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Preface

The priraary focus of this paper is on the strengths and weaknesses ol
the food balance sheet as an indicator of national nutritional status ir
low-income, tropical countries.

It is widely recognized that in high-income countries of the temperate
zone, dietary patterns vary substantially among income levels and regiona.
groups. This variation is well-documented with available data; conse
quently, national average figures are rarely used for planning purposes

On the other hand, in low-income, tropical countries, there has been @
tendency to accept and use food nalance sheet vesults as meaningful indi
cators of nutritional status. Data on variation among racial groups, in
come ':vels, or regional populations are generally lacking and  the
universality of the poverty level frequently assumed.

Data from Mauritins are used in this study to explore the validity o
these assumpiions. The island was chosen for several reasons:

e Mauritius is a small, well-documeated food cconemy.

o It is, in fact, virtually the only tropical food cconomy that can be accurately

quantified.
® The population of the island is ethnically diverse and the range of incomi
levels fairly broad.

Analysis of the Mauritian data falls logically into two sages. First, ¢
comprehensive and reliable food balance sheet can be prepared fron
national production and trade data. Second, the findings of a detailec
household budget survey can be used to illustrate the conformity of the
individual consumption patterns with the expected dictary norm.

The Mauritian budget survey of '961/62 is well suited to this com
parison:

o The frame of the survey is the ent  counnry; the sample is representative

of more than 90 prreent of the popuation.

o The survey was conduced during a 12-month period. Each houschold wa

sampled for 2 weeks, one in each of the 2 Mauritian agricultural scasons.

o Survey information on food consumption includes hoth quantity and ex

penditure datu in great detail,

e Data on houschold sise, age and sex structure, location, cthnic group, anc

expenditure dlass were also induded,

In addition to comparisons of the food balance sheet and budget survey
a secondary product of this study is the derivation of nutritional bench
marks for other tropical Asian cconumices, Because Mauritius has a com
paratively high per capita level of incoine and because a majority of the
population is of Asian origin, food habits in the island may well b
indicative of what can be expected in other areas of tropical Asia in th
future, .
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The Food Balance Sheet
as a Parameter of Tropical Food
Economies: the Case of Mauritius

Emmy Bartz Simmons* and Thomas T. Polemant

1. Introduction

The food balance sheet technique has heen employed by food econo-
mists and others for over 20 years. Developed by the Food and Agricul-
ture Organization of the United Nations (FAQO) just after World W 11
to aid in the assessment of food supplies in postwar Furope, it has under-
gone streamlining, standardization, and extensive use since that time.
Despite the fact that reliable data for the compilation of food halance
sheets are frequently not available in the underdeveloped arcas ot the
world, estiniated levels ot apparent availability of foodstulls derived from
the balance sheets have been widely accepted ae valid indicators of the
national nutritional status of these countries. "Franslated into the usual
common denominators—acilories and grams b protein and  fat—these
figures have been used to rank nations as o degice of “nourishment” or
"malnourishment” of their populations (ot 12; 24; 62; 63). Uhey have
also provided a statistical basis for the encouragement ol food production
efforts and marketing schemes and lor the establishment of vitrious na-
tional and international food policies: nunitionil cducation, school
lunch programs, food aid plans, and the like.

Helen Farnsworth has suggested that too muech emphasis has been
placed on comparing average nutiitional levels and that there are “more
appropriate and more promiving applications” of the balince sheet
technique (20:198). She includes the improvement of statistirs of uational
food production and utilization, the measurcment of changes over time
in the pattern of food consumption, and the estimittion of changes in the
contributions of the agricultural sector and primitive food processors to
the gross national product of the individual countries as such applica-
tions. Crucial to her argument is the question of whether the balance
sheet’s “defects are mostly of minor significance and mutually ollsetting
*Former graduate student, Department of Agricultural Economics, New York ftate
College of Agriculture and Life Sciences, Cornell University, Ithaca, N.Y, For present
occupation and address, sce p. 3.

tAssociate professor, Department of Agricultural Economics, New York State College of
Agriculture and Life Sciences, Cornell University, lthaca, N.Y, 14850,
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or whether they zre large enough to distort the indicated levels and
patterns of national food ronsumption” (20:181).

