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He has u&ed for food several
specles of anlmals
tenJency to concentrate on
most rewardlng 1n tc.rm of

·,

H.:l1or Sources of C..llorJ.e&a, Protelns and Fats

Around tIe world, as people have exerted l.ncreos1.ng pressure on
r hL1.r ">upply at 1 mil, they n.:lve at the sun,e t1.U1e tended to Loncentr .l2

rhl lr food Lon<,UTIl,..,t1.on on thobe crops '(.1nlcll muke the most efficlent: UbC

of the lund [or couvcrt1.ng the sun's energy to food "The tlend for
nure' and IT]or~ people to be uour1.shcd by fewer ..md fe,.er plant and anlm.ll
tood SOllrcu~ hus reached to POlut tod.ly Wht:..l ( l'llJSt of the world 's
nopul.ltlon 1S absolutely dependent on a handful of SpeC1.eb" (The four
cropb ~t the top of F1.gure 1 contrlbute more tonnage to the worJd total
than Lhe ne'\:t 26 crops comb1.ned.) II fh1.S 1.5 a relat1.ve ly recent phenon,<:.non
and W.lS not chnracter1.st1.C of the trad1.t1.onal subs1.tence agr1.cultures
ahundoned over the past few centur1.es III

"}f...m once enjoyed a hlghly var1.ed dlet
thousand speCles of plants and sever.ll hundred
With the beglnn1ngs of agrlculture there was u
lhe spc.c1.es t11.1t were more P~Odllct1ve dnd the
labor and cap1tal 1.nvested 112

Llke other people around the world who must he econonucal 1n thelr
food consumptlon, Indoneslans have had to select relatively few foods to
supply the bulk of thelr calorles, protelns, and fats Over half of the
calorles c.onsumed 1.n Indonesl"l come from rice (51 2 percent), aJmost half
of the protel.n consumed comes froTfi r1Le also (45 5 percent) Corn 1S
the nevt most lmportant suppller of calorles and proteln provlding
respectlvely 10 1 and 14 3 percent of the total

/

Coconuts 1n husk prov1de 34 percent
dlet and coconut 011 provldes 23 percent
over half of the fat (57 percent) 1n the

of the fat 1.0 the Iudoneslan
1hus the coconut alone provldes

IndonesJ..an dlet

Table 1 shows the percentage of calorJ.es of calon.e,,;, protellls tnd
fats contr1buted by varl0US food categorles Both Table 1 and the claed
above are from the Food Balance Sheet for Indoncs~a. 1978

1Harlan, Jac1 R , "The Plants and An~mal~ th..lt NOln~bh Han," reeo <..I_nd
AAr~culture, San rranc~sco, freeman, 1976, p 57
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Harlan, ael-.. R , II he Plant
dnd AnJ'mals that. Nour~sh an,"
Food d d Agr~culture, San
rranc'ro, freem m. 1976. P 58
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Tdble 1 Pr~c~ntle.L of calor1es, proteIns and fats from VdrlOUS sources,
Indone~13n d1.et, ]')78

Conunodi tv C'alories Prote.ins rdts

Cel ('1.ls 60 67 18

SLdrchy roots 10 4 7

Sugar 5 .2 06

Pulses, NuLS, 011 seeds 11 17 46

Fru~ts 1 6 3

Vegetables 4 1 2

Hedt 8 2 3

I:ggs 2 6 6

Milk 3 S3 7

F1Sh 7 6 1

01.1 and fats 5 29

ToLal 100 100 100

Source food Balance Sheet in Indones1.u. 1978, AgrJ.cultura] Statlst1.CS



I
- t -

Ilq)l hvcl::. ot L.ftl,ll..l1l.y or It...,OULCt.. L.1:>l:! 10 tuad proJuctlon tt:nd tu

b~ r~t It..( ltd In lo~ pr~c~ per klloc~lorle ur pel grJ~ ot proleln or tdt

vdrlOU:;, pldut clnd :1nlnl.ll food., (u~e of caplt<ll, ldbor, .lod ~1l•..r6Y i rom thl:.

