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policies affecting public and private investment in one food 

ver cue another.     The  calculations include  reference protein price 

r.irkl.Mg  of various  foods normalized  to  the  staple of a country and, 

if   desired,   can be  progressively modifica  to permit  comparisons 

when other  factors  arc  taken  into account,   such as  protein-calorie 

efficiency,   consumer  demand,   acceptability,   and  others. 

The  analysis   of  the price  of referer.ee protein provided  by 

FTC  and  other fortification materials   is  made  to distinguish between 

the   " incre;r,o:.t"il"   cost  of only  the additional  protein made  available 

by   the   fortification a¿ent  and   the  integral  cost or  the  cost  of all 

the  prett. in--that  normally  in  the vehicle  being fortified  and  that 

¿'.onerated  by  introducir'..;"; the   fortification af.ent.     This  distinction 

results   in FPC bein^  the  lowest  cost  on an integral  or total  cost 

bar, ir,  while  L-lysine   is  the   lowest cost  on an  incremental  cost 

basis.     This   distinction  is  of major  importance  to goverrjr.er.tr> 

which may have  to decide whether to  import fortified wheat flour 

(where  the  total cost  is critical) or whether to fortify  its 

domestic  wheat supply   (where  the incremental cost is critical). 

The absence  of  specific  national  nutrition objectives  in most 

countries  is matched  by the general lack  of attention to  the 

nutritional  effects of existing agricultural policies,  subsidies, 

and  programs.    Countries will  inevitably have to formulate nutrition 

objectives and face  the possible  painful  adjustment  in existing 

policies  and practices.     In most countries,   the  competine claims 

for  land and  the  fish protein potential are  forcing  intensified 

attention to the  seas  as  sources of protein.     Questions  are already 

arising as to the  investment emphasis given to the fish industry 
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as compared with poultry and other protein sources. The probable 

slow rate of increase in the income of the poorest groups of the 

population will force concentration of new FPC and othor fortifica- 

tion programs based on staple cereals now consumed by such groups. 

Governments will need to harmonize nutrition objectives with 

balance of payments policier», rer.ourcc development policies, and 

investment incentives.  Particularly with regard to FPC, the uneven 

distribution of fish resources in the world could generate an 

international trade in FPC somewhat similar to that in non-fat dried 

skim milk. 





UTILIZATION OF FPC: 

AN ANALYSIS TO HELP FRAME NATIONAL 

PROTEIN STRATEGIES 

Gerald D. Bernstein, Idmon, Inc. 
(formerly of General Oceanology, Inc.) 

Sidney M. Cantor, Sidney M. Cantor Associates, 
Ine. 

Solomon H. Chafkin, American Technical 
Assistance Corporation 

Comparative Costs of Reference Protein 

There are few analytic guidelines available to assist 

governments in making decisions on nutrition objectives and 

programs.  Analysis is needed not only of Fish Protein 

Concentrate (FPC) and other staple fortification possi- 

bilities out also of tne nutrition implications of national 

i..ricul*.ural and otner policies affecting investment in one 

i": cu versus another.  For this reason, the authors have 
i i \ to 

* ea  a modei^   '   incorporating price,   reference protein^   ' 

-tr.i  other   relationships   in a  hypothetical  developing 

- --untry waich display3 a  protein gap.     This  model  considers 

i-portant   traditional  foods as well as  for illustrative 

:'irtlflc*tlcn packages.    In this paper,  calculations are 

'     ¡>tv«lepe4 fey ft.   M.   Cantor Anaoclatas 

A  £rot«»'   '*•*.**  *-.  ftìfr,' a*  anno acid  pattern ana 
• -.ta 4   « * - **• * , * ,   «•.-      i      i -   r.t*»r.t    -orr^ipondlni»;  to 

!*#•''       -    - - * -;* *i .-*    * •   *,    \*-iJ. 

t%      "^ "     '      •-     *   -   i-^.r   * - ».   .i   -i.^fi ar# 
• **•*« r    • - • - * »      tf    lit,  ,¡,»,   ;i*tffi,   Dy   t'<« 

• ****   * *      '.    *#î %'«•   «att   i»f  >#^t     *c   3C*»   P*4»e» 

*   *   • 



used to show protein price rankings^ of various foods and 

fortification packaf.es relative to a staple—in this cane, rice. 

By taking, additional factors into account, these rankings can be 

progressively modified and extended to permit other comparisons 

such as consumer demand and acceptability, protein-calorie 

efficiency, and investment attractiveness. 

The calculations attempt to answer the question of what 

would be the best product to invest in if a government or a 

private investor, or both, were interested in a product (1) 

which could provide to low income croups the highest possible 

yield of reference protein; (2) whose price per unit of reference 

protein was low relative to a staple cereal--in this case, rice; 

and (3) which was in strong demand by low income consumers and 

likely to become increasingly in demand as incomes increase. 

