  b u t  the  data were n o t  s u f f i c i e n t l y  f i r m  t o  draw d e f i n i t e  conclu-sions 

on t h i s  po in t .  

2.11.4 RECOMMENDATIONS 

Leakage i n  take-home feeding pro grams i s  a  maj o r  problem. I t s  reduct ion  cou ld  

s i g n i f i c a n t l y  improve the  PL 48U program which i s  by f a r  A.I.D.'s most impor tant  

n u t r i t i o n  i n t e r v e n t i o n  reaching over 10 m i l  1  i o n  r e c i p i e n t  ch i l d ren .  I n  a d d i t i o n  

t o  the Kolasa study and the  f i e l d  t r i a l  described above, two a d d i t i o n a l  s tud ies  

were discussed i n  a  1986 FTB concept paper ( l1 .3) .  One was a  t r i a l  i n  C h i l e  

which found t n a t  s l i g h t l y  a c i d i f i e d  m i l k  which was d i s t r i b u t e d  i n  a  l a r g e  take- 

hone feeding program was consumed t o  a  much g rea te r  degree by c h i l d r e n  than was 

normal m i l k  which was used more by the  fam i l y  as a  whole (11.3, 11.4). The 

o the r  study found t h a t  i n  Ind ia ,  food f o r  pregnant and l a c t a t i n g  women which had 

been f l a -vo red  w i t h  a  substance associated w i t h  foods t r a d i t i o n a l l y  consumed by - 

t h i s  group was a l s o  p r e f e r e n t i a l l y  consumed i n  comparison w i t h  o the r  foods t r i e d  

o u t  (11.5). 

These s tud ies  taken i n  con junc t ion  w i t h  the  Rutman study provide a  good i n d i c a -  

t i o n  t a h t  the s e l f - t a r g e t i n g  approach can be e f f e c t i v e  i n  reducing leakage. 

Accordingly, i t  i s  be l ieved t h a t  the  development o f  a s e l f - t a r g e t i n g  food o r  

foods should be implemented. S p e c i f i c a l l y  i t  i s  recommended t h a t  a  s e l f -  

t a r g e t i n g  food should be developed which can be used i n  the  Food f o r  Peace 



program. Approaches t o  food development cou ld  inc lude:  ( 1 )  packaging t h e  food 

i n  small bags w i t h  a p i c t u r e  of a very young c h i l d ;  ( 2 )  us ing  i ng red ien ts  t h a t  

g i ve  the  product  a wh i te  co lo r ;  and ( 3 )  designing the  food and the  package f o r  a 

s p e c i f i c  geographic area b u t  an area s u f f i c i e n t l y  l a r g e  t o  make i t s  use i n  t h e  

PL 480 program p r a c t i c a l  ( f o r  example the re  are  i n d i c a t i o n  t h a t  sago, a weaning 

food made f rom cassava s tarch ,  may be w ide l y  used i n  South Asia and a processed 

food pat te rned a f t e r  sago might  be designed f o r  t h i s  l a r g e  area) .  
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2.12 NUTRITION INTERVENTION BROCHURES 

2.12.1 PURPOSE 

Th is  a c t i v i t y  was i n i t i a t e d  as a r e s u l t  o f  requests received from USAID Missions 

f o r  i n fo rma t ion  on new o r  i nnova t i ve  l a r g e  scale n u t r i t i o n  programs which 

inc luded a food technology component. I n  seeking t o  respond, FTB found t h a t  

avai  lab1 e i n fo rmat ion  was fragmentary. Therefore, FTB proposed t o  t h e  O f f  i c e  of 

N u t r i t i o n  t h a t  i t  produce a s e r i e s  o f  desc r ip t i ons  o f  n u t r i t i o n  programs which 

stood o u t  as having p a r t i c u l a r l y  i nnova t i ve  o r  e f f e c t i v e  components t o  d i  s t r i  - 
bute  t o  Miss ions and o thers  engaged i n  development work. The concept was t o  

prov ide  very readable overviews which would f u r n i s h  enough in fo rmat ion  t o  

Missions t o  pe rm i t  them t o  consider  p o s s i b i l i t i e s  f o r  r e p l i c a t i o n  w i t h i n  t h e i r  

own count r ies .  The O f f i c e  o f  N u t r i t i o n  agreed and requested t h a t  FTB prepare 

and d i s t r i b u t e  a s c r i e s  o f  n u t r i t i o n  i n t e r v e n t i o n  brochures. 

2.12.2 PROCEDURES AND ACCOMPLISHlvlENTS 

I n  1980, FTB produced the  f i r s t  o f  a s e r i e s  o f  th ree brochures. Th is  p u b l i c a t i o n  

described the  na t iona l  n u t r i t i o n  program o f  Colombia, known as PAN. Th is  l a r g e  

progran inc luded  an element us ing  food stamps t o  provide a p a r t i a l  subsidy f o r  

weaning foods and o the r  n u t r i t i o u s  foods f o r  pre-school c h i l d r e n  and pregnant 

and l a c t a t i n g  women. The brochure was w r i t t e n  by Thomas Sanders, a pro fess iona l  

w r i t e r ,  who v i s i t e d  Colombia and in te rv iewed  Colombian and USAID personnel. The 

brochure described t h e  program' s design and operat ion,  i t s  impact, costs, 

s t rengths  and weaknesses and r e p l i c a b i l i t y .  It was about 20-pages i n  l eng th  and 

was i l l u s t r a t e d  w i t h  photographs and drawings (12.1). The PAN brochure was c i r -  

cu la ted  t o  USAID Miss ions and o ther  i n t e r e s t e d  groups. Responses from the f i e l d  



i n d i c a t e d  t h a t  t h e  brochure was considered use fu l  and the  O f f i c e  o f  N u t r i t i o n  

asked FTB t o  cont inue w i t h  prepara t i  on of a d d i t i o n a l  brochures. 

I n  1983, a  brochure on the  Chihuahua program was issued. The program descr ibed 

i n  t h a t  p iece represented a  s t r i k i n g  i l l u s t r a t i o n  o f  t he  f e a s i b i l i t y  o f  adap- 

t a t i o n  and use o f  low-cost  ex t rus ion  technology w i t h  almost no ex te rna l  tech-  

n i c a l  assis tance (see Sect ion  2.7.4). The brochure was w r i t t e n  by Bern 

Keat ing,  a  techn ica l  w r i t e r ,  and FTB's Robert Weil and was p r i n t e d  and 

i l l u s t r a t e d  i n  s i m i l a r  fash ion t o  the  f i r s t  brochure (12.2). 

A t n i r d  brochure was publ ished i n  1986. Th is  piece described the S r i  Lanka 

Thriposha Program. As a l so  descr ibed i n  g rea te r  d e t a i l  elsewhere i n  t h i s  

r e p o r t ,  t he  T h r i  posha program i 1 l u s t r a t e d  successful  i n i t i a t i o n  o f  phase-over o f  

a  feeding program from imported comnodi t i e s  t o  1  ocal comnodi t i e s ,  the capab i l  i ty 

o f  take-home feeding t o  acnieve n u t r i t i o n a l  impact, and the  v i a b i l  i t y  o f  comner- 

c ia1  sa le  o f  a  weaning food (see Sect ion 2.7.3). The brochure w;s k:.:ritter, by 

I r w i n  Hornstei 'n w i t h  assis tance from Robert Weil o f  FTB (12.3). 

The FTB brochures were provided t o  a  number o f  audiences. I n  a d d i t i o n  t o  t h e  

USAID missions, copies were made a v a i l a b l e  througn them f o r  use by government 

counterpar ts  and 1  ocal PVOs. U .S. based i n t e r n a t i o n a l  o rgan iza t ions  were pro-  

v ided the  brochures as were the  headquarters o f  U.S. PVOs. A n o t i c e  desc r ib ing  

each brochure was a1 so p l  aced i n  several news1 e t t e r s  f o r  development workers. 

Requests f o r  a d d i t i o n a l  copies o f  t he  brochure were received from Missions and 

i n t e r n a t i o n a l  organi za t ions .  The Colombian Government repor ted  t h a t  they had 

had numerous requests f o r  t h e  PAN brochure from o t h e r  Andean coun t r i es  and asked 

t h a t  i t  be t r a n s l a t e d  i n t o  Spanish. The PAN brochure was subsequently 

t r a n s l a t e d  and re issued (12.4).  I n  add i t i on ,  a  subs tan t ia l  number o f  requests 

were received from p r i v a t e  i n d i v i d u a l s  and from research i n s t i t u t e s  and un ive r -  

s i  t i e s  engaged i n devel opment work. 



2.12.3 RECOMMENDATION 

As i n d i c a t e d  by t h e  response t o  the  brochures, t he re  i s  a need f o r  shar ing  

in fo rmat ion  on programs which have i nnova t i ve  o r  p a r t i c u l a r l y  promising elements 

which can be o f  use t o  o t h e r  development p r a c t i t i o n e r s ,  It i s  b e l i w e d  t h a t  

conc i  se , readabl .Q desc r ip t i ons  of such programss should be prepzred and d i  ssemi - 
nated i n  t h e  f u t u r e .  As i n  t he  past ,  the  d e s c r i p t i o n s  should be c a r e f u l l y  

d r a f t e d  t o  be bo th  readable and focused on usefu l  i n fo rma t ion .  While t h i s  FTB 

s e r i e s  was on programs which i nc luded  a food technology component, i t  i s  

b e l i e v e d  t h a t  t h ~ r  approacn cou ld  u s e f u l l y  be extended t o  i nc lude  o the r  n u t r i -  

t i o n  programs w i t h  i nnova t i ve  o r  unusual elements. 

Except f o r  the  Th r i  poslia brochure, t h e  pieces were produced through c o n t r a c t  

w i t h  a pro fess iona l  t echn ica l  w r i t e r .  I f  a f u t u r e  s e r i e s  i s  developed, i t  i s  

be1 ieved t h a t  i t  would be more e f f i c i e n t  t o  have the  f i r s t  d r a f t  prepared by an 

i n d i v i d u a l  w i  t h  considerable know1 sdge o f  A. I .D. n u t r i t i o n  programs and proce- 

dures and who would would be a t tuned t o  i d e n t i f y i n g  the  elements o f  the  program 

o f  maximum relevance t o  A. I .D. Th i s  wou I d  save cons iderab le  r e d r a f t i n g ,  which 

was requ i red  f o r  t h i s  ser ies .  However, a f t e r  t he  f i r s t  d r a f t  i s  produced, the  

serv ices  o f  a techn ica l  w r i t e r  cou ld  be u s e f u l l y  employed t o  he lp  develop a 

p iece which would have maximum r e a d a b i l i t y .  
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CHILD SURVIVAL 

INTRODUCTION 

Recent studies suggest t h a t  near ly 15  m i l l i o n  ch i ld ren  i n  developing count r ies  

d i e  annually and t h a t  ha l f  the deaths are  due t o  dehydration r e s u l t i n g  from 

diarrhea. I n  add i t ion,  the synerg is t i c  e f f e c t s  o f  diarrhea and ma lnu t r i t i on  

r e s u l t  i n  stresses which con t r ibu te  t o  add i t iona l  deaths from other  chi ldhood 

diseases. Real iz ing t h i s ,  A.I .D. has focused special a t t en t i on  on development 

a c t i v i t i e s  t ha t  w i  11 impact CHILD SURVIVAL by reducing diarrhea, ma1 n u t r i  t i on ,  

and 1 i fe- threaten i  ng d i  seases among young ch i  1 dren . 

The A. I .D.  program places greatest  emphasis on immunization t o  prevent chi ldhood 

diseases and o ra l  rehydrat ion therapy (ORT) t o  he lp  ch i ld ren  recovery from 

diarrhea. However i t  a lso addresses other approaches t o  CHILD SURVIVAL 

inc lud ing  in te rven t ions  t o  promote breast  feeding, improved use o f  weaning foods 

and other food supplements, v i tamin A d i s t r i b u t i o n ,  and other a c t i v i t i e s  t o  

improve the n u t r i t i o n a l  hea l th  o f  young ch i ld ren .  I n  add i t ion,  A. I .D. has 

acknowledged t h a t  i t  must b u i i d  on and enhance y e t  other in tervent ions and t h a t  

i t  w i l l  r e l y  no t  only on ava i lab le  techniques bu t  w i l l  develop new ones through 

innovat ive research. 

The A.1 .D. Of f i ce  o f  N u t r i t i o n  has supported CHILD SURVIVAL through a va r ie ty  o f  

p ro jec ts  inc lud ing  several i n  the f i e l d  o f  food technology (such as v i tamin A 

in tervent ions based on fooa f o r t i f  i c a t i o c  and in tervent ions t o  promote use of 

weaning foods and food supplements). However i n  1986, the O f f i ce  o f  N u t r i t i o n  

asked FTB t o  look i n t o  new ways i n  which food technology might play an even more 

important r o l e  i n  promoting CHILD SURVIVAL. 



