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Introduction

Students working in the field of international food economics ulti-
mately find themselves comparing country with country in terms of diet
composition, caloric intake and.protein consumption, The data which
supply calorie and protein intakes are often taken from a seiected coun-
try's focd balance sheet. This sheet indicates on a couﬁtry—ﬁide basis
what fobd items were availsble during a given time period for human con-
sumption. ©Supplied with population figures for the country during the
same time span, calculations can be made which result in the pumber of
calories and the grams of protein available each day to an average person

of this selected population.

Household budget surveys are used to colliect information on consump-
tion pattérﬁs, both in terms of quality and cost, which can be useful to
people working as food planners. The food balance sheet and the house-
hold budget survey are mentioned here to illustrate techniques uged by
planners to gain some feeling for the realities of a particular location's

food situestion.

- These two techniques vary greatly. The food balance sheet uses the
largest possible parameters--the population statisgtics and agricultural
production statistics--~to work from in condensing and deducing available

per capita daily intake of calories and protein. The household budgét

% This paper was first submitted as a term paper for Agricultural
Economics 560, "Food, Population and Employment," Fall 1972,
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survey represents a technique based on the cpposite approach, that is:

1) collect data on a selected group of households, 2) calculate actual
consumption during this short period, and then 3) projecﬁ these results
for the larger population. By using either approach the student is pro-

vided with values of "apparent consumption” for calories and protein.
P p

Table 1 ig included here to illustrate how values obtained from
various countries, in this case from food balance sheets, are used for
general comparison. In Table 1 values are combined into regional areas

to give a "world view" of the calorie and protein supplies (1, ». 317).

TABLE 1. SUMMARY OF AVERAGE PER CAPITA CALORIC AND PROTEIN
1 SUPPLIES IN SELECTED AREAS—

Calories de-

Calo- rived from
Popu~ ries cereals, starchy Total Animal
lation in rocis, and - Pro- Pro-

REGION in diet sugar &8 - tein, tein,
and. millions (ave- percentage of gramg/  grams/

Subregion .in 1960 rage) total calories -  day day

FAR EAST (inc. China _

Mainland) 1,603 2,060 81 56 8
South Asia 53k 1,970 78 50 7
SE Asia, mainland a7 2,030 78 - Lo 13
SE Asia, major is. 120 2,070 81 - ks 7

NEAR EAST 132 2,k70 . e . 76 1h

AFRICA 215 2,360 h 61 11
N. Africa 27 2,260 75 66 16
W. & Central Africa Q0 2,360 7h 50 5

TATIN AMERICA 211 2,510 63 67 oh
Mexico & Central o ,

America 60 2,370 65 - 63 19
Mexico 2,440 65 68 20
Central America 2,130 71 58 1k
Brazil ‘ 70 2,650 Bl 67 19
River Plate coun- AP

tries . 25 3,040 - 5h 96 55

continued .



TABIE 1. {continued)

WESTERN EUROPE 300 2,910 55 83 39
NORTH AMERICA 192 3,110 4o 93 66
Low Calorie Countries 2,038 2,150 78 58 9

High Calorie Countries 856 3,050 57 Q0 L

a/ TFrom data in Appendix Table 4, Food and Agriculture Organization of
the United Nations, Third world food survey, Ireedom from Munger Campaign,
Basic Study No. 11, 1963, 102 »p.

In this essay'I'propose.to take a closer look at protein and discuss
it as a food nutrient that must be evaluated on the basis of its quality
and its cost to the people consuming it. It is believed this type of an
evaluation is the logical "next step to follow" the collection of survey
‘and food balance sheet data on protein consumption. This discussion will
enable the reader to appreciate the "bigger picture" when he finds himself
making comparisons and judgements about dletary protein intake when only

gross or crude values are available to quote.

To make international dietary comparisons, one must select suitable
parameters which allow for orly minimum distortion due to moﬁetéfy or
gsocial variables. Admittedly this is a difficult task. A techniqué-which
describes food protein's cost, expressed ass the laboring time needed to
purchase that amount, will be discussed and presented as a possible tech-
nique useful in international food comparisons'and in understanding a

given local food protein situastion.