The significance of the model is methodological. The 

calculations provide the effects of a particular set of price 

relationships at one point in time. As these price relationships 

change, the calculations may yield quite different results. 

The sensitivity of the calculations was illustrated by testing 

them with the results of an analysis of soybean product con- 

sumption by the consumers of the sample country.  Mose of the 

consumption of soybean products in that country is not in the 

form of soybeans, but in the form of bean curd and the price 

of bean curd is significantly higher than all other soybean 

products consumed by humans. If the adjustment in price is made 

(3) The major food commodities of a country ranked in relation 
to an appropriate standard (rice, in the case of rice-eating 
countries) according to the cost of a kilogram of reference 
protein as furnished by each food commodity, assuming it Is 
purchased only for its protein value. 
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to reflect the price of bean curd, then the soybean approach 

becomes lees attractive than fortification by either noy con- 

centrate or FPC. 

Tf 'he calculations do not respond to the private investor's 

need to know in highly specific terms the details of specific 

projects — capital requirements, costs of production, potential 

sales, potential profits, financial terms, potential return 

on capital, and other critical variables.  Nor does the analysis 

at this stace answer questions which government planners need to 

know in connection with issues of the allocation of government 

resources or the encouragement or discouragement of the alloca- 

tion of private resources.  However, the calculations can be 

extended to estimate what the balance of payments effects will 

be if particular commodities or fortification packages are 

pursued, or the employment effects, or the costs to the economy 

of adopting one means of achieving nutrition objectives rather 

tnan another.  Keeping in mind the progressive increase in the 

number of assumptions underlying the values used in the calcu- 

lations, extensions of this kind tend to become increasingly 

less reliable. Nevertheless, they constitute a beginning to 

systematic analysis. 

For the purposes of this study, we have directed most of 

our attention to the price per kilogram of reference protein 

as a basis for comparison.  A summary of this information is 

given in Table I.  In this table, "relative reference protein 

price ranking" is defined as the price of the reference protein 

in rice divided by the price of the reference protein in the 

particular foodstuffs (i.e., inverse normalization). 
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TABLE I 

Price Relationships  for Reference Protein 
of Traditional  Foods        

U.S.  Price  per Kilogram 
of Reference  Protein 

(in U.S.  dollars) 

Cereals 

I.     Rice 
;•.     Barley-H 
*,.     mrley-N 

'•.     Wheat 
Other 

V'T.M ab les 

* ••.     Soybeans 
Soybeans (as beancurd) 
Other pulses 

H Pntnt-OP^-SW 
f,      roiaioes-w 

Other 

An i "'al 

Beef 
Pork 
Chicken 
Fish-dry 

-fresh 
-shell 

Milk i r 

$4.26 
2.61 
2.30 
2.78 
3.41 

.61 
1.60 

.73 
10.19 
4.78 

18.52 

2.98 
1.85 
I.85 

.86 

.84 
1.89 
9.44 

Relative Reference 
Protein Price 

Ranking (rice = 1.00) 

1.00 
I.62 
1.86 
1.53 
1.25 

7.05 
2.66 
5.80 
0.42 
ü.69 
0.23 

I.43 
2.30 
2.30 
5.00 
5.40 
2.25 
0.45 

Comparisons of traditional foods show the superior 

position of soybeans and pulses among vegetable sources and 

thf distinct advantages offered by fresh and dried fish over 

other sources of animal protein.  The implications of these 

rankings with respect to economic policy are touched on later 

m this section. 
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A similar comp« ri i on for fortification pact**»« la iti 

forth below: 

TABLE II 

Price Relationships for Reference 
Protein from Fortlficatlon Agent« 

U.S. Prie*» per Kilogram     Relativ« Referente 
of Reference Protein fro«      Fr«t#in Pricm 
Agent (in U.S. dollar«)       Ran hing (/ij*»_j» I 

( 1 ) Fortification PacRap.es* ' 

Lysine 0.2%  in wheat ,1* H3 

Soy concentrate 6.0$ 
in wheat ,*A ?»§ 

FPC 5.0$ in wheat .36 11.? 

' '  Price of lysine, soy concentrate and FPC are U.S. $1,C» 

per lb., U.S. $0.27 per lb., and U.S. |0.?5 per lb. respectively 

It should be noted that the superior position of lysine 

fortification relative to soy and FPC is based upon the price per 

unit of only the additional protein rade available by the fortifi- 

cation agent.  This "incremental cost"  approach should t*:i compared 

with the recent evaluations made by D.M. He^sted coirpannr. lysine 

and FPC fortification of wheat flour under specified cost 

assumptions.  His iindings, which are summarized In Table ill, 

are based on a "total" or "integral cost' --the cost per unit of 

the total protein in a unit of fortified wheat flour, i.e., the 

protein normally in wheat plus the protein made available by the 

fortification agent. 
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fintit t*» ##•% »f ftéiirt« ©«• kHogr»« of reference protein 

%m  «• #l#t  tt   1^*11,  u«tr« L-lys In« ftt  th« 0.?1É level  versus 

|) |A -,fi  i  rr  *t   •>•  r^  l#v*t.     If,   however,   the  cost  per unit 

##   %***!   pf«*»t">   t*   u*«#t   ffC appears   superior  to   lysine  with the 

•***   -f   *   •«     f*   *••'«  *<*i*#  rp**  «*   $1.   1   «"i  $1-15  uninp;   lysine. 