I n  November 1986, FTB prepared a discussion paper e n t i t l e d  "Food Technology t o  

Enhance Ch i ld  Surv iva l "  (13.1). The discussion paper noted ways i n  which food 

technology as a d i s c i p l i n e  had cont r ibuted b e n e f i c i a l l y  t o  c h i l d  su rv iva l  i n  the 

past. It then ou t l i ned  several new approaches based on food science and tech- 

nology which FTB had i d e n t i f i e d  t ha t  might improve c h i l d  surv iva l  ra tes .  The 

new approaches included: (1 special catch-up foods t o  accelerate recovery o f  

ch f ld ren  a f t e r  episodes o f  diarrhea; ( 2 )  new ingred ients  t ha t  can be added t o  

foods t o  he1 p prevent diarrhea; and ( 3 )  improved o ra l  rehydrat ion therapy pro- 

ducts. The d i  scussion paper a1 so suggested possib i  1 i t i e s  f o r  mobi 1 i z i n g  pub1 i c  

sector  resources t o  focus R&D on c h i l d  su rv iva l .  The ideas i n  the discussion 

paper were reviewed w i t h  a number o f  A. I .D.  u n i t s  and, i n  1987, w i t h  O f f i ce  o f  

N u t r i t i o n  support, FTB i n i t i a t e d  a c t i v i t i e s  t o  explore f u r t he r  the various idea 

1 i sted i n  the discussion paper. The fo l low ing  sections describe the exploratory 

a c t i v i t i e s  and t h e i r  outcome through September 1989. 

2. i3.2 - CATCH-UP FOOD 

PURPOSE 

O f  the more than 5 m i  11 i o n  deaths each year among young ch i ld ren  which are 

a t t r i b u t e d  t o  diarrhea, i t  has been estimated t h a t  2.7 m i l l i o n  have rnalnutr i  t i o n  

as a major con t r i bu t i ng  cause. I n  a 1986 discussion paper (13.1) FTB proposed 

t h a t  a s i gn i f i can t  number of deaths might be averted i f  those ch i l d ren  who are 

brought t o  hea l th  posts because of a d iarrhea problem are provided a special 

"catch-up food", The concept was t h a t  when a c h i l d  w i t h  d iarrhea i s  ser ious ly  

ma1 nourished, a special n u t r i e n t  dense supplement could enable the mother t o  

b r i ng  the c h i l d  ou t  o f  the danger zone rap fd ly  and thereby reduce the r i s k  of 

death. FTB estimated t h a t  40-50 thousand deaths might be averted annually if an 

in tens ive  approach using such a supplement were implemented i n  a l l  maternal and 



c h i l d  hea l th  centers serviced by PL 480. FTB, accordingly, i n i t i a t e d  an a c t i -  

v i  t y  t o  explore the f e a s i b i l i t y  of developing a food t o  accelerate the recovery 

o f  ma1 nour i  shed c h i  1 dren f o l  1 owi ng diarrhea episodes. 

PROCEDURES AND ACCOMPLI SHHENTS 

As a f i r s t  step. FTB made an extensive e f f o r t  t o  study the concept o f  a catch-up 

food. Based on consul ta t ion w i t h  over 30 experts, a paper descr ib ing the con- 

cept  was developed (13.2). The p r i nc i pa l  f i nd ings  o f  the paper can be sum- 

marized as f 01 1 ows : 

1. Rates o f  recovery o f  up t o  20 times normal growth have been achieved 
when wasted ch i ld ren  have been fed n u t r i e n t  dense supplements under 
c l i n i c a l  condi t ions.  I f  the c h i l d ' s  mother were t o  co r rec t l y  use a 
s i m i l a r  food i n  a take-home feeding program, i t  should be possible t o  
achieve ra tes o f  growth of as much as 5 t o  10 times normal. The food 
should be d i rec ted t o  ch i ld ren  aged s i x  months t o  two years where the 
bu lk  o f  the diarrhea re l a ted  deaths are concentrated. 

2. To achieve a h igh recovery ra te ,  given l i m i t e d  numbers o f  feedings and 
the small stomach capaci ty of young ch i ldren,  the food provided should 
have a high c a l o r i c  densi ty as wel l  as a h igh p ro te in  and vitamins and 
mineral s 1 eve1 . 

3. Calculat ions ind ica te  t h a t  a supplement which i s  one t h i r d  more dense 
than the food supplements d i s t r i b u t e d  through PL 480, could shorten 
recovery ra tes by as much as one ha l f .  Because the c h i l d  would be a t  
h igh r i s k  f o r  a shorter  period, the improvement i n  the reduction of 
deaths could be 30-40s greater t h a ~  would be the case if Ins tan t  Corn 
Soy Mi l k  (ICSM) were t o  be used i n  a comparable program. (ICSM i s  the 
most c a l o r i c l y  dense food supplement ava i lab le  i n  the PL 480 program.) 

4. The estimated cost  per ton  o f  the catch-up food de l ivered t o  a fo re ign  
p o r t  might be roughly 12% more than ICSM. Because recovery could be 
achieved more rap id ly ,  actual  cos t  per recovery using a special catch- 
up food could be about 75% o f  the cos t  i f  ICSM were used. 

5. The catch-up food, a1 though provided i n  r e l a t i t r e l y  small quan t i t i es ,  
cou ld  be made ava i lab le  t o  hea l th  centers using normal del i ve r y  mecha- 
n i  sms . 

6. The food would complement n u t r i t i o n  education which should accompany 
i t s  d i s t r i b u t i o n .  

7 .  I n  add i t i on  t o  use i n  U.S.-supplied food d i s t r i b u t i o n  programs, the 
catch-up food could a lso serve as a model f o r  programs which use 
l oca l  l y  produced processed foods. The food could a lso  play a r o l e  i n  



d isas te r  r e l i e f  a c t i v i t i e s  where the number of h i yh  r i s k  ch i ld ren  i s  
very large. F i na l l y ,  the catch-up food could be maae ava i lab le  through 
commercial channels. This might  inc lude normal sale o r  the food could 
be supported through food stamps and t i e d  i n  w i t h  hea l th  center 
ta rge t ing  and n u t r i t i o n  education. 

8. FTB estimated t ha t  t o  produce a prototype product, t e s t  i t  c l i n i c a l l y ,  
and then conduct a f i e l d  t r i a l  of impact, would requ i re  two-and-a-half 
years  and funding o f  about $300,000. 

To fu r ther  develop and conf i rm the FTB catch-up food conc'ept, two workshops were 

convened, one on the n u t r i t i o n a l  requirements f o r  the catch-up food and the 

o ther  on i t s  use i n  the f i e l d .  

I n  the f i r s t  workshop he ld  i n  May 1988, a small group o f  n u t r i t i o n i s t s  and 

ped ia t r i c ians  w i th  experience i n  r ap id  recovery o f  malnourished ch i ld ren  and i n  

absorption o f  nu t r i en t s  f o l l  owing d iar rhea was brought together. The group 

recommended t h a t  the catch-up food have a c a l o r i c  densi ty o f  approximately 140 

ca lo r i es  per 100 m i l l  il i t r e s  (about 40% more c a l o r i c l y  dense than ICSM), 

approximately 13% of ca lo r ies  from prote in ,  and a complete complement o f  v i t a -  

mins and minerals. The group a lso spec i f i ed  o ther  requirements such as a low 

osmola l i ty  and low f i b e r  content (13.3). 

The purpose o f  the second meeting he ld  i n  September 1988, was t o  determine how 

the food would 1 i k e l y  be used by mothers, i n  order t o  have a b e t t e r  informat ion 

base f o r  developing the food. Ind iv idua ls  were brought together who were 

experts i n  feeding pract ices,  n u t r i t i o n  education, and feeding programs. The 

group confirmed the concept t ha t  the mother should be encouraged t o  feed the 

food i n tens i ve l y  several times a day. (Th is  i s  i n  cont rast  t o  normal take-home 

feeding where the supplement i s  provided f o r  longer periods of t ime b u t  as a 

s ing le ,  supplementary meal . ) The group f e l t  t h a t  mothers would probably feed 

the food two o r  three times a day. A rough range o f  expected consistency a t  

which the mother might prepare the food as a gruel was a lso given. The group 



confirmed t h a t  hea l th  center  personnel c ~ ! d  handle and take advantage of a  spe- 

c i a l  food. The a1 t e r n a t i v e  of adding o i l  t o  increase the c a l o r i c  d e n s i t j  of an 

e x i s t i n g  commodity was n o t  considered p r a c t i c a l .  Overa l l  , the group f e l t  t h a t  

such a  n u t r i e n t  dense catch-up food cou ld  make a  subs tan t ia l  c o n t r i b u t i o n  and 

t h a t  i t  should be developed and evaluated (13.4). 

Based on t h e  conc'iusion of t h e  two exper t  meetings, FTB worked w i t h  Colorado 

S t a t e  U n i v e r s i t y  t o  draw up a  p lan  f o r  developing a  s p e c i f i c  product.  The p lan  

worked o u t  by FTB and CSU inc luded f u r t h e r  development o f  s p e c i f i c a t i o n  o f  t he  

product '  s  desi red  physical  c h a r ~ t e r i  s t i c s  , product ion  of prototypes,  and eva- 

1 ua t ion  o f  physical  , chemical , n u t r i t i o n a l  and organo lept ic  p roper t i es .  

Pro jec ted t i n e  f o r  implementat ion o f  t h e  p lan  was s i x  months (13.5). 

I n  e a r l y  1989, the  A.1 .D. Off ice of N u t r i t i o n  reviewed i t s  i n t e r e s t  i n  catch-up 

foods and concluded t h a t  development o f  such a  food d i d  n o t  havz h igh  p r i o r i t y  

f o r  A.1 .D. and advised FTB t o  d iscont inue i t s  a c t i v i t i e s  on catch-up foods. 

2.13.3 FOODS TO PREVENT DIARRHEA 

PURPOSE -- 

As i n d i c a t e d  i n  the  In t roduc t ion ,  d ia r rhea l  diseases a re  a  p r i n c i p a l  cause o f  

i n f a n t  and c h i l d  m o r t a l i t y  i n  developing coun t r i es .  While A.1 .C.  has focused 

i t s  program heav i l y  on t r e a t i n g  d iar rhea w i t h  ORT, FTB has explored new ways t o  

u t i  1 i z e  food technology t o  prevent d ia r rhea l .  I n  p a r t i c u l a r ,  FTB sought ways of 

i n c o r p o r a t i n g  i n t o  the  d i e t s  o f  c h i l d r e n ,  foods o r  food mate r ia l s  which w i l l  

prevent  d iarrhea.  FTB's p lan  was t o  i d e n t i f y  foods o r  food m a t e r i a l s  w i t h  the  

capabi 1 i t y  o f  prevent ing d ia r rhea  by r e t a r d i n g  growth of pathogens, o r  o the r  

means, demonstrate the  e f fec t i veness  o f  t he  ma te r ia l s  i n  1  aboratory and animal 

t e s t s ,  and evaluate the  p o t e n t i a l  o f  the  m a t e r i a l s  f o r  use i n  humans. 



PROCEDURES AND ACCOMPLISHMENTS 

FTB conducted a p re l im ina ry  l i t e r a t u r e  search t o  i d e n t i f y  foods o r  food 

m a t e r i a l s  which have t h e  necessary p r o p e r t i e s  f o r  p revent ing  d ia r rhea and found 

candidates i n  four  ca tego r ies  of  m a t e r i a l s .  These were: A n t i b i o t i c s ;  P rob io t i cs ;  

Human M i  1 k Coiilponents ; and Ant ibod ies .  A ~ l t i b f  o t i c s  were dismissed e a r l y  as 

unacceptable because they m igh t  r e s u l  t i n  new, d n t i  bod ic  r e s i s t a n t  microorga- 

nisms. The search l e d  t o  the  i d e n t i f i c a t i o n  of a number o f  m a t e r i a l s  t h a t  might  

p revent  d ia r rhza  i n  c h i l d r e n .  However, i t  was concluded t h a t  a more thorough 

rev iew was needed 

FTB cont rac ted  w i t h  V i  r g i n i a  Polytechnic I n s t i t u t e  and S ta te  U n i v e r s i t y  

( V i r g i n i a  Tech) t o  unaertake the rev iew and ,wepare a r e p o r t  based on an i n -  

depth l i t e r a t u r e  review, contac ts  w i t h  workers i n  the  f i e l d ,  e tc .  The V i r g i n i a  

Tech r e p o r t  i d e n t i f i e d  several  m a t e r i a l s  t h a t  appeared t o  have good p o t e n t i a l  f o r  

p revent ing  d ia r rhez  (13.6). Af te r  meetings w i t h  exper ts  i n  food science, mic ro-  

b io logy ,  gastroentero logy,  e t c .  t o  d iscuss the  m a t e r i a l  s  i d e n t i f i e d  i n  the  

V i r g i n i a  Tech r e p o r t ,  two m a t e r i a l s  were se lec ted  f o r  experimental  work t o  

assess e f f e c t i ~ e n e s s  i n  prevent fng d ia r rhea.  One was a s p e c i f i c  s t r a i n  o f  

S t r e p t o c o c c ~ s  faecium (SF) f rom the  P r o b i o t i c  category,  and the  o the r  was a 

mucinous g l ycop ro te i  n  from the  category o f  Human M i  1  k Components. 