:;,uo, lor e g ) by e.h:dmlnl0g thl.:! LO::.t per kllocalor.L~, per (jrclnl ot prott::Ln

Ihrce e'lolTIlpllo'b w.lll gee you started 00 thls

/

Prlce per 100 Rr~d~m~b~ ~ _
~.Llocalolles per 100 ~ram~ food

Ccllculdtlon for Avocado

= C0bt per hl1o(cltrie

PrlLe 10 Rps per 100 grclnlb
Kcl p~r 100 gramb

Cost p~r gram of proteIn

= 23 25
167 = a 139

Pric~ per 100 grclIlls
Lrams proteln per 100 grams food

CdlculdtIon for Avocado

= CObt per glum of proteIn

Cost per gram of fat

23 25
2 1

= 11 07

PrIce per 100 ~rams

GC..llllb fat per 100 gldms food

Calculat~on for Avocado

= Cost per grdm of tdt

23 25------
16 4

1 6.17

Pl..rlonn the above 3 c..llcuL.luons tor the toad,> ll::.te<.l 10 fdble 2.,



t lb Ie 1. - Cllcul t~lI~ thL co~t of one k~loc..11or~e, (HIt. gram ot protc lii dod UTl(.. gram ot
f.:.1 t , I I JOlLCSL1, u~~ng f,r ll.eS pa~d by IarJTl~l .... LabV Java, Novc-[!,bl.r.-. 1981

Fr.-lce Kcl Crams CO.:>t Crdm~ (,o~t Pt:rcLnt uf
per per cost prot pel fdt p<..!r Calor1\;:
100 .:.00 pt.r per 100 glulU per 100 gr..lm from tl-as

.f~).sfl tv "1.dmS .&.~::. kcl grams prot gr1m~ fal ::.ource1:.__

':£.U?1_~

[{HoOtl 25 23 366 6 4 8 51 2
l"1111...:J
~111~e, LrounJ 13 64 351 9 2 3 9 10 1
'l\~ 11uw
Cl~~dvcJ..~Wtlet.Raw 3 69 138 1 0 4 8 2
Cd::'~J.va. ~\oJ~et 8 43 357 1 3 5 2
\.,rh~..lt, flour, \.,r!ute 2S 12 364 10 5 1 0 1 7
RIo![jnc.d sU6J.~lhte 52 63 385 0 0 3 2
t:Me~t Potatoes 4 46 114 1 7 4 1 4

/

l\Iut ~md Legumes

Coconuts ~n hu::.k 34 93 312 3 '} 28 2 7 3...
(meat only)

Soy bcnnb 40 18 403 34 1 17 7 2 2
Groununuts 66 53 564 26 0 47 5 1 6

(shelled)

Fruits

Ban..mas 23 80 85 1 1 2 6
Avocado 23 25* 167 .139 2 1 11 07 16 4 1 42 0',
Oranges 61 217'* 40 1 3 3 0'+
Papdyas 87 69 39 6 1 04

Vc.getables

Ch~l1i 56 30 45 3 0 2 2
Potatoes 28 22 76 2 1 1 1
Cabbage 18 80 24 1 3 2 04
Onions 87.28 38 1 5 1 ut,
Cucumbers 14.28 14 6 1
Tomatoes 14 04 22 1 1 2.

An~mal Products

HLlr:I.ne fish, Large 55 30 37 14 7 2 7 5
Dr1ed
Cundensed m:I.!.k 102 27 321 8 1 8 7 3
Cdttle meat 210 39 179 20 7 10 0 2
P1g meat 308 15 7 26 7 )-
(not ubed)
Cow m~ll... 27 01 66 3 5 3 7 tll,

lif..ns e~J~\~s 1094 00 103 12 9 , 11 5 u8
Duck egg::. 10L6 00 138 13 2 13 2 ('B

011

Copln o~l 38 70 883 0 99 9 3 9

.0- r
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IJb I L ~ d It , ~uurcc..~

1 L ...Lept a':> ocht:n'l~e noted, prIce::, are from" St It.bl1k HclrV.l Vcln~

U1Lc..rlill.l JdU Ydn~ Ulbayar Petdn~ untul bl.lyd Ploduk~l PLrtdnl~n din v~

hL tuh 111 RUlIHh Idngg1. .frua
Jd'l - 'l~lJura d.lll b~'J~rt.lpa Propln::'l Luar Ja,,,<'1, "
[LUll I'tl::>~t 'JtuLll:>tll.... J..lh....l.rta. Indune::'ld, D~l:>Llllbt..L. 1981, (Ln proLe:"..,)