When locations are compared on this bagis many facts can be learned.
it is possible to determine where a location or country is, in terms of
the time spent earning food. Perhaps this is an indicator of "development."
Also one is able to identify a proteln source for whlch modern technology

can improve its competltlveness



Proteins

Proteins themselves are a distinct group'of compounds. They.are
‘composed of carbon, oxygen, hydrogéh, nitraggn and some sulphur. r The
- structure of a proteih"can be described aé being a relatively long chain
composed of identifiable links called amino acids. The term amiﬁo acid.
is a descriptive chemical name indicating the presence of a nitrogen con-
taining functiocnal group (amino) and a ca:boxylic acid functional group
inleach amino acid. There are believed to be twenty-five different amino
acids that 1ink together in inpumerable combinations to form the proteins

as we know them.

Amino acids are classified into groups as being essential or non-
essential., The classification "non-essential"” simply indicates those
amino scids which can be synthesized in sufficient quantities by the
specieg in question, so that none need be consumed. Esgsential amino acids
are those which must be present in food, bécause the body is unable to
synthesize the carbon skelefon upon which the amino acid is constructed.

Adult men reguires eight essential amino acids, and bhabies nine.

Protein Quality

Proteins vary in quality. When comparing the protein content of
various food items and then relating it to the cost of those same items,

pretein quelity differences must not be forgotten.

In its simplest evalﬁation, a protein’s quality reflects its ability
to provide the essentisl amino acids to the animal consuming it. Two
factors are relevant here. First, the essential amino acids must be
present in the food protein and second, that protein must be digestible.
Evaluating proteins experimentally, one must determine the amino acid
content of a given protein, and then the digestibility ¢f that protein
by the animal. |



Various classifications have been arranged to describe a protein's
quality. All are based on animal feeding experiments that evaluate a
protein in terms of its growth promotion. Barly, it was learned
that whole egg protein ranked above all other proteins in quality. This
was true because egg protein isg highly digestible and its essential
amino acid pattern most closely resembles the essential amino scid
content of rat protein, the emperimental animel. Therefore, mogt
clasgifications are arranged to compare all other proteins to'egg

protein.

One classification system uses the "biological value" of a protein,
The biological value of a protein is a function of the available content

of essential aminoc acids, (2, p. 28).

A second clasgsification system is the "Essential Amino Acid
Index."” Tt is defined as the geometric mean of "bhe egg ratios," i.e.,
the ratics of the eassential amino acids in & protein relative to their

respective amounts in whole egg protein, (g, pi 284).

These two classification systems yield data that are highly
correlated and can be directly related by the following equation;

Biological Value = 1.09 (EAA) - 11.73, (2, p. 288).

For purposes of later comparison a table »f biological values _
and Essential Amino Acid Index Values for 200 feod proteins is included

&s an appendix to this essay, (2, p. 292-295).

Table 2 (L, p. 315) gives the &ssential amino acids. Dried beans
and especially the meals listed are very low in methionine, a sulphur

containing aminc zcid. Rice, corn and wheat are very low in lysine.
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"It should be.understood that in the complete absence of any one of

the essential aminc acids, normsl maintenance, growth, and survivel are

not possible.

How much importance should be placed on the fact that a given amino
acid is low in & food item? To illustrate how a limiting amino acid
affects & growing child, Table 3 is included (I, p,7318).q Nitrogen re-
tention values are a measure of growth, i.e., the larger valuesg repre-
sent greeter amounts of growth over this experimental pé_ar:'LOd.= According
to Table 3, skim milk in all cases resulted in the mosfrnitrogen retained
by the child. When the limiting amino acid is added to the protein source,

nltrogen retention increases significantly.