^H^p   »   ff#,„    *   * ,, j j   r.«  m* rm.  pr*'f«*'  -«"-1   it   higher   levels   of  FPC. 

i«   *«•   +4     **»-      '    If*1;*   r«»pr*t   *-**   p 1 ir.r T  w-uld   be   particularly 

,***,»*.-o«*   •   »-    ***        *•    -f     " * •% . F • * i*   r***w   r-r-tein   resources.     In 

l>l#    »»e*    «        •*   » • ; 1    r"->f'1   •*.*•   r-r •*••**. r»   f r- *   tv   ex L K t i r;,-r  wheat 

,,   «   -, t   <-        r»*  -,r   *  ».'•»»ly   »viil«. .^  and  will   be   interested 

„ »    *»#»,»   fr    *)»,•    -   =•-    -'»r *..0"-*& 1  w;fh   alternative 

^« ,* »        if   * r¡#»   p; »'.'er  »,is,h«,j   *•!  develop   the 

f   «H   *      ' *I   pr-.*«»i'-   r>y  e-'   uraping   n_ew   wheat   pro~ 

.    +. f   f*   f   r*,f     •• ;   •     »f   t^4. -   »r«f   the-,  the   total   protein 

f   i**   ^   4»^»   * *. t 1   »#   -rttieai.      In  this  rase,   an  FPCAheat 

**-»««*,   «*   *r *   ^»KI***.!  « Aiftit  «fvowt,   w-rmlû  provide   this  new 

f* r*     r     -, « 

» *-* t 

itftl €©•%•  1« light of ft 

«i   • .»»-.t.;~r   {.iitciivf iftyt « tefttis for io»t 

• ff*.*   ##r,#f»   i!4l/r,i.      Where   the   stipulated 

*«_*.f   *«     -    ,    »**   «r»   ••   r-r», *r,   -f   ir»>1;'.?   «utitar.t Lai   foreign 

•«--*•«  4*   • •?••  -•   *„#-#i»,       «»«r     «,    ;»{Kf»i     f   »heat   ray   be   rejected 
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package to obtain a satisfactory amount of protein would make & 
protein augmentation strategy such as FPC far more attractive  in 
a cost-effectiveness sense.     But this objective  itself  raises a 
new kind  oí   problem relating to formulating  new products for child 

feeding. 

An additional and critical element to be weighed is  the 
"delivered  cost"  of protein.     Again the  analysis  depends upon the 
nutrition objective formulated by the government.     A generalized 
objective  to  get more protein to low  income   fami lieo at  the 
lowest  delivered  cost might  suggest  lysine  fortification of 
noodles   and   other wheat   products   distributed   commercially.     Limit- 
ing the   target groups  to children might   lead   to a highly specific 
child  feeding program utilizing FPC as  a milk  toner or FPC  plus 
cereals   and   amino  acids   in  special  food   formulations distributed 
through maternal  and child health centers.      In  this  option,   the 
delivered  cost per head  might  be much higher   than a general 
fortification program but  the  total cost might  be much  lower. 
Moreover,   if   the  policy aimed  also at   increasing  tne survival 
rate of  children as a  necessary precondition   for accelerated 
family  planning,  the benefits  of child  feeding programs would 

be enhanced. 

Cost of  Closing the Protein Gap 

A reference protein deficit of 31>0OO tons was estimated 
for the  sample country used  in this report.     It will be noted 
in the  table  following  that  the costs  of filling  this  deficit 
with conventional  protein sources   v-ange  from  a high of U.S. 
$140 million  for  rice  to a low of U.S.   $27.6 million for fresh 
fish.     The  fortification agents are  in themselves  lower  in cost 
but  in  each  case a substantial  increase   in the domestic wheat 
supply  is needed  in order to obtain the  reauired  protein through 
fortification. 
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in noodlsi and other wheat-based foods.    Th« entry of Another 
buyer into th« market will tend  to Increase  the price of 
fresh fish adversely affecting middle-Income  groups.     Unless 
FFC can be produced without  adversely affecting  the supply 
of  frerh fish  already available   In diets,   the possible 
* lutrition   improvement'1 justification for government  «ub- 
•ldy disappears. 
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