2 lL'trapuldted from verdge 1978 villd~e prLce for We&t JJV.l

3 ~~PrLLL r~celv~d Lv tJrmerb 1n ~dst JdVd

4 Nutrlclon lntormaClon CompOblCl.On at fOl)ds, Agr1cultural HdlH.lboak
No 8, ~grlcultuldl Research ~elvlc~. US Dept of A3 , revlseJ DeLcmber
1963 dod load Cumpabltlon Tableb [or Ub~ 10 fast Abl.l. US D~pt or llIW,
Nlll O...Letlber, 1972

Percent of calorles from this ~ourLe. (C01unm 9) calculdted from food
Ba1dnce Sheet for Inuoneb1d. C~ntral Buretlu at StatIstlcs, A~rlcu]ttlral

Stdtl.stlCS, Jakdrta. 1978 Data is for 1978

,
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Prc.l LlTI1.ndr' "nalys1.s of the results of your cdlclll<lt~onG

Scan "our table to f~nd t~e ch....npest source of calor~cs. ba<,ed on t.he
pn.<..cs ~~ven \.Jhat food provJ.des th\... cheapest sourLe of Ld lor .Les 1.n
J tLd Oill ., Ld?

Hh It fO(ld orovllies the chr lPf>st sourCe of protc1.n?

Tlw chc..lpest source of fat?

Another Approach to NutrJ.tJ.on Economl.CS

You have Just made some 1.mportanl calculat1.ons and observatJ.ons J.n
the f1.eld of nucrJ.tJ.on econom1.CS Another approl~h to nutr1.t1.on economJ.cs
would be to look at the amount of ca]or~es, protelll and fat that could be
purchased tnth, SdY, Rs 100 The formulas for ~uch cdlculatJ.ons are gJ.ven
below·

K1.1ocalorJ.es per 100 \Srams
X 100 = K1.locdlor1.es per Rs 100Rs per 100 grams

Grams proteJ.n per 100 grams
X 100 Grams proteJ.n per Rs ] 00=Rs per 100 grams

Grd~S fat per 100 grams
X 100 = Grams fat per Rs 100

Rs per 100 grams

Assume that rJ.ce costs Rs 11 39 per 100 grams Calculate how Inany
kJ.localor1.es, grams of prote1.n and grams of fat you buy 1.f you spend Rs
100 on rJ.ce

Grams Grams
Price Kcl Prot Grams fat GrJIIlb

per per kcl per Prot pe=r far
100 100 pur by 100 pur bv 100 pur by

CommodJ.t:y _grams gra1'1S Rs 100 grams Rs 100 glnP1S Rs 100

R1.ce ...1 39 363 10.5 1 0

Note that uhLn you spend Rs 100 purchaslng rlce )OU not onl) get 3819
kl1oLdlorl.cs but unavoJ..dably you il.LSO g<=t 92 br<1ll1S of proteln ,nd 9 brd[US
of fat whether you wanl the proteJ..n ~nd fat or rot

I
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On r3hle 2 [lnd tht:.. thn e chcc.lpest sourc.e.:; of calor~e~ Entet thL
IlJmLS of these toads on th~ lOp of Table 3, l13t~ng the chedpest source
ilrst Copy tne co~t ocr Kcl for Celch of these thrLe foods

t\UW on Llble 2 f~nd the three che3rh ~t sourc.es of proteln <.lnd enter
tlw...,c foods, to' l thc.r \\11 tl-} t~elr pr1ce D r gr.:J.'Tl of protel'1, on TdLl t. 3
LIst the C.hCdpC.St source [lrst

l\low find the thrt::e cheapest sourLe~ of fat and I1st theTIl, cheapcbt
t.uurc~ [l.l.~t, '·.I1th the~r idt pr.lcl. per brams on 13b] e 3

for COmpJrlS0n purposes, copy the cost ppr leI , cost per gram of
plote1n dnd cost per grron of fat for r1ce, cabbelge and beef to Table 3,
at the bottom

For each eotnmod~tv l~slLd on 1nble 3, ealeuldte the amount of
k.lIocalon.es, glams of protelI\ and grams of rat you would purchdse by
spend~ng Rs 100 on thdt couunodltV Use the forflulas from on page 7

Indoneslnns eat a lot of rlce If an Indoneb~dn spent Rs 100
on ma~ze instead of r~c~ how many more luloca101ies, &r'1ms of proteln
~nd ~rams of fat would he buy w~th that Rs 100?