TABLE 3. THE EFFECT CF LIMITING AMINO ACIDS ON NITROGEN
BALANCE IN CHIIDREN FED THREE CEREAL GRAINS2

Wit r'o gen

Intake Absorbed Retained
Milligrams Percent Pzrcent
per Kilogram of of

Protein Source per Day Intake Intake
Skim Milk sk 79.5 18.6
Corn Masa TS 74 .8 2.3
CM + Lysine + Tryptophan hol 71.0 17.8
Skim Milk 310 80.3 2.8
Wheat Flour - 328 85.4 8.2
WF + ILysine 335 . 86.0 17.9
Skim Milk : 317 80.L 28.1
Rice 320 76.9 18.7
R + Lysine 320 79.7 2k .7

E/ Wote: Protein fed at 2-3 gm./kg° body weight/day. From:
Bressani, R., Improvement of nutritional status in developing countries
by food production: cereals. Int. Congr. Hutr. Proc. 1966. (preprint).




Several points now are made to relate the previcus discussion to
nutritonal practice. Biological values Qf proteins are difficult to |
use when combining several protein sources into a dlet. Thus if two
items have low values but compliment each other well in. their overéll
amino acid pettern, the resultant value may be greater than the sum of

both single values (3).

The principle upon which the Essential Amino Acid Index is based,
could be spplied to the prediction of protein quality of a given diet.
Giﬁen‘tﬁe dietary ingredients and their amounts, and the amino acid ccn-
'tent of each ingredient, one could calculate and classify a particular
“diet in terms of its protein gquality. Needless to say a computer would
" be helpful in,that endeavor. ‘ ' |

 Protein Deficiency

Protein is reported to be in low supply where malnutrition and/or
certain diseases are found. Why are protein dietary levels important

under these ceonditions?

Certain compounds in the body, called enzymes, are required to
accomplish foed digestion. They are composed almost entirely of proteins.
Enzymes are continually being used up and reformed, thus requiring a

sufficient supply of amino acids.

The chemiétry of immunity to disease is the chemistry of-ﬁrﬁteins,
(&9 p. 32). The body's reaction to an invasion of disease organisms is
to produce antibodies and blocd globulins which engulf and destroy the

' foreign particles. Antibocdies and blood globuling are proteins.

(learly, dietary protein levels are important to normal food diges-

tion and disease resistance.



Retail Pood Prices

As a basis for protein cost comparisons, vetaill Ffood prices were
collected for selected locations., Since international comparisons are
to be made, an attempt was made to collect data that is comparable in

all aspects.

Problems in collecting food prices are many, particularly from
developing countries. 1In addition to the price cyecles, reflecting sea-
sonality of certain food items, & price must be selected for a comparable

quality item.

Various types of .gources were consulted to obtain these pTICés“

They included publicatidns of thé various governments' agriéultural and
statistical departments, and also included various household budget sur-
veys. Ultimately, a publication of the International Labor Organization
was located which quoted rétail prices for thirty-five food items from
150 cities (5, p. 394-&23);"While the prices used from this are probably
not without error, all are reported as of a given daté andt for items of
comparablé quality. They are useful as indicating trerds even though-

their preciseness may be susgpect.

Income and Wages

In devising a system that allows meaningful international comparisons
of food protéin costs, it would be most helpful if s factbr or technique
could be incorporated into an expression of the "real cost"™ of protein
at each location. It was decided to do this by expressing protein costs
in terms of the laboring time required in order to purchase 25 gramg pro-

tein at each locaticn.

Before laboring time can be calculated, a measure of income must be
chosen which can be comparable from city to city. How is this to be accom-
plished?
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Per capita incomes expressed in U.8. decllars are often used as income
indicators when comparing cne country with ancther. Its use is.fejecfed
here for two. reasons. ' First, there are inherent difficulties in currency
conversions due to the differences between official rates of exchange and
the street rates. Second, per capita income really describes no one in
any country. Therefore, it is quite difficult to find it meaningful in

the context used here as an income value.

A more meaningful method to choose an income level, is to define an
individual who appears at each location, and use his income as the basis
for comparison. Ideally, his relative social position would be equivalent
in all locetions from which comparisons are to be drawn. The income level

chosen is thus on a comparable basis at each location.

Table 4 below, using 1953 data, illustrates the type of international
compariscns just described (6, p. 415). However in arranging this parti-
cular table, all wages and food prices were first converted into U.S.

dollars at existing official exchange rates.