Gur aim here is to investigate the lood balance sheet of a low-income
country where the defects of the data employed can be shown to be
“mostly of minor significance’” and thus where mean levels ot nutrient
availability can presumably be stated about as accurately as will ever be
possible. Do the parameters of the food balance sheet convey a valid
impression and may one genaralize lrom them? Or do-individual food
habits vary so greatly that the notion ot a national average is virtually
meaningless?

For such an inquiry Mautitius is ideally suited. An island ot only 720
square miles but with almost a million inhabitants, it imports nearly 75
percent ol its total food supply. Tts neanest large neighbor iy Madagascar,
550 miles 1o the west (map D). Uniecorded entiic. of toodstuils into the
island are, by reason of its isolation, small. The major, and nealy sole,
food product to leave Mauritian shores is paw sta Goer 90 pereent of
all cultivable Lind is desoted 1o the production. of sugar: and of the
remaining 8 pereent about hall is planted to e,

Sugar dominates the Mauritian scene, ceontomically s well as visually,
having consistently accounted for about 35 percent of the gross national
product since at least the carly 19505 (3015, 42:13) Teis notan unmized
blessing. Whereas 35 perceme of the economically active popubation was
estimated to be divealy associated with the industy dwing the vem
19601, increasing pressues to cut costs through urther mechanization
have been felt (G0:11-11; 10). As vet, no significant alternative source of
employment has been lound,

Thus, there is vittually no subsistence tood production on the isknd.
The entire food cconomy is highly dependent on sales of ane aop, which
is in turn, highly dependent on the weather, Mawitius is situated inan
area of topical tade winds: occasionally the summer calm crupts into
violent, destinctive (vdlenes, In 1960, tor example, two such cyclones
reduccd the sugar vield by half and desttoved numbers of homes and
trees as well as many food aops. The gross naticnal product dropped
from Rs. 683 million in 1959 o Re. 605 million in 1960

To minimize both the dimatic infloence on annual tood supply and the
effects of dhanges in stocks, we have computed our food balimee sheet as
a Seyear average. Fhe vears chosen, 1960 throush 1961, present several
advantages. A population census was taken midway in the period, making
it possible to have an accurate figure o use in converting national data
o a per capiti basis. A howsehold budget sarvey, which i considered
later for comparative analusis, was also conducted about haltway thronugh
the period-—fom June 1961 to June 1962, This should make the results
of the fond balance sheet and the household budget survey reasonably
comparable.

1Burton Benedict, one of the foremost students of Mauritius, estimates that more than
half of the population is dependent on the sugar industry (3).

6
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Map 1. Mauritius, with insct showing size and position relative to Madagascar.

Most of the Mauritian population is ol Indian origin. Substantial
numbers of Creole, Frendh, English, and Chinese persons contribute to
the variety of tongues and customs that characterize Mauritian life. The
proportions of the population in the major cthnic groups and the per-
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Table 1. Mauritius: ethnic composition of population, total and urban, —
June 30, 1962*

. ol 3
Racial group |m;!ull.|llli¢-.n |m'lmlll.)nl|':nll
percent
Albooooo PN 100.0 310
Hindu................... e NIRD 20.2
Mushim. ... oL B 16.2 13.7
Generalt oo e 2.4 IN.7
Chinese ... 3.1 Hy.2

*Data from 41:1,6;11,17,24,

1+ Urban™ arcas are the towns of Port Louis, Cuiepipe, Rose Hill, Beau Bassin, Vacoas/
Phocnix, and Quatic Boines.