K11ocalorles

___ Grams of protelu

Grams of fat---
Indones1dns lmuort a lot of r~ee If th~y 1mported Rs 100 worth

of wh~at lnstead of Rs 100 \lorth of rlc.e. how Ulany more k.l1o<..alorles,
grdITlS of prote1n and grams of fat would they lmport?

Klloc.alorl.£s

Grams of proteln

Crams of [nt---
If an Indones~an spent 100 Rs on ~alze lnstedd of on beef. hu~

rnmv more k~localorles. gr<.JlUS of proteln and grams of fat \.Jould he bu)?

Kl.loe<.11orles

G1am~ of protLln

Gr<.1m..., of fat

/
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1 'lDlc 3 --(' 11LUL.. t:111 c thL ClllOUl1l. pllrLh...hcd by ~Pl 1dlUg Rs 100, Sel~cted foods,
InJoOl 81.<1, 1978

Cost Cost \muunt pi rcklSetl by
C'lst per oer _~~11:L-R> 100
pLr grd.TI1 gram gl.:lrnS g1. <.lrns

Cn'Ulnod 1. tv 1..1..1 pr0l:- fat Ktl prot :at
......0- ---

C.heapest bOUr< e uf calor1.es

1 _

2--------
3 _

Ch~<.lpebt ~ourLes of prote~r

1 _

2" _

3--------
Cheapest sources of fat

1:-- _

2--------
3

Compar~son cOlnmodJ.tJ.es

RJ.ce
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Ih\..! fo 11 ("".;lnZ quotc~ b.r Dl......on amI S1.P3.gd nre of 1.ntE'n.. bL here

llMost rndunl!~J. lOS do not choose
m· HT.p lc.' wuuld be henvJ.l:; Lorn b"sed
pI LlllllHn (or LhL ~r rJ.ce bdsed thet IIJ

the 'lowE's t cost d1.CL I winch 111 lh LC,

Consumers seePl Hl111.n,; to pay a hC."IV)

On the J.nlernatJ.ondl marl,.et, "\lh""lt gral-n usually ~ells for lL-bs tl1dl1
h"llt the. pr..lCC of meu.lum qualJ.ty rue and, c .... 8n w1.tb nn.lllug co<>t:::. and
converS1on .l..lctors, should b£:> c1va1.L.lbh. at pr J.<:'cs LonpLt1t1V£. W.l.th ru c
.1n Twlonc::.ia Althou~h 110 "heat 1.., grmffi 1.n Inuones1.-i clnu all wheat ilL-eds
arc meL by lPlporls, ,Jheat J.S tradtd lnternat10nallj .1n very Idrgc
quant.1.t1es (70 to 80 ffillilon tons per year) and Indones.la's 1mports of
.... b0Ut onf' lnl.llJ.on metrl c tons per year are only a s(I11l1 slMrc In
compar.1::.on, Iw.\one::'l.n'::, Sh"3.1C of the \vorld trade 1n rJ.ce 1S oEum 201' to
302 or the tot 1l and ther~fore IpdoneSlun 1 Ll.e Dl'rchasC's can h lve
1ii'POl tant 1.nfluenees on the ,-1orld nee trad<= "lau tht.! traJ~d prl.l e 1f2

rurthcr calculnt10ns

The 1978 food balancc sheet for Indoncsld gJ.VCb per cap.lt1. d'1.ly
consumpt10ns as follm.3 Kc.l 2417 ~ gramb prOLe111 48, antI grams tal 1~7

r A OI\~fO reco~~endat1.ons adJuste.tl for Indoneslans~ wastage, and "prute1n
score" suggest a m1.111mUm of 2100 cd.lorH~s and 1.6 gr..lnlS of prote:Ln 3