A Cooper3t ive Agreement was es tab l  i shed w i t h  V i r g i n i a  Tech t o  coord ina te  a c t i v i  - 
t i e s  t o  be c a r r i e d  o u t  regard ing  t h i s  sub jec t  and t o  conduct experimental  work 

us ing  t h e  SF ma te r ia l .  The agreement had p rov i s ions  f o r  subcont rac t ing  t o  o t h e r  

i n s t i t u t i o n s  f o r  t he  performance o f  the work on g lycopro te in .  An advisory com- 

m i  t t e e  was formed t o  g i v e  guidance f o r  design and eva lua t i on  o f  experimental  

work c a r r i e d  o u t  under the Agreelaant. 



Dur ing 1989, V i r g i n i a  Tech c a r r i e d  o u t  ex tens ive  1 aboratory work on the  s t r a i n  

o f  SF and on several l a c t i c  a c i d  forming organisms i s o l a t e d  f rom a  p i g  source. 

I n  v i t r o  l abo ra to ry  t e s t s  shobred t h e  ef fect iveness o f  the  c u l t u r e s  For s topping 

the  growth o f  disease causing organisms. General ly  a  pathogenic s t r a i n  of  E. 

c o l i  was used as t h e  t e s t  pathogen. The e f fec t i veness  o f  t h e  SF m a t e r i a l  was 

s t rong enough t o  warrant  proceeding t o  animal t e s t i n g .  

A se r i es  o f  f i v e  p i g  feeding t r i a l s  was c a r r i e d  o u t  by V i r g i n i a  Tech t o  

demonstrate the  e f fec t i veness  o f  t h e  SF i n  s topping d ia r rhea  i n  p igs  a f t e r  

r e c e i v i n g  a  cha l lenge dose o f  E.  c o l i .  Two p i g  t r i a l s  inc luded use of a  pro- 

b i o t i c  designated 2CA which had been i s o l a t e d  from p i g s  in. e a r l i e r  t r i a l s  and 

had demonstrated growth r e t a r d i n g  p r o p e r t i e s  t o  E. c o l  i i n  l abo ra to ry  t e s t s .  

Summaries and eva lua t ions  o f  t h e  l a b o r a t o r y  t e s t i n g  and animal t r i a l s  a r e  

coverea i n  d e t a i l  i n  the V i r g i n i a  Tech F i n a l  Report which i s  at tached t o  t h i s  

r e p o r t .  

As a  p a r t  o f  t he  study, FTB met w i t h  the  Bureau o f  Foods and the  Bureau o f  Drugs 

o f  the U.S. Food and Drug Admin i s t ra t i on  t o  l e a r n  about r e g u l a t o r y  issues.  FDA 

advised FTB t h a t  t he re  are  no r i g i d  g u i d e l i n e s  regard ing  approval procedures b u t  

suggested t h a t  i t  would be impor tan t  f o r  FDA t o  be f u l l y  in formed and t o  par- 

t i c i p a t e  du r ing  p lanning o f  product  e v a l u a t i o n  t e s t s .  Since h e a l t h  c la ims would 

be made f o r  any new p r o b i o i i c ,  FDA apprdval i s  requ i red .  

Johns Hopkins U n i v e r s i t y  was requested t o  conduct t e s t s  of mucinous g l ycop ro te in  

e f fec t i veness  aga ins t  r o t a v i r u s  organisms bo th  -- i n  v i t r o  and -- i n  v i v o  (mice) 

through a  subcont rac t  w i t h  V i r g i n i a  Tech. However, an agreement cou ld  n o t  be 

reached w i t h  Hopkins so no t e s t i n g  o f  g l ycop ro te ins  was done. 

Several accomplishments can be noted. One i s  the prepara t ion  of a  va luab le  

study o f  t he  p o t e n t i a l  .lse o f  foods and food ma te r ia l s  f o r  p revent ing  d ia r rhea l  



diseases i n  c h i l d r e n  i n  developing c o u n t r i e s  (13.6).  Also the  V i r g i n i a  Tech 

r s s u l  t s  from t e s t s  us ing  SF c u l t u r e s  t o  p r o t e c t  p igs  aga ins t  diarrhea-causing 

organisms suggested t h a t  p r o b i o t i c s  can be e f f e c t i v e  and t h a t  work on SF snould 

be cont inued.  Bu t  perhaps most impor tan t ,  the  concept of adding m a t e r i a l s  t o  

food t o  p revent  d ia r rhea  was i d e n t i f i e d  and the  h e a l t h  community was made aware 

o f  t h i s  new p o t e n t i a l l y  e f f e c t i v e  h e a l t h / n u t r i t i o n  i n t e r v e n t i o n .  It i s  recom- 

mended t h a t  A.  I .D. cont inue t o  exp lo re  t h i s  approach through a d d i t i o n a l  

research. 

2.13.4 ORAL REHYDRATION THERAPY 

PURPOSE 

Dehydrat ion i n  young c h i l d r e n ,  which o f t e n  occurs du r ing  acute d iarrhea,  i s  a 

l e a d i n g  cause o f  death i n  LDC's. Oral Rehydrat ion Therapy (ORT) i s  a simple, 

low-cost  t rea tment  t o  rep len i sh  body f l u i d s  and e l e c t r o l y t e s ;  i t  replaces a 

c o s t l y  and o f  t e n  unavai 1 ab le  I - V  procedure. 

The standard Oral  Rehydrat ion S o l u t i o n  (ORS 1 conta ins  water,  s a l t s ,  and e i t h e r  

glucose o r  sucrose. The sugar a c t s  a t  the  i n t e s t i n a l  w a l l  i n  a coupled r e a c t i o n  

t o  pe rm i t  t he  passage o f  e l e c t r o l y t e s  i n t o  the  body and thus overcomes l i f e  

t h rea ten ing  dehydra t ion  even i n  the presence o f  d iarrhea.  The amount of sugar 

t h a t  can be used i n  ORS i s  l i m i t e d  by i t s  c o n t r i b u t i o n  t o  osmo la l i t y ;  t oo  h igh  

osmol a1 i t y  w i  11 induce vomi ti ng and aggravate purg ing and dehydrat ion.  

I n  1985, Haro ld  Rice, ANE/TR/HPN provided FTB w i t h  a r e p o r t  by Dr. M a j i d  Mol la ,  

I n t e r n a t i o n a l  c e n t r e  f o r  Diarrhoea1 Disease Research - Bangladesh (ICDDR-B) on 

the  successful  use o f  r i c e  f l o u r  as a replacement f o r  glucose o r  sucrose i n  ORS. 

Mol l a  c a l l e d  r h e  new concept "Cereal ORS" ( l a t e r  i t  became known as "Super 



ORS"). The Rice-ORS nad the  added advantages of reducing s too l  volume and pro- 

v i d i n g  a  h igher  concent ra t ion  of c a l o r i e s  per  volume of ORS thus reducing growth 

f a l t e r i n g  du r ing  d ia r rhea,  a  major  f a c t o r  i n  t he  development o f  m a l n u t r i t i o n  i n  

many LDC's as c h i l d r e n  s u f f e r  repeated bouts of d iarrhea.  Mol la  suggested t h a t  

even h ighe r  c a l o r i c  d e n s i t i e s  might  be useful  t o  f u r t h e r  reduce s t o o l  volume and 

growth fa1  t e r i n g .  A t  t h e  suggest ion of Dr.  Rice, FTB undertook work t o  exp lore  

the  use o f  e x t r u s i o n  cooking of ce rea l s  and o t h e r  methods t o  prepare ORS w i t h  

h igh  c a l o r i c  dens i t y  b u t  low o s n o l a l i t y .  

PROCEDURES AND ACCOMPLISHMENTS 

FTB exp lored two ways t o  increase c a l o r i c  dens i t y  w i t h o u t  i nc reas ing  osmolal i t y  

o r  l o s i n g  the  b e n e f i t  o f  s t o o l  volume reduc t i on  observed w i t h  Rice-ORS: (1) 

e x t r u s i o n  cooking o f  r i c e  which destroys the  s t r u c t u r e  o f  r i c e  s t a r c h  and 

thereby reduces v i s c o s i t y  of water d i spe rs ions  and increases the  c a l o r i c  dens i ty  

of Rice ORS; and (2) use c ?  ma l todex t r i ns ,  another d e r i v a t i v e  of s t a r c h  w i t h  low 

v i  scosi  ty . 

Arrangements were made a t  ICDDR-B t o  evaluate an extruded r i c e  f l o u r  prepared by 

FTB I s  cooperator ,  Col orado S t a t e  Uni v e r s i  t y  (CSU 1. ICDDR-8 found t h e  product  

y i e l d e d  a  Rice-ORS t h a t  cou ld  be hydrated a t  80 g / l i t e r  t o  g i ve  good accep- 

t a b i l  i t y  and app rop r ia te  phys ica l  and chemical cha rac te r i  s t i c s .  However, t h e  

extruded r i c e  f l o u r  tended t o  form lumps. The 80 g / l i t e r  was a  s i g n i f i c a n t  

improvement i n  c a l o r i c  dens i ty  over  t h e  50 g / l  i t e r  t h a t  Mol l a  found feas ib le  

w i t h  "s tove top" cooked r i c e  f l o u r .  An i n fo rma l  agreement was reached w i t h  

ICDDR-B where CSU would c a r r y  o u t  experiments t o  op t im ize  e x t r u s i o n  c o n d i t i o n s  

and ICDDR-B would eva lua te  the  b e s t  sample(s) i n  c l i n i c a l  t r i a l s .  CSU, us ing  a  

Wenger TX-80 Twin Screw Extruder ,  found e x t r u s i o n  o f  r i c e  f l o u r  a t  14 percent  

mois tu re  and 171 degrees C y i e l d e d  the  bes t  product  and cou ld  be used t o  produce 



Rice-ORS a t  100 g / l  i t e r  (13.7) .  Unfortunately, f i nanc ia l  const ra in ts  a t  ICDDR-B 

prevented c l  i n i c a l  evaluat ion.  

Ma1 todex t r ins  are p a r t i a l  l y  hydrclyzed starch. The degree o f  hydro lys is  can be 

var ied.  A very 1  ow 1 eve1 of hydro lys is  y i e l d s  a  ma1 todex t r in  whose average 

chain length i s  22 glucose u n i t s  g i v i ng  low osmola l i ty .  V iscos i ty  i s  much 

reduced from t h a t  o f  cooked s tarch and c l ea r  so lu t i on  o f  mal todextr ins o f  30 t o  

40 percent (300 t o  400 g / l  i t e r )  are possible. A f u r t h e r  advantage o f  ma1 t o -  

dex t r ins  i s  the a b i l i t y  t o  have a s t e r i l e  ing red ien t  compared t o  cereal f l o u r  

thus improving the microb io log ica l  s t a b i l i t y  o f  ORS ( i n  f l u i d  form). Yet 

another advantage i s  the good d i g e s t i b i l i t y  o f  mal todextr ins even i n  ch i ld ren  

less  than 4-6 months o l d  who have imnature amylases b u t  whose glucoamylase 

should readi  l y  hydrolyze i t  . Ma1 t o d e x t r i  ns are commerci a1 avai 1  able as a  powder 

o r  agglomerated j~owder. Their  1986 cos t  was 27 cent/pound f o -  the powdered form 

and 54 cents f o r  the agglomerated form. Raw cereal f l o u r s  cost  i n  the range of 

8 t o  20 cent/pound. FTB discussed Ma1 todextrin-ORS w i t h  several experts and 

organizat ions inc lud ing  ICDDR-B i n  an e f f o r t  t o  arrange a cooperative program 

lead ing t o  c l  i n i c a l  t r i a l  s  t o  determine the po ten t i a l  o f  Ma1 todextrin-ORS t o  

reduce s too l  vol  ume, vomit ing , and growth fa1 t e r i n g  bu t  were unsuccessful . 
Results o f  subsequent research, reported by WHO, i nd ica ted  t ha t  Ma1 todext r ins  

were no t  e f f e c t i v e  i n  reducing s too l  volume l i k e  r i c e  f l ou r .  