TARLE 4. NUMRER OF HOURS OF WORK NECESSARY TO FURCHASE THE SAME
AMOUNT OF ¥OOD WHICH CNE HCUR'S WORK IN THE OCCUPATION INDICATED
WOULD PURCHASE IN THE UNITED STATES, 1953

, . Sterog-~ .Average

‘Meteor- - letter - rapher Industrial
Country : ologist Carrier Typist Wage Earner

hr. min. hr. min. hr. min. hr. min.

Union of 8. Africa O 59 1 50 1 26 0 58
Canada 0 45 1 Y 1 28 1 3
Belgium 1 3 2 16 1 49 2 16
Denmark - 1 13 1 35 1 21 1 18
Finland | i 22 2 20 2 5 1 k9
France 1 35 3 34 3 2 3 Hive)

continued. . .



11

TABLE 4. (continued)

Germany {Fed.R.) 2 5 16 5 0 3 14
Ireland 1 > by 1 55 2 16
Ttely 3 34 5 162/ - - 4 10
Netherlands 1 26 2 38 2 3h P 51
Norway 1 13 1 55 1 4o 1 31
Sweden C 55 1 37 1 27 1 15
Switzerland 1 9 1 58 2 2 1 Lo
United Kingdom 1 11 1 37 1. 37 1 37
Australia ¢ 53 1 3 1 1 ¢ 57

g/ Messenger; information not available ccncerning letter carrier.

Table 4 indicates 1953 comparisons for primarily Europeanr nations.
Four workersg were chosen to quantify income lévels. Time units needed
to purchase a given quantity of food are comtrasted between location and
type of worker. In this case the author neglected to define just how
"food" was quantified, i.e., what items made up food. However, it was
reported that food costs were determined and then converted to index num-

bers using the U,5.A, values = 100,

It is interesting to note that only five cut of a possible fifty-nine
values were greater than the U.S, eguivalent, by more than 300%. For most
countries included in this table,rit can be said that increassed food.costs
as expressed in time units, were less than three times the U.S. value.
More than fifty percent of the values were in the range of equal to or

less then two times greater than U.S. labor unit.

Price and wage data to be presented here were collected in 1957.
Thus four years elapsed between the date this data is based upon, and
that used for calculating values presented in Table 4. Excluding Boston,
the locations chosen included major cities in "develoning" countries.
The major link that should be made between the two studies is the concept
of costs expressed as time units. It appears to be a helpful ool in

making internaticnal comparisons of food costs.
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Methods .

- Briefly, ten food items were priced in seven cities, the cost of
protein in‘eaéh item calculated and then expressed in monetary and time
unit valueé. International comparisons in time units can then be made

of protein cost by food item.

Two cereals, ohe tuber and six foods of animal origlin were selected.
The limitation of food selection was based on the existence or non-exig-
tence of retail price data. While foods from animal sources are often
thought of as being the main protein'suppliers, it must be remembered
that s%archy-staplé foods generally swpply significant amounts of protein
because they meke up a large share of the total diet. This is especially

true in low-income countries.

Twenty~five grams protein was selected as the protein quantity unit
to talk about for the following ?eésénJ hen éyeaking in general about
an adult’s daily recommended prdtein allowance, Tifty grams seems to be
in the "ball-park.” One hélf of this daily smount 1s an amount that under

average conditions might come from one food source.

Considering the ten foods included in this study, potatoes, milk
and eggs may seem to be items not applicable to intakes of this protein
unit. Since potatoes are low in proteln and are consumed in a form which
contains large amounts of water, it would not be expected that they would
be eaten in sufficlent amounts to supply twenty-five grams of protein.
However, it is certainly possible to consume twenty-five grams of protein
in the form of milk or eggs. Four eggs and two and one-half cups of milk,
each supply twenty-five grams protein, In all cases then except potato,
a twenty-five gram protein unit is reasonable to use as an expression of

one~nalf the daily adult protein allowance.
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The income level selected for use is the hourly wage rate reported
for a bricklayer in 1957 at the same cities from which the focd prices
were collécﬁed,“naméiy Bangkok, Bostoh,'Coiomﬁo,‘Gﬁaﬁémala City, Khartoum,
Kingston and Lagos (5, pp. 321-346). Only in the case of Kingston was
wége data fofra bficklayér uﬁaVailable. A structurai steel erector's wage
was used instead. That selection was pased upon data fr@m many cities

which suggested the {two worker types commanded a similar wage.