3 General” includes all those not designated othawise—Fiendh, Creole, Fnglish, and
other Eulopean ate most dominant.

centage ol cach group that live in towns we indicated in table 1. The
heterogencity of cthnic backgrounds and the ditterences in patterns ot
residential locition imply some meisnre of varicty in dictary patterns,
It the divergences trom the "wvarage” dict shown m the food bhalance
shicet are Lnge indicating sharp difte ences due to ethaic origins and; o
location of residencey, the tood halinee sheet values auntonmatically be-
come less meaningtul and instiuctive,

Conversely, it it can be shown that common residence ona small
island has tended 1o meld diverse ethnic dictay patterns mto amore
homogencous one and to minimize the nal mban ditterences, the food
balance sheer will in bacr rellect the tvpread Mauntian's dictaoy pattern,

What follows is divided into 5 pares, Pare 1 deals widh the compitation
and findings of the tood balance sheet. In Parc 1HE the houseliold budget
survey is analyred on an ishind-wide aggregated hasis, Part 1V compares
the results ot the tood balance sheet and the budget surves, In Part V
divergences hrom the saveraee e discussed with reaand to diflerences in
location ol residence, ethnie ovigin, and income levels, Pare VI sume-
marizes our conclusions and examines the uselulness of food hatance shieet
averages as paviometers of tropical food econonies,

II. The Food Balance Sheet for Mauritius

Comprehensive intormation on the net food supply available for
human consumption may be presented by a food batance sheet, This is a
method for bringing weether data on the supply and use ol various indi-
vidual foodstudls qvailible to a county in a given period of time. The
supply side of a balince sheet is made up ol domestic production, net
trade, and net changes in year-end stocks. On the utilization side are:
secd use, animal food, waste on the farm and in distribution up to the

.



Table 2. Mauritius: food balance sheet, 1960-1964
(Population: 681.619 on Junc 30, 1962)

Per capiia
Notdomut Net foud
Foods Prodix non hupuosss [ZYPTIN Supph Sewd | - Wae supphy . . alida Protein Fat
LR L T @rsday | @grsday
metric ons per vear
- 506544 na®  Snndld - - 13 55.521 1455 ie B TR 158 25 °

.. - LISt 15334 10007 6 - -— X0 2 Y 87 113n8 394 1118 2. 0.4
Wheatflour................... - 250492 1922 25,500 2 - - S 2 25.019 AR E 1007 3514 9%9 3
Groats kcereals .. ....... ... - Mln - 1K - - - K2 o120 o3 12 - -
Macarons ......... - IRE R ] - (ILN] - - - (B3} 05 18 - -

BRakery products . .. - 19§ 0 (X 19014 - - -— 1) [L}.} 39 -
Meal & flow, nes . - 15376 o2 L5374 - - i 1.5%7 6.2 325 05 ol
Cereal preparations, nes. ...... - 95.0 - 90 -— - - 95 01 [ ] -— —
Toal.......oooillLl 2 195 508 3715 13349 b1 ] 135

Starchy roxns
Powtors, Iinh. ... 41078 A:E2 aé a3 &4 - w7 7.047 10295 m2 197 (L} -
Swert prators ..ol ..., 1030 aat - W3.0 - - 03 633 Gz 25 24 ot -
Manioc, aromlle. ... oL w02 26 - a2y - 217 721 o149 oz 26 26 el -
Floun & lakesol.............. - 2050 - 2154 - — - 215 [t IR 09 n -— Lnd
PRAALOCS, VERS., O
Tewa® ...l 8514 12 391 Nz 2ln [ L] -—
Sugars

SURM. taw ... .. ... .. ........ WYI78 - 19,192 & 7.6 -_— - - 6779 Y %15 2 955 as -—
19,3332 20 1827 190725 hd -— - 19.673 27 9N ™7 368 - -
- a4 102 12 -_— - - k] 03 11 19 -— -—
Towal..............iciinai.. 6.0 hLR Hd} 1050 6.2 a3 -