Research by WHO and ot: z rs  continues on wqys t o  improve ORS, i nc lud ing  Rice-ORS. 

WHO reported funding 9 new pro jec ts  i n  1988. The research aims t o  reduce s too l  

volume, durat ion o f  the diarrhea, and quant i ty  o f  the GXS required t o  overcome 

dehydration. Other research addresses vomit ing and growth fa1 t e r i n g  , both 

dur ing and immediately a f t e r  d iarrhea. 



Considering the  major r o l e  now being a t t r i b u t e d  t o  d ia r rhea i n  the  development 

o f  m a l n u t r i t i o n  i n  LDC's and the  a b i l i t y  o f  c h i l d r e n  t o  d i g e s t  and absorb foods 

dur ing  d iar rhea,  there  appears t o  be s i g n i f i c a n t  p o t e n t i a l  t o  reduce ma lnu t r i  - 
t i o n  by encouraging the  use of improved super-ORS. Special  problems i n  d ia r rhea 

such as anorexia, and reduced r a t e s  o f  n u t r i e n t  absorpt ion suggest the  need f o r  

foods o f  h igh  a c c e p t a b i l i t y  and h i g h  n u t r i e n t  dens i ty  t o  be fed  on a f requent  

schedule. To produce such foods a t  low-cost and usable under LDC cond i t i ons  

w i  11 r e q u i r e  i nnova t i ve  food techno1 ogy . 

RECOMMENDATIONS 

The A.1 .D.  program t o  promote CHILD SURVIVAL c u r r e n t l y  has h igh  p r i o r i t y  w i t h i n  

A. I .D. and s t rong support from Congress. While the  program i s  p r i m a r i l y  a 

h e a l t h  program w i t h  heavy emphasis on immunizations and o r a l  rehydra t ion  

therapy, there  are opportun I t i e s  t o  develop and use new technologies as d e l l ,  

i n c l u d i n g  t h e  i n n o v a t i v e  approaches based on food techno log j  which are  described 

i n  t h i s  sec t ion .  

O f  these approaches, the  development o f  a n u t r i e n t - r i c h  catch-up food i s  tne 

s imples t  a ~ ~ d  qu ickes t  t o  implement, and FTB s t rong ly  recommends t h a t  A.1 .D. move 

forward w i t h  the  p r o j e c t  a c t i v i t i e s  o u t l i n e d  i n  Sect ion 2.13.2. The iden- 

t i f i c a t i o n  o f  substances t o  add t o  food t o  prevent d ia r rhea  ( p r o b i o t i c s ,  an t ibo-  

d ies ,  e t c . )  i s  a more t ime consuming, more c o s t l y ,  and a h ighe r  r i s k  a c t i v i t y ,  

b u t  i s  an approach t h a t  cou ld  pay o f f  w i t h  much g rea te r  e f f e c t s  on CHILD 

SURVIVAL, perhaps as much e f f e c t  as imnunizat ion o r  o r a l  rehyd ra t i on  therapy. 

Therefore FTB a1 so s t rong ly  recommends t h a t  A. I .D. pursue a program of research 

and development on food substances t h a t  can prevent d iarrhea.  
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2.14 ACTIVITIES PROPOSED TO A.I.D. BUT NOT ACCEPTED 

2 .14 .1  INTRODUCTION 

Du t ing  the  Food Technology f o r  Development RSSA, a number o f  ideas f o r  new food 

technology p r o j e c t s  were proposed by FTB bu t ,  f o r  one reason o r  another, t he  

ideas were n o t  accepted o r  implemented. I n  some instances, the ideas were pre-  

pared f o r  A. I .D. only as rough out1 ines.  I n  o the rs  cases, the  proposals were 

developed i n  condiderable d e t a i l  w i t h  budgets and a c t i o n  plans. While the  pro-  

posal s were n o t  accepted a t  t h e  t ime o f  submission, i t  i s  poss ib le  t h a t  a t  some 

t ime i n  the fu tu re ,  they might  be reconsidered and found t o  have m e r i t .  

Accordingly,  the f o l l o w i n g  sec t i on  o u t l i n e s  a number o f  the a c t i v i t i e s  which FTB 

proposed f o r  cons idera t ion  by A.I.D. and which A. I .D.  might  wish t o  reconsider  

i n  the  f u t u r e  as a p a r t  o f  i t s  n u t r i t i o n  program. 

2.14 .2  WEANING FOOD SUPPLEMENT, EGY k'T 

I n  1983, USAID/Cairo examined i t s  Food f o r  Peace program and concluded t h a t  i t  

should d iscont inue donated food suppl i e s  f o r  the Egyptian maternal c h i l d  h e a l t h  

program. The dec is ion  arose i n  p a r t  because o f  l i m i t e d  a v a i l a b i l i t y  o f  U.S. 

Food f o r  Peace commodities a t  t h a t  t ime, and i n  p a r t  because the USAID judged 

t h a t  Egypt was capable o f  supply ing food f o r  the  program and no longer  needed 

U.S. food assistance. Paul Rusby, the  USAID/Cairo Food f o r  Peace O f f i c e r ,  con- 

t a c t e d  GOE o f f i c i  a1 s t o  d iscuss the  issue. 

Rusby proposed t h a t  i f  t h e  the  GOE wisned t o  cont inue t o  supply food t o  the  MCH 

program, t h a t  t he  USAID would provide techn ica l  assis tance t o  he lp  i d e n t i f y  a 

food which cou ld  be produced l o c a l l y .  Rusby a l s o  proposed t h a t  t he  GOE consider  

an i nnova t i ve  concept f o r  t he  food which ne be l i eved  would keep cos ts  low and a t  

t he  same t ime provide c e r t a i n  1 o y i s t i c a l  and programmatic advantages. H i s  idea 

was t o  supply MCH r e c i p i e n t s  w i t h  a "weaning food supplement", a term he used t o  



descr ibe a prote in-v i tamin-mineral  concentrate t h a t  mothers could mix w i t h  

cerea l  products a l ready a v a i l a b l e  i n  the household ( l i k e  wheat o r  r i c e )  t o  

c rea te  a complete weaning food. Rusby ' s p re l im ina ry  est imates suggested t h a t  

t h e  c o s t  t o  the  GOE o f  p rocur ing  and d i s t r i b u t i n g  weaning food supplement (WFS) 

would be no g rea te r  than the  GOE's cos ts  f o r  simply d i s t r i b u t i n g  a donated 

complete weaning food supp l ied  through FFP. The Egyptians were en thus ias t i c  

about Rusby's idea and USAID requested FTB t o  a s s i s t  t h e  USAID and the  GOE t o  

develop a p r o j e c t  proposal . 

The concept o f  us ing a weaning food supplement i n  a p u b l i c  feeding program was 

new. A1 though tne idea o f  mix ing  a n u t r i t i o n a l  supplement w i t h  o rd ina ry  foods 

had been pu t  f o r t h  i n  the past  (e.9. Ind ian Mul t im ix ,  a m ix tu re  o f  peanut f l o u r ,  

and v i tamins  and minerals which the  government advocated be mixed w i t h  r i c e  as a 

n u t r i t i o n a l  supplement) , no one had experience w i t h  the  concept i n  donation 

feeding o r  cou ld  p r e d i c t  i t s  outcome i n  Egypt 's  economic and c u l t u r a l  envi ron-  

ment. A t  t he  same time, i n  Egypt, where every home had access t o  cheap and 

p l e n t i f u l  cereal  because o f  Egypt 's  food subsidy program, the  savings i n  

ma te r ia l  s, packaging, shipping, hand1 i n g  , e t c .  o f  a WFS versus a complete 

weaning food f o r  MCH r e c i p i e n t s  cou ld  be enormous. 

I n  1983, an FTB team, working c l o s e l y  w i t h  Egyptians, designed a p r o j e c t  t o  

develop and eva luate  a new weaning food supplement and concur rent ly  t o  modify 

the  Egyptian MCH program f o r  e f f e c t i v e  use o f  the  product  as a n u t r i t i o n a l  

supplement. The proposed p r o j e c t  c a l l e d  f o r  t he  p r o j e c t  implementers t o  

i n t e r a c t  w i t h  Egyptian mothers us ing  modern consumer research techniques t o  

i d e n t i f y  an appropr ia te  product.  It a l s o  inc luded steps t o  adapt the  product 

t o  the  Egyptian MCH system and simultaneously modify the  MCH system, if 



necessary, so t h a t  educat ional  and o the r  components of the  program system would 

l e a d  t o  the  e f f e c t i v e  use o f  the  food. I n  keeping w i t h  A.I.D.'s p o l i c y  t o  t r y  

t o  maximize u t i l i z a t i o n  of the  p r i v a t e  sec tor ,  t he  proposed p r o j e c t  provided n o t  

o n l y  f o r  manufacture of t he  product  by p r i v a t e  food companies, b u t  e x p l o r a t i o n  

o f  d i s t r i b u t i o n  o f  t he  WFS through comnercial  r e t a i  1 channels thereby reducing 

t h e  burden on MCH workers who are  normal ly  saddled w i t h  the  onerous task o f  sub- 

d i v i d i n g  food commodities and d i s t r i b u t i n g  them t o  the  b e n e f i c i a r i e s .  The f i n a l  

proposal was f o r  a th ree  year ,  $3.2 m i l l  i o n  p r o j e c t  t o  be implemented by the  

N u t r i t i o n  I n s t i t u t e  w i t h  techn ica l  ass is tance prov ided by FTB (2.14.1). 

USAID/Cairo agreed t o  fund the  proposed p r o j e c t  and the  M i n i s t r y  o f  Health 

approved the proposal . However, t he  p r o j e c t  d i d  n o t  rece i ve  approval from the  

Egypt ian M in i  s t r y  o f  External  Assi stance which was concerned about a1 1 o c a t i  on 

of f o re ign  resources i n  Egypt, and the  p r o j e c t  was pigeon holed there.  A f t e r  

l o n g  months o f  unsuccessfu l ly  t r y i n g  t o  f r e e  the  p r o j e c t  i n  1985 USAI31Cairo 

withdrew i t  and no f u r t h e r  e f f o r t  was made t o  secure GOE approval.  

The concept of  a spec ia l  "weaning food supplement", designed t o  meet t he  

c u l t u r a l  requirements o f  the country  o f  use, has p o t e n t i a l  m e r i t  and should be 

reconsidered i n  the  fu tu re .  Such a food can prov ide  n u t r i t i o n  supplementation 

t o  needy c h i  1 dren a t  a c o s t  no more than the  c o s t  o f  in -count ry  sh ipp ing  and 

handl i n g  o f  T i t l e  I 1  comnodi t i e s  and t h e r e f o r e  i s  a p o t e n t i a l  l y  v i a b l e  a1 t e r -  

n a t i v e  t o  T i t l e  I 1  comnodit ies i n  any count ry  where the  l o c a l  government pays 

the  in -count ry  sh ipp ing  and handl i n g  cos ts  o f  MCH foods. 

2.14.3 TITLE I 1  PHASE-OVER 

PURPOSE 

Each year ,  t he  U.S. donates roughly 2.0 m i l l  i o n  tons o f  food comnodi t i e s  f o r  use 

i n overseas food d i  s t r i  b u t i  on programs. The commodi ti es are  made avai  1 ab le  



through the PL 480, T i t l e  I 1  Food f o r  Peace program and are d i s t r i b u t e d  through 

school feeding, maternal c h i l d  health, food f o r  work, and o ther  ongoing feeding 

programs as wel l  as through emergency feeding progrdms. The programs represent 

an enormous commitment t o  the we1 fare of people i n  developing count r ies  both by 

the donor count r ies  who have suppl ied food commodities valued i n  the b i l l i o n s  o f  

do l l a r s ,  and a lso by tne l oca l  governments and organizations who must provide 

the l oca l  i n f r as t ruc tu re  f o r  the programs and pay the loca l  costs o f  d i s t r i b u -  

t i on .  Col 1 e c t i  ve ly  these programs represent the 1 argest  n u t r i  t i on -o r ien ted  

pub l i c  hea l th  in te rven t ion  i n  the world. 