Discusgion of Data

Tnspecting the column entitled cents/g. protein in Table 5, Ffocds
can easily be ranked according to their protein cost per gram. Beans
are the cheapest protein source in Boston,with flour a clecse second.

Beef, the most expensive, costs 1.21 cents per gram of protein.

The last column entitled Protex, is a protein index that brings in
the wage rate as a factor for evaluation. The protex value is simply the
cost of twenty-five grams protein divided by the hourly wage rate of the
bricklayer all multiplied by 100. It represents the percentage of one
hour's labor that is reguired to purchase twenty-five grams protein in
the form of the particular food item in question. {Tables 5-11 rresent

all data collected and calculated for the seven cities.)

Hiergrchies

Relative feood protein costs are summparized in Table 13. Here the
protein cost of egg is set equal to 100 and all other items are ranked
according to it at each location. Index values become useful when com-

paring various locations in terms of variations of rankings.

Inspection of Table 13 and Figure 1 clearly indicates that beans
are the cheapest protein source in most locations. Milk and egg costs
were similar at Boston, Khartoum and Colombo, but not at Guatemala City,
or Kingston. They make an interesting contrsst since both are exception-
ally good proteins. Compared to eggs, milk in Kingston was a very good

buy.
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TABIE 5. BOSTON: FOOD PROTEIN COST HOURLY Waqs® THDEX

Cents/
Ttem Unit Cents  Protein  g. Frot. Cents/25g.. Protex
: {percent)

Flour kg 22.3 10.5 0.21 5.25. 1.5
Rice ks W43 6.7 0.66 16.50 k.7
Beef | xg  259.3  21.5 1.21 30.25 8.6
Pork kg 192.9 18.6 1.03 25.75 7.4
Fresh fish kg 89.1  17.6 - 0.51 12.75 3.6
Salted fish kg - 2ko - - -
Milk kg 26.8 3.5 0. 77 - 1825 5.5
Eges kg  101.7 12.9 0.79 19.75 5.6
Beans kg 4L0.6 22.5 - 0,18 L.50 1.3
Potatoes kg 10.4 2.1 ~ - .0.50 - 12.50 3.6

g/ Wage - hourly wage of bricklayer = 350 cents (minimum).



TABLE 6. TAGOS: FOOD PROTEIN COST HOURLY WAGEY TNDEX

15

_ Pence/ :
Ttem Unit  Pence Protein g. Prot. Pence/25g. Protex
(percent)

Flour kg - 10.5 - - -
Rice kg 23.9 6.7 0.36 9.00 6.3
Beef . kg 53.4 21.5 0.25 6.25 S
Pork kg - 18.8 - - -
Fresh fish - kg  60.8 17.6 0.35 8.75 62.5
Salted fish ke  7h.1 29.0 0.26 6.50 46
Milk ke - 3.5 - - -
Eges kg b5.6 12.9 0.35 8.75 62.5
Beans kg 13.3 22.5 0.06 1.50 10.7
Potatoes kg . 39.3

b7 2.1 0.22 5.50

a/ Wage

- 1k .0 pence, average rate, bricklayer.
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TABLE 7. KHARTOUM: FOOD PROTEIN COST HOURLY WAGEE/ INDEX

e Pias-
. Piastres/ tres/

Iten Unit Piastres Protein g. Prot. 25 g. Protex

(percent )

Floury/ kg 6.0 10.5 0.057 1.h25  16.76

Rice kg 6.0-9.5 (8.0} 6.7 . 0.119 2.975  35.00

Beef kg 20.0 21.5 0.093 2.325 27.35

“Pork g h0.0 18.8 0.213  5.325 62.65

Fresh fish kg 30.0 17.6 0.170  h.250  50.00

Salted fish kg~ L8.4 29.0 - 0.267 h.17s  ho.12

Milk kg 6.4 3.5 0.183 h.575 53.8

Boess/ Xg 21.1 12.9 0.164  L4.100 h8.o4

~ Beans kg 6.0 22.5 0.027 0.675 7.94
Potatoes kg 5.0 2.1 0.238 ° 5.950

T0.00

g/ Wage - 8.50 piastres, average rate, bricklayer.

b/ Flour - imported.