NOH prcp"1re another table, s1.IIl11ar to 'f'1.ble 3, c'\.cept .1.11 lhJ.S nUT
T,l)le (ldble 4), calculate the cost oE 2100 k:LlocdlorJPs from eaLh fuoJ,
t~e cost of 50 grams of proteln from each fooJ, and th~ co~t of 50 grdmD
of fclt [rom each food These amounts of k1.1oL,]orlE:.S, pr-ote.1.l1 <.wd Edt
are close to the mlnlmum dally requlrem-=nts for the average Indooc.sldT1
d1et

1n'u,on, John A , dud Slnd.cia, Rudolf, !llooL! ('rlllsumptlon PlllLrllS 1.11
Indon!:!sla," Paper pr"~::,eut(d.::l.t thL fllJuJ AS~"1n ('oBbLe::. of NUlLlllUll,

OLtob~r 6-10, 1980, J"11 art.::l., p 23

/

2D.1'\.on ~nd L 'n~o~., .:J_ <.10.;::><4, op C.l.t , P 26

3Duun .:LOU S:tnaga, op C.l.t, P It -5.
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l~LblL I. --(.Llc..ll~tltlg th,- LOqt of .wpro ... .ll1l.lte nnnum,,1 d ll.ly lCCjUl.remcnts of
1.J.loc..llol.L~s, protclns .llld fat frull VJr.LOUS foods, Indonesll, 1978

Cost Cost Cost Cos t Co~t

CObt per per pLr p",r 50 per ~O

pC.r grclffi r;r.1In 2100 gr,lUls grdInS

_COl'1.ln(~I~;.l. kcl 2.~ fnt KLl prot ht---
Chc.npL'"t bc.>UrLCS of Lalor Lt..",

1 _

2~ _

3. _

ChL~p~SL sourL~S of prote~n

1 _

2 _

3 -_

Chenpebt sources of [Jt

1 _

2--------3 _

Comparison Co~~odltles

Rtce

Cabbage

Beef

Hhc.nt flour

(If It doesn't show up above)



furLl \Jr lTI"11YSlS of In,_ rL ,ults of vour c,l(ulatJ.()n~-------

On the bllSJ.b of the pr.Lces u~ell ~n thL. abuve calcuLlt LOn..,

SU1CC' C"'"c;aVd ~s the cheapec;t sourt.e of (.alor~es s110uld \'e recOlllrnend
Cdssnvn as t ~ st~ple food of thL. poor?

YCb--- No---
'''hy? _

Soybc.:lns furn.Lsh a chcnppr &ouru~ of proteJn tll<lll ma~~e \{auld ~t

make scncu to suggest to p,)or people. th..lt the.y eat soybedns ~nst(.ad of
ma1.zc?

Yes--- No---- Expl nn. _

If you spent only enough on m llze to supply your prot (~n for one ddy

,,,auld you have, at the same tJ.m~, bought enough (.alor~es for the <lay?

If you spent only enougl-t on na1.ze to sunply your ccllor1.e~ for a day

would you hdve bought enough prote~n for the day?

\\That t\-lO foods WOuld provJ.de the least-cust comb:I.IlO.t~on of calor1.es,
prote~n, and fat in the Indont...b~au d~el?

and

\1hy d~dn't you l~st casslva?

Hhy d~dn't you l~st soybeans?

tfuy not l~st ma~ze alone?

Hhat would be the da~ly cost of a dJ.et of m.:lJ.::e dnd copra 011 (only

appro .... .Lmately)? RJ.ce and 01.1'

On the baS1S of \.,hat you have lcarllc"'u .Ln tIl1s eherC1.Se uhal l,ould yOll

say about t~e ratJ.on'll~ty of the InuonLsJ.ans regaruJ.Ilr, food cansuP'pt ion'
nlare them one response mny be approp r late'.)

Completely rdtJ.on~l

Co~pletLly ~rrJtlo111

Rcasun~bl~ ratlon~l

,
Ce1.tcunly morc rat~onal thdn lhc AIH 1 1 (.dIl'" I