U .S. food commodi t i e s  used i n  ongoing feeding programs have been de l ivered t o  

hundreds o f  m i l l i o n s  o f  ch i ld ren  and pregnant l lac ta t ing women i n  developing 

countr ies.  However the programs are no t  intended t o  continue forever and even- 

t u a l l y  U.S. food shipments w i  11 be terminated. Discont inuat ion o f  p ro j ec t  food 

a i d  has already occurea i n  a number o f  count r ies  where economic development has 

l e d  t o  se l f - su f f i c i ency ,  such as B r a z i l ,  Colombia, and Taiwan. I n  c e r t a i n  o ther  

countr ies,  l oca l  p o l i c i e s  provide t ha t  indigenous foods w i l l  be procured t o  

rep1 ace T i t l e  I I conmodi t i e s  even though economic condi t ions remain poor, such 

as i n  S r i  ianka and Ind ia .  Likewise, dur ing periods o f  commodi t y  shortages, as 

has occurred i n  the U.S. from t ime t o  time, suppl ies o f  donated commodities t o  

r ec i p i en t  count r ies  have been c u r t a i  l e d  and 1 ocal governments have been required 

t o  d iscont inue o r  reduce feeding program operations. A1 1 these circumstances 

lead t o  the need a t  some po in t  i n  time t o  PHASE-OVER the programs from depen- 

dence on U.S. food suppl ies t o  u t i l ' i z a t i o n  o f  l o c a l  food supplies. I n  t h i s  con- 

t ex t ,  PHASE-OVER doesn't  necessar i ly  mean t h a t  e i t h e r  the food o r  the program 

must remain the same. Rather i t  means the replacement o f  the program w i t h  one 

o f  equivalent  purpose whether the d i  s t r i b u t i o n  o f  food commodi t i e s  remains o r  

not .  



The A.I.D. Of f ice of N u t r i t i o n  requested FTB t o  prov ide  techn ica l  ass is tance t o  

c o u n t r i e s  i n t e r e s t e d  i n  PHASE-OVER t o  1  ocal  comnodi t i e s  as rep1 acements f o r  

imported T i t l e  I 1  commodi t i e s  used i n  n u t r i  t i o n - o r i e n t e d  programs. FTB d i d  so 

i n  S r i  Lanka, Costa Rica, and a  number of o t h e r  c o u n t r i e s  (see Sect ion 2 . 7 ) .  I n  

a d d i t i o n  the  O f f i c e  o f  N u t r i t i o n  requested FTB t o  examine t h e  i ssue  o f  

PHASE-OVER i n  a  more general way. The fo l l ow ing  out1 i n e s  FTB's conclus ions and 

recommendations f o r  PHASE-OVER of food a i d  programs as presented a t  a  workshop 

on the  N u t r i t i o n a l  Aspects of P r o j e c t  Food A id  convened under the  auspices o f  

t he  Un i ted  Nat ions Subcommittee on N u t r i t i o n  a t  Annapolis, Maryland i n  1986 

( 1 4 . 2 ) .  

PHASE-OVER o f  T i t l e  II programs from r e l i a n c e  on imported foods t o  use o f  l o c a l  

foods requ i res  colnmi tment and p lann ing  by bo th  the  r e c i p i e n t  government and the  

donor. 

The r e c i p i e n t  government must have ser ious  comnitment i n  o rder  t o  meet t he  f u l l  

f i n a n c i a l  ob l  i g a t i o n s  e n t a i  l e d  i n  l o c a l  procurement o f  foods. The commitment 

must be s t rong  enough t o  pay t h e  c o s t  o f  the food used i n  feeding programs 

which o f t e n  i s  t w o - t h i r d s  o r  more o f  a l l  costs.  A l t e r n a t i v e l y ,  the l o c a l  

government must have a  colnmi tment t o  supply equ iva len t  i n p u t s  i n  n u t r i t i o n  edu- 

c a t i o n  o r  o the r  a c t i v i t i e s  t h a t  w i l l  enable the  programs t o  achieve the same 

n u t r i t i o n a l  o b j e c t i v e s  as when i t  was supp l ied  wizh U.S. c o m o d i t i e s .  (Wi thout  

i n p u t s  t o  achieve equ iva len t  ob jec t i ves ,  the  program i s  n o t  a  PHASE-OVER a c t i -  

v i  ty -- i t  i s  s imply PHASE-OUT or ,  more d i r e c t l y ,  TERMINATION). I n  add i t ion ,  

t he  government must have commitment t o  i n v e s t  i n  e f f o r t s  t o  s e l e c t  an 

app rop r ia te  program t o  rep lace the  T i t l e  I 1  program and t o  b u i l d  and ma in ta in  an 

o rgan iza t i on  t h a t  w i l l  procure and oversee the d i s t r i b u t i o n  o f  i t s  i npu ts .  

These a l l  r e q u i r e  ser ious  long- term commitments on the  p a r t  o f  l o c a l  govern- 

ments. 



While on the  sur face PHASE-OVER doesn ' t  appear t o  r e q u i r e  commi W e n t  on the  p a r t  

o f  food donor agencies, and i n  f a c t  u l t i m a t e l y  r e l i e v e s  donors o f  commitment, 

order1 J approaches t o  PHASE-OVER r e q u i r e  c e r t a i n  comni tments by the  donars as 

we1 1. These i n c l u d e  a comnitment t o  con t i nue  t h e  supply o f  donated food u n t i l  

t he  imported foods can be replaced w i t h  l o c a l  foods o r  equ iva len t  ( t o  prevent  a 

h i a t u s  i n  t h e  program and the  accompanying hardship caused t o  program 

b e n e f i c i a r i e s ) ,  and t o  p rov ide  ass is tance t o  the  count ry  t o  develop and imple- 

ment a PHASE-OVER plan.  

A t  t h e  Annapol is workshop, FTB o f f e r e d  the  f o l l o w i n g  suggest ions t o  A.1 .D. and 

o t h e r  donors and t o  food r e c i p i e n t  c o u n t r i e s  t o  exped i te  r a t i o n a l  and o r d e r l y  

PHASE-OVER of food a i d  programs: 

- Develop guide1 i n e s  t o  he1 p l o c a l  governments and donor agencies de ter -  
mine when te rm ina t i on  o f  food a i d  i s  1 i k e l y  t o  occur.  

- Develop a formal understanding o f  t he  respons ib i l  i t i e s  o f  t he  donor 
agency and r e c i p i e n t  count ry  when food a i d  i s  terminated.  

- Prepare an opt ions  document t o  serve as a check l i s t  f o r  poss ib le  pha- 
seover ac t i  v i  t y  . 

- Upgrade the  s ta te -o f  - t h e - a r t  f o r  t he  design o f  n u t r i  ti on i n t e r v e n t i o n s  
t o  u t i  1 i z e  food a i d  o r  t o  rep lace food a i d  programs. 

It i s  recommended t h a t  A. I .D. recons ider  the  imp1 i c a t i o n s  o f  food a i d  PHASE-OVER 

and develop a p o l i c y  and a p lan  us ing  t h e  suggest ions o f f e r e d  by FTB a t  t he  

Annapol i s  workshop ( 14 .2 ) .  



2.14.4 IMPROVING THE IMPACT OF FOOD DISTRIBUTION PROGRAMS 

There i s widespread agreement t h a t  food d i  s t i  b u t i  on programs aimed a t  reaching 

preschool c h i l d r ~ n  and pregnant and l a c t a t i n g  women are f o r  the most p a r t  on l y  

p a r t i c a l  l y  e f f e c t i v e .  Major  problems inc lude :  (1 ) the  food supplement i s  o f t e n  

shared w i t h  o t h e r  f a m i l y  members thereby d i l u t i n g  impact f o r  the  in tended r e c i -  

p i e n t ;  ( 2 )  h e a l t h  i n p u t s  may n o t  be s u f f i c i e n t  t o  p e t w i t  adequate absorp t ion  o f  

t he  food; ( 3 )  t he re  i s  o f t e n  inadequate n u t r i t i o n  educat ion t o  ensure t h a t  the  

food i s  p rope r l y  used and t h a t  when the  c h i l d  graduates from the  program, ade- 

quate n u t r i t i o n a l  s ta tus  i s  sustained; and ( 4 )  t h e  program reaches on l y  a small 

p o r t i o n  o f  those i n  need. 

To address these problems, A . I . D .  and FTB have considered a numb67 o f  p o t e n t i a l  

ac t i ons ,  some of which have been discussed i n  o the r  sec t ions  o f  t h i s  r e p o r t  

(e .g  . Catch-Up Foods, Sel f -Target ing  Foods, e t c .  1. A proposal w i  

descr ibed below i n  which FTB recommended a systemat ic  approach t o  

impact o f  publ i c  food d i  s t r i b u t i o c i  p rog ram.  

FTB' s proposal was t o  examine the  most s i g n i f i c a n t  f a c t o r s  bearins 

1 be 

mproving the 

on the  1 ack 

o f  e f fec t i veness  o f  food d i s t r i b u t i o n  and come up w i t h  a model approach o r  s e t  

o f  approaches t o  address these problems (14.3). The concept of us ing  food 

stamps t o  improve publ i c  food d i s t r i b u t i o n  programs i s  a1 so i nc luded  (14.4). 

I n  1978, FTB developed a paper which o u t l i n e d  a th ree  phased approach t o  iden- 

t i f y  o r  develop measures t o  improve feed ing  programs and t o  f i e l d  t e s t  these 

a ~ ~ r o a c h e s  i n  o rde r  t o  c rea te  an improved model f o r  e f f e c t i v e  use of feeding 

programs. The f i r s t  phase o f  the  proposed program cons is ted  of  a review of tho  

1 i t e r a t u r e  t o  determine what was known about e f f e c t i v e  feeding programs. I n  the  

second phase, small sca le  t e s t s  were t o  be undertaken t o  f i l l  i n  gaps i n  

knowledge o f  e f f e c t i v e  techni  ques through experimental  f i e 1  d t e s t s .  And the  



t h i r d  step was t o  design model approaches which would address the major ba r r i e r s  

t o  achieving high n u t r i t i o n a l  impact through food d i s t r i b u t i o n  based on the f i n -  

d i n p  o f  the 1 i tera tu re  study and the f i e l d  tes ts .  It was a n t i c i  pated t h a t  i n  

both  the second and t h i r d  phases some o f  the elements t r i e d  ou t  would represent 

innovat ive techniques t o  he1 p solve some of the key problems. 

The proposal was accepted by the O f f i ce  o f  N u t r i t i o n  but ,  due t o  problems i n  

i d e n t i f y i n g  a su i tab le  p r i nc i pa l  i nves t iga to r  t o  undertake the a c t i v i t y  and 

other  program p r i o r i t i e s ,  the p ro j ec t  was no t  implemented. 

Although there have been some advances i n  techniques t o  improve feeding 

programs, the programs are s t i l l  not  considered t o  be p a r t i c u l a r l y  e f f ec t i ve .  

Unfortuneately no model i s  y e t  ava i lab le  ~ h i c h  can be used t o  make the programs 

more e f f ec t i ve .  

Some persons argue t h a t  feeding programs simply canngt be made t o  have h igh 

impact. But instances o f  successful la rge scale programs e x i s t  and FTB bel ieves 

t h a t  t h i s  argument i s  no t  v a l i d .  Furthermore, the U.S. Government i s  spending 

hundred; o f  m i l l i o n s  of d o l l a r s  annually on food d i s t r i b u t i o n  programs, and i t  

seems incumbent on the U.S. t o  make these expenditures as e f fec t ive  as possible. 

Accordingly, i t  i s  be1 ieved t h a t  a systematic e f f o r t  t o  develop e f f e c t i v e  food 

d i s t r i b u t i o n  should be undertaken. 

Such an e f f o r t  could f o l l ow  the general approach out1 ined i n  the 1978 FTB paper 

which included both i d e n t i f i c a t i o n  o f  e x i s t i n g  e f f e c t i v e  techniques and develop- 

ment o f  medsures t o  f i l l  gaps where needed. However t o  be most ef fecive,  the 

e f f o r t  should be l a r g e r  than t h a t  suggested i n  the 1978 paper. A recent 

suggestion by CARE, whicn FTB be1 ieves has mer i t ,  i s  f o r  the U.S. t o  budget 



annual ly  an amount equivalent t o  a smal l  percentage of the a p p r o r l a t i o n  f o r  the 

PL 480, T i t l e  I 1  program (e.g. one percent  which i s  $5-10 m i l l i o n )  f o r  t h i s  type 

o f  operat ions research. 

I n  a d d i t i o n  t o  d i s t r i b u t i n g  food t o  vu lnerab le  groups through feeding programs, 

t he re  i s  another avenue f o r  p r o v i d i n g  supplementation which cou ld  be explored as 

p a r t  of t he  systematic approach discussed above. I n  many cases, MCH c l i n i c s  do 

not p a r t i c i p a t e  i n  feed ing  programs due t o  problems invo l ved  i n  d e l i v e r i n g  food 

ccmnodi t i  es o r  i n  hand1 i ng comnodi ti es w i  t h  1 i m i  t ed  s t a f f .  A t  the  same t ime, a 

segmer;t o f  t he  group serv iced by these c l i n i c s  may, because o f  very low income 

and more ser ious  ma1 n u t r i  t i o n ,  r e q u i r e  some type of supplementation i n  a d d i t i o n  

t o  n l r t r i  t i o n  educat ion. 