¢/ Eggs - imported.
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TABIE 8. COLOMBO: FOOD FROLEIN COST HOURLY wace? TiDEx

‘ Rupees/ Rﬁpéés/ -
Ttem Unit Rupees Protein g. Prot.’ 25 g. _Protex
(psteent) |
Flouré/ kg 0.51 10,5 0.0048 0.120 27.91
Rice ke 0.4k 6.7 0.0066 0.165 38.37
Beef kg 1.98 S 21.5 0.0092 0.230 53.49
Pork kg 2.84 18.8 0.0151 0.378 87.91
Fresh fish kg 6.31 17.6 0.0359 0.898 208.84
Salted fish kg h.52 - 29.0 0.0156 0.390 90.70
Milk kg 1.19 3.5 0.0340 0.850  197.67
Eggs kg 3.86 12.9 0.0299 0.748 173.95
Beans kg - 22.5 - .- -
Potatoes ke .71 2.1 0.0338 0.845 .196.51

g/ Wage - 0.43 rupees, average rate, bricklayer.

b/ Flour - controlled price.
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. GUATEMALA CITY: FOCD FROTEIN COST HOURLY WA =%/ TnDEX

TABLE 9.
. Centavos/ Centavos/
Item Unit Centaves Protein g, Prob. 25 g. Protex
| {percent )} ' '
Flour kg 24,0 10.5 0.228 5.70 22,80
Rice kg 24,0 6.7 0.358 8.95 35.80
Beef kg 217.0 21.5 1.009 - 25.23 100.92
Pork kg 120.0 18.8 0.638 15.95 63.80
Fresh fish kg 109.0  17.6 0.619 15.48 61.92
Salted fish kg - 163.0 2010 0.562 k.05 56.20
M1k . ke 19.4 3.5 0.554 13.85  55.40
Eggs kg 105.0 12.9 0.81k 20.35 81.h0
Beans kg 26-33 (30) 22.5 0.133 3.33 13.32
1.043 26.20  104.80

Potatoes kg 22.0 2.1

g/ Wage - 25.0 Centavos, average rate, bricklayer.
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TABLE 10. BANGKCK: FOOD PROTEIN COST HOURLY WAGEE/ INDEX

e Bahts/’ -
Ttem Unit Bahts Protein - g. Prot. Bahts/25g. Protex
(vercent ) l —

Flour kg  3.85 10.5 0.037 0.925 43.02
Rice kg 1.8k 6.7 0.027 0.675 31.4%0
Beef - . kg 15.12 21.5 0.070 1.750 81.ko
Pork . kg 10.00 18.8 0.053 . 1.325 61.62
Fresh fish kg  12.73 17.6 0.072 1.800 83,72
Salted fish kg 5.75 29.0 0.020. 0.500 23.25
Milk ke . 3.5 - - -
Eggs kg 15.79 12.9 0.122 3.050 141.86
Beans kg 2.75 22,9 0.012 0.300 13.95
Potatoes kg 7.50 . 2.1 0.357 8.925 515.11

a/ Wege - minimum vate, 2.15 Bahts, bricklayer.