An approach which used food stamps t o  reach vu lnerab le  groups was worked o u t  i n  

Co:ombia. I n  t h a t  program, vouchers were suppl .ed which pe rm i t t ed  purchase a t  a 

subsid ized p r i c e  o f  weaning foods and o the r  n u t r i t i o u s  foods i n  r e t a i l  s to res  

(see PAN brocher referenced i n  Sect ion  2.12 ). A Colombian eva lua t i on  o f  t he  use 

o f  the food stamp approach i n  con junc t i on  w i t h  n u t r i t i o n  educat ion and weight  

c h a r t s  i n d i c a t e d  t h a t  t h i s  type o f  food d i s t r i b u t i o n  cou ld  a l s o  achieve n u t r i -  

t i o n a l  impact. I t  i s  recommended t h a t  i f  a program i s  c a r r i e d  o u t  t o  develop 

improved food d i s t r i b u t i o n  systems, a component should be inc luded t o  exp lore  

t h e  use o f  food stamps t o  d e l i v e r  food commodities. 

2.14.5 NUTRITION ENGINEERING 

The problem o f  designing an e f f e c t i v e  1 ow-cost n u t r i t i o n  i n t e r v e n t i o n  i s  e x t r e -  

mely complex and d i f f i c u l t  cons ide r ing  t h e  c u r r e n t  s ta te -o f - t he -a r t .  Fo r  

example, m a l n u t r i t i o n  nay be due t o  any o r  a combinat ion o f  f a c t o r s  such as lack  

of income o r  food a v a i l  ab l  i t y  , igi lorance o f  the  mother as t o  proper  feeding 



p r a c t i c e ,  i n f e c t i o n  causing lack  of a p p e t i t e  o r  ma1 absorpt ion,  e t c  . Fur the r -  

more, t he  i n t e r a c t i o n  of these fac to rs  i s  on ly  p a r t i a l l y  understood. As a 

r e s u l t  o f  t h i s  complexi ty ,  i t  i s  d i f f i u c l t  t o  determine what i n p u t s  a re  needed 

t o  improve n u t r i t i o n a l  s ta tus .  

Gecause the  design o f  n u t r i t i o n  i n t e r v e n t i o n s  i s  a r e l a t i v e l y  new f i e l d ,  impro- 

vement i n  the design nas had t o  r e l y  on t r i a l  and e r r o r  approaches. Obviously 

i t  would be p r e f e r r e d  t o  design i n t e r v e n t i o n  programs based on knowledge o f  

cause-and-effect w i  t h  good understanding t h a t  c e r t a i n  amounts o f  i n p u t s  t o  t h e  

program w i l l  r e s u l t  i n  c e r t a i n  ou tpu ts  from the  program. I n  most 

f i e l d s ,  p r a c t i t i o n e r s  have s u f f i c i e n t  understanding of causc and e f f e c t  t o  know 

what a c t i o n s  t o  take  t o  achieve p a r t i c u l a r  r e s u l t s .  N u t r i t i o n  planners should 

have t h a t  same l e v e l  o f  understanding. 

I n  1980, FTB proposed t h a t  a more systemat ic  approach, s i m i l a r  t o  t h a t  used i n  

engineer ing,  should be appl i e d  t o  the  problem o f  designing e f f e c t i v e  n u t r i  ti on 

i n t e r v e n t i o n s .  The o b j e c t i v e  was t o  develop a more e f f e c t i v e  and e f f i c i e n t  w a y  

t o  achieve n u t r i t i o n a l  impact. And most impor tan t l y ,  the  aim was t o  c rea te  a 

t o o l  which would permi t  i n t e r v e n t i o n  designers t o  be reasonably c e r t a i n  t h a t  

when imp1 emented, t he  program would r e s u l t  i n  a re1 a t i  v e l y  p r e d i c t a b l e  output .  

To i n i t i a t e  development o f  a n u t r i t i o n  engineer ing methodology, FTB worked w i t h  

Max Rutman, a Chi lean food techno log i s t .  During the  f i r s t  stage of the  a c t i -  

v i  ty, a two y e a r  study was proposed (14.5). Th i s  study would have th ree  e l e -  

ments. F i r s t ,  a s e t  o f  t e s t s  were t o  be conducted on how n u t r i t i o n a l  s ta tus  

cou ld  be e f f e c t e d  by v a r i a t i o n  i n  b o t h  type and amount o f  food supplement. 

Second, based on these t e s t s ,  a methodology was t o  be developed f o r  determin ing 

t h e  type and amount o f  food needed t o  achieve n u t r i t i o n a l  impact. Th i rd ,  

draw:ng on the  experience o f  the  f i r s t  two steps, a comprehensive research and 



t e s t i n g  p lan was t o  be devel ped t o  formulate a p lan  f o r  r e f i n i n g  the  methodology 

and c r e a t i n g  p r e d i c t i v e  r e l a t i o n s h i p s  between program inpu ts  and outputs  t h a t  

would form a foundat ion  f o r  a n u t r i t i o n  engineer ing methodology. 

The methodology would be expected t o  have several  app l i ca t i ons .  F i r s t ,  g iven a 

p a r t i c u l a r  des i red  n u t r i t i o n  goal , and g iven a p a r t j c u l a r  s e t  o f  l o c a l  con- 

d i  t i o n s ,  t h e  methodol ogy was expected tn  p e r m i t  s e l e c t i o n  o f  t h a t  mix o f  i n p u t s  

which would produce the  des i red  n u t r i t i o n a l  impact a t  l e a s t  cos t .  These i n p u t s  

accom- 

serv ice .  

1 ec t e d  . 

would i n c l u d e  n o t  o n l y  such 

panying hea l th  serv ice ,  L u i  

Second, the  methodol ogy wou 

elements as a p a r t i c u l a r  type o f  food and 

a l s o  choice o f  a mechanism t o  d e l i v e r  the  

I d  permi t  q u a n t i f i c a t i i o n  o f  each i n p u t  se 

And t h i r d ,  i m p l i e d  i n  the foregoing b u t  of p a r t i c u l l a r  importance, the  methodo- 

l ogy  would enable a reasonably accurate p r e d i c t i o n  o f  the r e s u l t  which cou ld  be 

expected f rom t h e  i n p u t s  which were se lec ted .  

Due t o  l ack  o f  avai l a b i l ' i  t y  o f  funds f o r  t h i s  r a t h e r  ambi t ious undertak ing,  t he  

proposal was n o t  imp1 ementeci. ( A  small t e s t  o f  one subelement of  the. approach 

was c a r r i e d  o u t  through an A . 1  .D. small research grant ,  see Sect ion  2.11, 

Sel f -Ta rge t i ng  Foods. ) Anotner proposal which has some r e l a t i o n s h i p  t o  the  

n u t r i t i o n  engineer ing approach should a1 so be mentioned. I n  1975, FTB proposed 

a coord ina ted  approach TO the  development o f  e f f e c t i v e  food technol ogy n u t r i t i o n  

i n t e r v e n t i o n s  (14.6) .  

Th is  approach would have had several  components: (1) an i n t e r n a t i o n a l  food deve- 

lopment board would be es tab l ished t o  i d e n t i f y  impor tan t  food problems and 

determine and coord ina te  courses o f  a c t i o n  t o  be undertaken t o  so lve  the  

problems; ( 2 )  a pool o f  food technology t a l e n t  would be c rea ted t o  t r a i n  and 

augment the  capabi 1 i t i e s  of t h e  personnel o f  e x i  s t i n g  food technol ogy organi za - 
t i o n s ;  ( 3 )  a fund would be es tab l i shed  t o  undertake research on development o f  

app rop r ia te  food technol ogy appproaches and t o  i n i t i a t e  u t i  1 i z a t i o n  o f  t h e  



r e s u l t s ;  and ( 4 )  a group of LDC and U.S. food technology organ iza t ions  would 

form a consort ium t o  p lan  coord ina ted  ac t i ons  on development programs i n i t i a t e d  

by t h e  food development board. Funding p r i o r i t i e s  precluded implementat ion o f  

t h i s  p lan .  However t h i s  type of coord ina ted  approach, if estab l ished,  cou ld  

c o n s t i t u t e  one means o f  developing and implementing the  n u t r i t i o n  engineer ing 

approach on a l a r g e  scale.  

A1 though advances have been made s ince  1980, t h e r e  i s  s t i l l  no general methodo- 

l ogy  which would pe rm i t  s e l e c t i o n  of the  most e f f e c t i v e  and l e a s t  c o s t  mix o f  

i n p u t s  t o  e f f e c t  a p a r t i c u l a r  n u t r i t i o n  goal under a g iven s e t  o f  circumstances. 

Nor can we y e t  p r e d i c t  the  e f f e c t  i n  q u a n t i f i a b l e  terms of  program inpu ts .  FTB 

t h e r e f o r e  be l i eves  t h a t  a need remains f o r  t he  n u t r i t i o n  engineer ing approach 

o u t l i n e d  above and recommends t h a t  an a c t i v i t y  be i n i t i a t e d  t o  develop such a 

method01 ogy . 
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3. RECOMMENDATIONS FOR FUTURE A.1.D.-SUPPORTED, NUTRITiON-RELATED 
FOOD TECHNOLOGY ACTIVITIES 

Food science and technology can c o n t r i b u t e  impor tan t l y  t o  s o c i a l  and economic 
1 

development. The c o n t r i b u t i o n s  can be i n  bo th  p o l i c y  making and i n  p rov id ing  

techn ica l  ass is tance f o r  program implementat ion. The preceding sec t ions  o f  t h i s  

r e p o r t  i 1  l u s t r a t e  s p e c i f i c  examples o f  how these c o n t r i b u t i o n s  have been made 

through the  A. I .U . -funded, USDA-imp1 emented, Food Techno1 ogy f o r  Devei opment 

p r o j e c t .  The sec t ions  a lso  o f f e r  a  broad range o f  recommendations regard ing  

f u t u r e  a c t i v i t i e s  which FTB be l i eves  m e r i t  a c t i o n  by A. I .D .  i n c l u d i n g ,  among 

o the rs  : 

A .  The development o f  a  much needed nutr ient-dense,  catch-up food; 

- Research t o  i d e n t i f y  substances t h a t  can be added t o  food t o  prevent  
d ia r rhea  ; 

- Support f o r  PHASE-OVER o f  donated Food f o r  Peace commodities t o  l o c a l  
food suppl ies,  and expanded use o f  Low-Cost Ex t rus ion  Cookers (LEC) t o  
l o c a l  l y  produce inexpensive weaning foods and foou supplements; 

- Support f o r  programs t o  f o r t i f y  l o c a l  food s tap les  w i t h  m i c r o n u t r i e n t s  
g i v i n g  spec ia l  emphasis t o  f o r t i f i c a t i o n  w i t h  v i t am in  A; and, 

- I n  c o l  1  a b o r a t i  on w i t h  o the r  d i  s c i  p l  i nes , devel oping a  method01 ogy t o  
design and implement n u t r i t i o n  programs which w i l l  have a  p r e d i c t a b l e  
e f f e c t  on improving the  n u t r i t i o n a l  s t a t u s  o f  the  in tended bene f i -  
c i  a r i e s  . 

FTB b e l i e v e s  t h a t  a l l  these a c t i v i t i e s  can lead t o  b e t t e r  q u a l i t y  o f  1  i f e  and 

improved human c a p i t a l  i n  developing coun t r i es .  

A.I.D. PRIORITIES 

While the re  are  many p o t e n t i a l l y  use fu l  food technology a c t i v i t i e s  which A. I.D. 

cou ld  support,  t h e  dec i s ion  t o  i n c l u d e  any o r  a l l  o f  t he  a c t i v i t i e s  i n  the  

A.1 .D. n u t r i t i o n  program i s ,  as always, a  mat te r  of a v a i l a b i 1 i . t ~  o f  funds and o f  

A. I .D. p r i o r i t i e s .  FTB be1 ieves t h a t  t h e  a c t i v i t i e s  recommended above i n  



Sect ion 2 o f  t h i s  r e p o r t  should be g iven ser ious  cons ide ra t i on  when A.1 .D. 

es tab l i shes  i t s  p r i o r i t i e s  f o r  t he  f u t u r e  and a1 l oca tes  i:unds_for i t s  f u  i x r e  

n u t r i t i o n  program. 

ORGANIZATIONAL AND IMPLEMENTATION CONSIDERATIONS 

While A.1 .D.'s O f f i c e  o f  N u t r i t i o n  has concluded t h a t  FTB's a c t i v i t i e s  are  n o t  

o f  s u f f i c i e n t l y  h igh  p r i o r i t y  t o  con t i nue  as a p a r t  o f  the O f f i c e ' s  present  

program, t h e  Of f i ce  program cou ld  change, o r  a1 t e r n a t i v e l y ,  the food technology 

func t i ons  o f  t h e  O f f i c e  cou ld  be reassigned t o  o the r  A.I.D. O f f i c e s  which might  

have d i f f e r e n t  p r i o r i t i e s .  I f  e i t h e r  o f  those t h i n g s  should happen, and i f  

A. I .D. should determine t h a t  food technology as a d i s c i p l i n e  can con t i nue  t o  

p lay  a n e i m p o r t a n t  p a r t  i n  the f u t u r e  o f  i t s  n u t r i t i o n  program, t h e r e  a re  a 

number o f  ways t o  i nco rpo ra te  food technology a c t i v i t i e s  i n t o  A.  I .D. ' s  program. 

C l e a r l y  the  p r e f e r r e d  way, i f  resources cou ld  be made a v a i l a b l e ,  would be f o r  

A. I .D. t o  have a c e n t r a l  Food Technology u n i t  s t a f f e d  w i t h  qua1 i f i e d  personnel , 

funded a t  an adequete l e v e l ,  and mandated t o  c a r r y o u t  i t s  miss ion  through a 

p o r t f o l i o  o f  A. I .D. t ype  p r o j e c t s .  R e a l i s t i c a l l y ,  however, i t  seems u n l i k e l y  

t h a t  t h e  d i s c i p l i n e  o f  food technology i s  impor tan t  enough i n  any of A.I.D.'s 

programs t o  j u s t i f y  a f u n c t i o n a l  O f f i ce  comparable t o  the  O f f i c e s  of Ag r i -  

c u l  tu re ,  Heal th,  Educat ion, N u t r i t i o n ,  e t c .  Nor does i t  seem reasonable t h a t  

food technology i s  an impor tan t  enough s u b j e c t  t o  have a t o p i c a l  budget and 

focus l i k e  C h i l d  Su rv i va l ,  V i tamin A, and the  o the r  spec ia l  emphasis areas 

s i n g l e d  o u t  by A.I.D. More r e a l i s t i c a l l y ,  A.I.D. i s  l i k e l y  t o  con t i nue  t o  per-  

c e i v e  food technology as a h e l p f u l  t o o l  t h a t  should be used, *hen appropr ia te ,  

t o  he lp  implement A.1 .D. p r o j e c t s  and programs, b u t  n o t  as a spec ia l  f u n c t i o n a l  

o r  t o p i c a l  area. 



As an a1 t e r n a t i  ve t o  a  c e n t r a l  Food Techno1 ogy un i  t , A. I .D . ' s  S u n c t i  onal o f f  i e s  , 

such as the  O f f i c e  o f  N u t r i t i o n ,  cou ld  ma in ta in  a  s t a f f  o f  food techno log i s t s  

t o  manage t h e i r  food technology a c t i v i t i e s  by developing and overseeing p r o j e c t s  

o r  components o f  p r o j e c t s  f o r  t h e i r  p a r t i c u l a r  O f f i c e s .  Whi le t h i s  op t i on  seems 

more 1  i k e l y  than the  prev ious one, i t  too  would r e q u i r e  a  change i n  A . 1  .D. 

p r i o r i t i e s  s ince  A. 1 .D. i s  under pressure t o  have a  lean,  "do-more-wi t h - l ess "  

s t a f f ,  and t h e  e x i s t i n g  s t a f f  i s  a1 ready h e a v i l y  burdened. 

A  t h i r d  o p t i o n  i s  t o  draw on food techno1 og i  s t s  l o c a t e d  w i t h i n  e x i s t i n g  organi  - 
z a t i  ons t o  c s r r y o u t  A .  I .D. programs through c o n t r a c t s  and/or  agreements. The 

techno1 og i  s t s  cou ld  be obta ined from con t rac to rs ,  such as u n i v e r s i t i e s  o r  p r i  - 
va te  organ iza t ions ,  o r  t i iey c o u l d  be made ava i  1 ab le  from s i  s t e r  governmental 

o rgan iza t ions  1 f ke USDA. Depending on the  f u n c t i o n  and scope o f  t he  a c t i v i t y ,  

the  choice of one o r  the o t h e r  of these two approaches i s  d i c t a t e d  by U . S . G .  

procurenlent r e g u l a t i o n s  -- the  serv ices  o f  the  p r i v a t e  s e c t o r  must be used - 
unless a  government o rgan iza t i on  i s  un ique ly  o r  p a r t i c u l a r l y  s u i t e d  t o  do t h e  

work. 

I n  t h e  past, A . 1  .D. had determined t h a t  USDA was un ique ly  o r  p a r t i c u l a r l y  

s u i t e d  t o  p rov ide  food technology techn ica l  ass is tance t o  A . I . D . ' s  O f f i c e  o f  

N u t r i t i o n .  As a part. o f  i t s  uniqueness and p a r t i c u l a r  s u i t a b i l i t y  , USDA was 

ab le  t o  serve as in-house adv isors  t o  A . 1  .D. f u n c t i o n i n g  n o t  o n l y  as col leagues 

b u t  as f e l l o w  government employees r a t h e r  than as con t rac to rs .  USDA a lso  had 

unique i n s t i t u t i o n a l  c a p a b i l i t i e s  i n  be ing  ab le  t o  draw on the  s k i l l s  and know- 

how o f  a l l  o f  USDA's agencies and a t  the same t ime,  t o  o b t a i n  the  support  o f  t h e  

t r a d i t i o n a l  USDA cooperator  community o f  1  and g r a n t  u n i v e r s i t i e s  through 

coopera t ive  agreements. Cont rac tors  have no such access. The- USDA n u t r i t i o n  

RSSA provided a  model o f  an app rop r ia te  and e f f e c t i v e  in teragency agreement and 

. ., A . 1 . 0 . ' ~  Hand' 

..\ 
1.12 as an i l l u s t r a t i o n  o f  a  



government o r g a n i z a t i o n  f u l  f i  11 i n g  the  requirements o f  an A.  I .D. RSSA. - 1/ 

FTB be1 ieves  t h a t  t h i s  model, which was c rea ted j o i n t l y  by  FTB and A . 1  .D.'s 

O f f i c e  o f  N u t r i t i o n  years  ago and which func t i oned  e f f e c t i v e l y  t o  the  b e n e f i t  of 

developing c o u n t r i e s  f o r  nea r l y  20 years,  i s  an e s p e c i a l l y  good one and cou ld  be 

used e f f e c t i v e l y  by A . 1  .D. i n  t h e  f u t u r e .  The a l t e r n a t i v e  i s  f o r  A . I . D .  t o  

d e f i n e  s p e c i f i c  tasks and procure the  serv ices  o f  a  c o n t r a c t o r  t o  perform those 

tasks. 

- 

Regardless o f  t he  source o f  food techology inputs ,  FTB b e l i e v e s  t h a t  food tech- 

no1 ogy can con t i nue  t o  c o n t r i b u t e  t o  i n t e r n a t i o n a l  development and urges A. I .D. 

t o  i nco rpo ra te  use o f  food technology as a  d i s c i p l i n e  i n t o  i t s  program. 

- l/ A . 1  .D. Handbok 12, p 1-14. Jan. 8, 1987. 



APPENDIX 1 

CONTRACTS AND AGREEMENTS FUNDED BY A.I.D. THROUGH 
RSSA'S TO FTB AND ADMINISTERED BY FTB; 1972-89 

COOPERATIVE AGREEMENTS 

ORGANIZATION SUBJECT AGREEMENT NO. PERIOD EXPENDITURES 

Am. I n s t i t u t e  o f  Baking Soy f o r t i f i e d  breads 12-17-07-8-1637-X 1976-77 $42 ,OOU 

C a l i f o r n i a  Sta te  Univ. So lar  box cooker 58-319R-6-009 1985-88 54,022 
(Hornet Foundation) 

CARE/Sri Lanka Thr i  posha marketing 12-17-07-2-2318-X i978-80 4,735 
58-329R-0-213 1980-83 9,377 

To ta l  14,112 

Colorado Sta te  Univ . Food processing, 12-17-04-8-1265-X 1975-76 301,301 
techn ia l  assistance 12-17-07-8-1728-X 1976-81 1,078,991 

58-319R-1-61 1980-83 493,285 
~ e s .  I n s t .  o f  Colo. (CSU) 58-319R-4-29 1984-85 484,624 
CSU Res. Foundation 58-319R-6-019 1986-88 320,706 
Colorado Sta te  Univ. 58-319R-8-002 1988-89 154,274 

To ta l  2,833, 181 
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APPENDIX 1 Continued 

ORGANIZATION 

Agr i  . Res. Service, 
WRRC (USDA) 

Agr i  . Res. Service, 
WRRC (USDA) 

SUBJECT AGREEMENT NO. PER I OD EXPENDITURES 

Soy f o r t i  f . foods 12-17-04-3-956 1974-77 30,000 
(Hossco Agro Ind. Co. 12-17-04-3-1080 1974-77 27, 500 
and ICR) T o t a l  5/  ,500 

Soy f o r t i  f. wheat 12-17-04-3-1079 1974-77 90,000 
foods (Sam L i p  Food 
Co. and Sam Yang Co. 

Rice Bran S t a b i l  i z .  N A 1979 52,473 
N A 1979 16,933 

SEA 12-14-5001-6485 1980 167,000 
OICO-45-1 1980-81 182,558 

To ta l  418,964 

Services of ARS-12-14-5301-1004 1984 22,210 
D r .  D. A. F e l l e r s  ARS-53010040985 1985 67,914 
i n  food techno1 . ARS-53010040986 1986 70,758 

03T587-6091H27U003 i987 73,777 
03T588-6091H270003 i988 75,044 
3T589-6091H290001 1989 37,707 

To ta l  34 / ,416 

TOTAL INTERAGENCY AGREEMENTS 
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APPENDIX 1 Continued 

Bogyo, S tephen Blended food based on 12-17-07-5-2258 
J i ca ro  nuts, Nicaraqua 

1977 3,106 
To ta l  b , ~ / 1  

Bond Engineering Co. Rice bran s t a b i l  i z a t .  12-i7-074-2236 
f eas ib i  1 i ty , Pakistan , 

Bownik, Thaddeus 

Ross, Br ian  

Wheat f o r t i  f . , H a i t i  53-319R-0-72 

Soy f 1 our processing , 40-3148-0-01370 
Ecuador 

Bromley, An i ta  Rice f o r t i  f . w i t h  12-17-07-5-1746 
v i tamins and minerals.  

Brown, Roy Domestic food sources 12-17-07-5-1252 
f o r  feeding programs, 
Phi I i ppi nes 

Test ing WSDM, Chi le,  12-17-04-5-865 
Vietnam, Ind ia ,  Pakistan 
& S ie r ra  Leone 

CARE/I ndi a 

CARE/Sri Lanka 

F r i e d  snack f m d ,  I nd ia  12-17-07-2-1525 

Supply sorynum from 12-17-07-5-1349 
S r i  Lanka t o  CSU 

Checchi 

Coating Place 

Eva1 . b l  ended food, 12-36-09-5-125 
I ndi a 

V i t .  A f o r t i f .  MSG, 40-3148-3-00294 
I ndonesi a 

Col orado State Univ . LEC capabi 1 i t i e s  12-17-07-5-1132 
and 1 im i t a t i ons  

Cregger , Merton 

F l i n t ,  Amos, 3 r .  

Eva1 . LEC Prog . , 1 ocal 40-3105-7-04394 

Local food sources 12-17-07-5-1253 
f o r  feeding programs, 
Phi 1 i ppi nes 
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APPENDIX 1 Continued 

SUBJECT AGREEMENT NO. 