TABLE 11. KINGSTON: FOOD PROTEIN COST HOﬁRIX WAGEE/ TNDEX

20

- . Pence/
. Item Unit  Pence Protein  g. Prot. Pence/25g.  Protex
(percent)

Flour ke 12.1 10.5 0.115 2.875 8.71
Rice kg 28,7 6.7 0.428 10.7C0 30,42
Beef kg 66.9 21.5 0.307 7.675 23.25
Pork kg 61.7 18.8 0.328 8.200 24,85
Fresh fish ke 50.3 17.6 0.286 7.150  21.67
Salted fish kg 40.8 . 29,0 0.141 3.525 10.68
Milk kg 15.3 3.5 C.hk37 10.925 33.11
Eggs kg 96.5 12.9 0.748 18.700 56.67
Beans kg - 22.5 - - -
potatoes? kg 12.8 2.1 0.610 15.250  h6.21

S

a/ Wage - 2.75 Shillings, minimum wage, structural steel erector.

b/ DPotatoes - imported.



| YTABLE 12. PROTEX VALUES -

Knar- Guatemala .
Boston Iagos toum Colombo - City Banglf;ok Kingston

Flour 1.5 - 16.8 27.9 22.8 k3.0 8.7
Rice L7 6h.3 35.0 38.& 35.8 31.k 324
Beef 8.6 L4.6 27.4  353.5  100.9 81k 23.3-
Pork 7.k - 62.6 87.9 63.8 €1.6 2k .9
Fresh fish 3.6 62.5 50.0 208.8 61.9 83.7  21.7
Salted fish - Lol hg.1 G0.7 56.2 £3.3 10.7
Milk 5.5 - 53.8  197.7 55.k - 33.1
Eggs 5.6 62.5 L8.2 173;9 | 81.b 1.9 56.7
Beans 1.3 10.7 7.9 - ©13.3 13.9 -
Potatoes 3.6 39.2 70.0 19.5 “10L.8 415.1 h6.2
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TABIE 13. COST PER GRAM PROTEIN INDICES
(Eggs = 100)
Khar- Guatemala _
RBoston Iagos ‘toum Coloubo City Bangkok  Kingston

Flour 27 - 35 16 28 30 15
Rice g8y 103 73 o by 22 57
Beefl 153 2! 57 3 124 57 bl
Pork 130 - 130 51 78 L3 b
Fresh fish 65 J00 10k 120 76 59 38
salted fish - 7102 =P 69 16 19
Milk 97 - 112 134 68 - 58
Bggs 100 100 100 100 100 100 100
Beans 23 17 16 - 16 10 -
Potatoes 63 63 145 113 125 293 a2
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Flour in general, supplies cheaper prdfein than rice. The exception
in the tabulated data was Bangkok, a city in a rice exporting country.
Since rice has less provein than wheat per unit weight, a lower protein
_ cost for rice reflects a very low retall price. Flour in all but one
case supplied cheaper protein than products of animal origin. The excep-

tion was again Bangkok where salted fish was chesaper.

Beef and pork in the U.S.A; were the most expensive protein sources,
with beel the highest. Khartoum was interesting in that pork was much
higher than egg protein, but beef much lower, a refilection doubtless of
its Muslim character, Guatemals City represented an cpposite situation
where beefl was more expengsive than egg protein, but pork cheaper. - Colombo,

. Bangkok and Kingston were locations where egg'protein was generally twice

as expensive as pork or beef.

Salted fish was a cheaper protein source than fresh fish in all

cases, and in Bangkok and Kingston was very cheap compared to egg protein.

Potatoes fell within normal ranges in all locations except Bangkok.
There it obviously was so scarce it does not represent something s brick-

layer would heve access to.

What can be drawn from this hierarchal arrangement? First, that
beans were generally the cheapest protein source, with The location's
main cereal staple, in this exercise rice or wheat flour, being next
cheapest. Second, that animel products were generally most expensive,
with salted fish in most locations being the cheapest animal protein
socurce., The particular arrangement of animal products themselves was

entirely a locel phenomena.

"wffort Cost™ of Protein

The value which is called "Frotex" is simply a value which reflects

the earning and purchasing power of a bricklayer, in this case relative
to protein.



25

Summarized in Table 12, these values are helpful because they allow
for comparisong to be made from location to locaticn. An example would
be between the "real cost” of beef in Guatemsla City and Khartoum. One-
bundred vs. 27 means that the effort needed to buy beel in Guatemala City
was slmost four times that in Knertoum. One-hundred vs. 9 in Boston,
on the other hand, indiéétes fhat Bbston's bricklayers can buy beef with

one-tenth the effort & bricklayer in Guatemala City must expend.