Hoover, W i  11 i am Rot i  production, 12-17007-5-i441 
Pak i s tan 

I n t ' l .  Venture Research V i t .  A f o r t i f .  tea, 12-17-07-5-765 
Pakistan 12-17-07-5-881 

12-17-07-5-1025 

INUAL (Max Rutman) Supplemental foods, 53-319R-1-250 
feeding programs, 
Morocco 

Kame1 , Wadie V i  t. A planning and 12-i7-07-5-912 
workshop 

Kea t i  ng , Bern CIATECH LEC case study 53-319R-1-159 

Koerhi ng Company Eva1 . Brady ext ruder  12-17-07-5-886 

L a r r i  son, Vaughn Cottonseed p ro te i n  12-17-07-5-1612 
study/eval ua t ion  

League f o r  I n t ' l  . Food Improve nu t r .  qua1 i ty 12-17-07-5-877 
Education (LIFE o f  bread i n  LDC' s 

Manoff, Inc .  Mass media nu t r .  educ., 12-36-08-5-106 
Ecuador & Braz i  1 

12-36-08-5-105 

PERIOD . EXPENDITURES 

1973 18,882 
1973-74 33,600 
1974-76 22,750 
T o t a l  75,232 

1972 6,703 
T o t a l  11,588 



APPENDIX 1 Continued 

ORGAN I ZATI ON SUBJECT AGREEMENT NO. 

Mass. I ns t .  o f  Techno1 In te rven t ions  t o  11-3€,-07-5-178 
improve preschool n u t r  . 

Rice F o r t i f .  V i  t.&Min. 40-3105-7-01993 
53-319K-9-139 

M ~ C K U S  , Robert Rice bran s t a b i l i z a t . ,  53-319R-0-92 
Guyana 

M i  t r a ,  Chi t t a  Eva1 . LDC weaning 40-3105-7-01881 
food survey 

New Transcentury Survey supplemental 53-319R-0-58 
feeding exper t i se  i n  US 

Weaning food, Guyana 53-319R-1-311 

Nichols, John P. Bread Marketing, Korea 12-17-07-5-1031 
Eva1 . bread marketi  rig 12-17-07-5-1677 

survey, Korea 

North Dakota S ta te  M i l l e t  f l o u r  p roper t ies  40-3148-0-01156 
Univ. 

Patterson, C. J., Co. Soy f o r t i  f . o f  bread 12-17-07-5-1145 
i n  Korea 

Per re t t ,  He1 i Review UNC soybean 40-3148-9-0002 
u t i l i z .  p r o j e c t  40-3148-8-0278 

PERIOD -- EXPENDITURES 

1977-78 9,054 
i979-80 19,457 
T o t a l  43,511 

1981 7,023 
To ta l  41,118 

1976 3,321 
To ta l  9,585 

1978 280 
1978 560 
T o t a l  840 



APPENDIX 1 Cont l .!r:ed 

ORGANIZATION SUBJECT AGREEMENT NO. -- PEP 1 OD EXPENDITURES 

Pineda, Roselina PAN Trans1 at., Spanish 40-3148-1-U629 1981 850 

Ral ston Pur i  na (Wi 1 cke) Eva1 . LEC Program, 1 ocal 40-3105-7-04393 1977 671 

Roberts, Hugh Local food sources 12-107-5-1251 1975 9,049 
f o r  feed i  ng programs, 
Phi 1 i ppi nes 

Robertson, Edythe Feeding f a c i l i t i e s ,  12-17-08-5-1883 1977 3,708 
Honduras 

Rodier, Wi l l i am Acceptabi 1 i ty t e s t i n g  12-36-07-5-177 1973 11,665 
o f  WSDM 12-17-07-5-901 1974 3,806 

T o t a l  15 ,6Tr 

Schweigart, Bernard Asian Vegetable R&D C t r .  
Eval . LEC program, 

1 ocal 

Shuman Chem. Lab., Inc.  V i t .  A f o r t i f .  MSG, 
Indonesi a 

Shuster, Herbert  V.  Inc .  Analyze f o r t i f i e d  r i c e  

S l  a t t e r  , Char1 es Expand nu t r .  food 
prog . , Jamaica 

Smi th,  Ga i l  Mngt. o f  A.I.D. 
I n f o .  D i s t r i b .  Serv. 

S w i f t  and Company WSDM Devel opment 

12-17-07-5-1619 i976 3,150 
40-31D5-7-04395 1977 314 

T o t a l  3,464 
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YEAR 

1969 
1970 
1971 
1972 
1973 

1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 

1984 
1985 
1986 
1987 
1986-9 

APPENDIX 2. PASA AND RSSA FUNDING ALLOCATIONS 

PASA/RSSA DESIGNATION 

PASA TA(AJ ) 1-69 
same 
same 
same 
same 

RSSA 1-74 / 
same 
same 
same 
same 
same 
same 
same 
same 
same 

AG- 

RSSA STB-0831-R-AG-4207 
same 
same . 
same 
same 

To ta l  

To ta l  

To ta l  

GRAND TOTAL 

AMOUNT 

$104,643 
113,431 
142.102 
120,600 
167,649 

648,425 

600,000 
540,000 
624,160 
862,000 
865,975 
960,560 
515,000 

1,555,050 
8lO,OOO 
939,750 

8,272,495 

5OO,OOO 
800,O(iO 
800,000 
850,000 
517,000 

3,467,000 

$12,387,920 



NUTRITION: FOOD AND NUTRITION TECHNICAL SERVlCES 

W anegamer~t Review for  t h e  Per iod  1/82 - 5 /85  

AFR /DR, Dav i d Ec ker son 
F)NE/TR, Harceld R ice 
LAC /DR, F'au 1 a Feeney 
FVA/PPE, Hope S ~ t k  in-Klauber . .. 
S&T/N, Nick L u y k ~  
USDA/OICD, rod  Crowley 
USDA/OICDv Fred E a r r e t t  
USDA/OICnv Fob Weil 

T h i s  RSSA was i n i t i a t e d  by S&T/N i n  1968 as a means o f  
p r o v i d i n g  focd technology i n p u t s  t o  A. I.D. food and n u t r i t i o n  
programs. The p r o j e c t  paper has been amended and updated 
p e r i o d i c a l l y ,  w i t h  t he  mast recent  p r o j e c t  paper cover ing t h e  
pe r  i o d  F Y  8:-85. The RSSA has been amended annual ly .  

The PSSA provides f o r  d i r e c t  t e c h n i c a l  se rv ice  i npu ts  by 
USDA p e r s o r i ~ ~ s l  and supplementary i n p u t s  by p r i v a t e  consu l tants ,  
i n d u s t r y ,  u n i v e r s i t i e s  and o thers  whose se rv i ces  are  procured 
b y  USDFI, u'sing RSSG funds. Outputs inc1ude.a  v a r i e t y  o f  
t e c h n i c a l  and advisory se rv i ces  r e l a t e d  t o  u t i l i z a t i o n  o f  food 
techno logy t o  prov ide low-cost n u t r i t i o u s  foods fo r  l o w  income 
persons i n  developing coun t r ies .  The s e l e c t i o n  of  s p e c i f i c  
RSSA a c t i v i t i e s  emerges from f i e l d  needs and i s  made by S&T/N 
i n  c o n s u l t a t i o n  w i t h  USDA, t a k i n g  i n t o  account the  requirements 
o f  t h e  S%T/N program, needs o f  t h e  USAIDs, and r e l a t e d  
c o n s i d e r a t  ions. 

The RSSfi has a long h i s t o r y  o f  success fu l  se rv i ce  t o  
I?ID/W, USCIIDs, PVOs,  and coun te rpar ts  .in developing count r ies .  

, As a r e s u l t ,  A. I. D , ' s  n u t r i t i o n  program has been fu r thered  and 
a number o f  new concepts f o r  reducinq:;malnutr i t  i c n  have been 

' developed and demonstrated. . . 

The l a s t  formal rev iew o f  t h e  RSSA was January 1982 b y  a 
commit tee cons i s t i ng  o f  members from t h e  S!kT Bureau, Regional 
Bureaus, and FFP. 

&kXi~a Suunary 
d -- . . 

1 
. . ., An ex tens ive set  o f  re fe rence  doc~lrnents regarding t h e  
' b r o j e c t  was d i s t r i b u t e d  t o  t h e  rev iewers  w e l l  i n  adva~ce .  F i v e  
" i ssues"  were i d e n t i f i e d  beforehand t o  help i n  focusing the  
rev iew.  These were discussed a t  t h e  meeting. 



The rev iewers  f e l t  t h e  .RSS4 s t a f f  tiad been c o n s i s t e n t l y  . 
very responsive t o  requests  f o r  serv ices,  and t h a t  t h e  
geographical  d i s t r i b u t i o n  o f  s e r v i c e  had been f a i r l y  even. 3 

The reviewers mentioned p o s i t i v e  feedback from p a r t i c u l a r  
1 missions regard ing the performance o f  t h e  p r i n c i p a l  cooperat ing 

e n t i t i e s  which p a r t i c i p a t e  i n  render ing se rv ices  under 
agreement w i t h  USDA. Reference was a l so  made' to t h e  p o s i t i v e  

I 
f i n d i n g s  being made by t h e  FPC/CDIE technology t r a n s f e r  impact 
eva lua t i on  o f  t h e  low-cost e x t r u s i o n  cooking. (LEC) 

1 
, sub-project.  Questions were asked about t h e  s t a t u s  o f  LEC 

implementation i n  S r i  Lanka and Ecuador, where in-country 
=- p o l i c y  and on-s i te  management concerns were a f f e c t i n g  the 
3 program. Other quest ions exp lored a c t i v i t i e s  under t h e  

I 

"Appropr ia te  Food Technology" component o f  t h e  p r o j e c t ,  and 
fol low-up t o  the  e a r l i e r  Senegal " M i l l e t  Transfor f ia t ion"  
undertak ing.  

fl p o i n t  was made by one s f  t h e  rev iewers t h a t  t h e  RSSA 
s t a f f  d i d  no t  have language f a c i l i t y  i n  French or Spanish. 

L 

, The rev iewers  went on t o  c i t e  re ference sources for  
d e s c r i p t i o n s  of  p o t e n t i a l  i nnova t ions  which the  RSSA s t a f f  
might exp lo re  i n  f u r t he r  developing t h e  food technology program 
i n  developing coun t r ies .  Topics such as fermenting and d r ~ i n g  
were among those mentioned. 

In t he  course of  t h e  discussion, t h e  rev iewers a l so  
1 

- I 
suggested t h a t  t h e  RSSA group keep i t s e l f  we l l - in formed 
regard ing a c t i v i t i e s  under t h e  "Weaning Behavior /Pract ices"  
component o f  Che Maternal and I n f a n t  N u t r i t i o n  p ro jec t .  

The rev iewers noted t h a t  the l e v e l  o f  e f f o r t  o f  t h e  
p r o j e c t  appeared t o  have " l e v e l l e d  o f f  ," and suggested tt13t 
a d d i t i o n a l  e f f o r t  be made t o  ob ta in  "buy- ins . "  The RS% leader 
descr ibed an endeavor t o  develop a "Technology Transfer C e ~ t e r "  
a t  t he  headquarters o f  one o f  t h e  p r i n c i p a l  cooperatops, which 

. i s  c u r r e n t l y  be ing  supported on an avaialble-on-request basis. 



The FSGA .group leader mentioned she1 f projects on the 
- 

study of poxibl-. "growth factors" in yogurt, and food 
technology rgproxnes to the prevention of diarrhea as 
potential activities that could be undertaken i f  additional 
funds &ere ta become available. 

The reviewers offered several suggestions for obtaining 
additional resources under the Child Survival Action Program 
(CSAP), or via collaborative efforts with particular PVOs or 
A. I.D. field Missions which have funds to support technical 
assistance in food science and technology. 

Has the ST/N management o f  this ppiect facilitated- 4- ----------------- -------------- 
t h e ~ u ~ ~ l ~ z s t L n n - n f - t h e e s _ e c ~ ~ ~ ~ s - b ~ ~ d e v ~ 1 ~ e ~ ~ 3 - ~ ~ ~ ~ L c ~ -  
inst itut ions? ------------- 0 

The reviewers did not bring up any overall project 
"management" problems that needed discussion. 

The reviewers were unanim~us in agreeing-that the RSSA 
Group should be continued into the future. It was suggested 
that a cable be sent to the field reminding the US4IDs of the 
available' services, and soliciting their input regarding 

6 
additional or new directions to be taken by the ~roject. It 
was als3 suggested that the RSSA group canvass 10-14 PVOs that 
are involved in the Child Survival Action Program CSAP), since 
it was likely that these PVOs might turn to the project for 
assistance in implementing their involvements in the CSAP. The 
following subject matter areas were specifically mentioned 
during the discussion: 

The Office of Food for Peace (FFPIrepresentative noted 
that FFP 4s becoming more interested in the quality of the 
commodities distributed 'under the program (e.g. vitamin A and 
protein content, soy content of blended foods, etc.). 
Similarly, FFP would like to know more abouf which commodities a 

- can be fed to people who are malnourished, or who have 
diarrhea. FFP would also like technical help in designing 
guidelines for the home processing of .selected foods, in 
revising the commodity reference guide, and in preparing 
additional related field manuals. 