Another and perhaps‘éasier way to grasp these comparisons is to
convert Protex velues into minutes of labor reduired to purchase twenty-

five grams protein. This is done in Teble 14 and Figure 2.

Several things are apparent in Figure 2. Boston enjoyed a much
lower effort cost for protein compared to the other locations. For most

items the cost appears to be roughly ten times greater elsewhere. Beef

is an excepticn, being on the order of three to six times more expensive’

elsewhera.

Rice in Khartoum, Colombo, Guatemala City, Bangkok, and Kingston
appears to have cost just about the same amcunt, roughly seven times

the nuwber of minutesi/ in Boston.

1/ - The relationships illustrated in Figure 2 apply equally well
if one is interested in speaking in terms of calories. This holds true
as long as comparison is made between the same item from place to place.
To illustrate, flour is used in an example. A bricklayer in Boston
lebored 0.9 minubes which enabled him to purchase twenty-fTive grams
protein supplied in flour. His counterpart in Colombo spent seventeen
minutes ensbling him to purchase twenty-five grams protein from the
same gource, in this case the retail price of flour was controlled
(Table 8). 1In addition to the twenty-Tive grams protein supplied,

X amount of calories are included. Since the total amcunt of wheat
flour in both cases is the same, the calories supplied are equal.
Thus, the one to seventeen relation applies to calories as well as
proteins. '



TABIE 1. MINUTES OF WCRK RZQUIRED TO PURCHASE TWENTY-FIVE

GRAMS PROTEIN FROM SELECTED FOODS

Khar- Guatemala
Boston ILagos toum  Colembe  City Bangkok  Kingston

quur 0.9 - 10 17 1k 26 5
Rice 2.8 39 21 23 21 19. 19
Beef 5.2 27 16 32 61 49 1h
Pork L.k - 38 53 38 4o 15
Fresh fish 2.2 38 30 125 37 50 13
Saited figh - 29 29 5h' 3k 14 6
Milk | 3.3 - 32 119 33 - 20
Eggs 3L 38 29 10k 49 85 3
Beans 0.8 6 5 - 8 8 -

Potatoes 2.2 24 he 118 63 249 28
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Concluding Applications

Although, because the price and wage data used were for 1957, the
absolute results will not apply today, the relative ranking would probably
be similar. Again, in the case of rice the effort cost in developing

countries is doubtless still many-fold that in Boston.

Specific conclusicns can be drawn concerning focd protein costs.
Leguminous and cereal products supply protein most cheaply, facts which
conventionsl wisdom portray.  Animal products are the most expensive pro-

tein suppliers, ranking themselves according to local conditions.

It is suggested that this approach has considerable currency. FPlan-
ners increasingly reccgnize that few food problems are national in scope,
tut limited to certain "problem" foods and population groups. Protein
deficiencies among the poor are the prime example. The methodology out-
lined here offers a convenient tool for zeroing in on this. The relative
cogts of specifié portein scurces are easily identified and the critical

importance of income (and employment) to adequate intake highlighted.



.

GENERAL NCTES TC TABRLES 5-11

L. Percent Protein Values from Composition of Foods, Agricultural
Handbook No. 8, ARS, USDA 1963,

2. ' Food Prices from Yearbook of - Labour Stat“stlcs, International
Labour Office, Geneva, 195?

) 3. Hourly Wage Rates from Yearbook of Labour Statistics, Interna-
_ tional Labour Cffice, Geneva, 1957.

4. Conversion of Milk Price:
Price guocted in litres. ,Conversion to kilogram price based on
the specific gravity of cow's milk., A value of 1.031 was used.
Teken from Docurmenta Geigy - Scientific Tables New York, 1950,
page 228, -

5. Conversion of Egg Priceg:
Price quoted per egg. Average egg size taken to be 57 grams.
Thig value taken from Fgg Grading Manuel, Agricultural Hand-
book No. 75, USDA, 19€Lk, page 61,

6. Protex = Price/25 g. protein % 100
Hourly wage
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