Table 2. (continued)
Pt capita
. Newiliunt Net food
Fuody Pronha tum tmpean Fupmats Supply Sevad Wanie } .
[TE'R supply - da ! da Prowin Fat
. gr.-day cal.
" | e dan | @rdam
meiric 10N pet year
Pulsrs and nuts
Pubendied ... ... - 8086 (U] 5907 8 - - - 5,448 745 21 Y 53 o4
Coroumdnun (1n sheil) . o6 Mo - oy .2 - - - "y to17 28 109 05 09
tdible nuns. nea. L - PR ] 0.6 . - - — 31 (Rt 0y o8 - ol
CGimonun, npe ... ..., - din0 - L2 1] - - - LAl b2t 34 55 ol (X
Camontots, immatare ... ... ... 1780 - - 1780 — - - 178 U 2ol 0.7 04 - -
Fewab ... ... . .79 1413 33 ws 59 19
Vegrtables
Downawmn .. L.l L S Hys -— - 5.6 —_ _ [STE:] [RLT 7 lun 197 37 .2 [-3]
[ Y 9,508 4 5.1 - 95135 - - 914 LB 12508 34 &9 07 al
Othet fish &k tuwen .. ... ... 13181 2 2.360.8 224 15396 - - 1318 ) 1012 0557 503 124 (11 ol
Do unned. . ... L - %R 2 8 LR ] - - o YiN (T3]} 11 (Y] - -
Yol ... ... il -— - e it Aol LY. Re) nes 2 1.7 o3
Frus
Camrus .. .. na 11530 b X | 1136 - - 1 Lot [ LA 11 13 - -
Apples .. - (5 K ] 60 s -— - 19y m 451 X 09 - -
Ohet. iah o o0 26768 o 02 29106 -_— - Mt 2oy N 195 13 (1] ol
ewed. - 231 14 N2e - - - 212 [(BIY] Uy 24 bt
Prowened, prcpared . .. -_— 252 02 250 —_ -— - 20 U 10 3 -— —-—
June Q00 Itren) ... ... L. - 2162 - 2162 - - - 2io 0317 0y 2 - -—
Towad oo L 171n 6 S 192 n ol [ 5]
Mean
Berk. . Loty lows - 20540 -_— - —_ 2051 189 7 241 16 19
Path .o 106 4 [N - s - - — 179 070y L9 75 02 07
Qornst ..o 00 - -— b 1] —-— -— - 200 0wl ¥ ] 12 [ ] ot
Mugon, lamb ................ w2 1352 - 5084 -— - - 03 0738 20 48 02 [ X ]




Frh
Froh @by oLl
Salied, smoked, dried ..........
Crusiaea, molluss..

Milk, milk produts

Froh, whole comy’ ..o oL ...

Dhied (all Kindy). .
Cheewe (all kinds). ..
Mailkh fomsds ..ol

Fars and ails
Soyaml .. ..
Cottonserd uil.
Camonutend .. ... ... ...
O1l tom seeds, nuia, nes. ...
Maganne ..o ..iiiieiieiiaa..
Shaeterung, ghee ...
Butter .......ooiiiiiiinianen.

[ B T

15.000.0

1316
2

@S0
b ]

nLy
1335.4
(11K
2
lou.2

5.8
0
L93K.7
160.3

Lisho
13704
ang
1Lom2
[
R
19

0.6
et

le#u !
o = !

(%]
5
12

70
0

126

60
196

9in
i

16094
13
1998
10598
S0

(L IES ]
20
19326
160.)
3055

1.154%6
1.1338
509.2
on2
himie
760
72

» 0.057 02 02 - -
206 0.390 [N ] i3 al [ Y]
10 0. 0.7 0.9 [ %] -—

[ [ 33} [ X] 20 o2 al
nN7 01w 12 2 03 a2

(A .02 19.2 1 2u 3s
1207 1.8 5.1 13 06 3]
o

1.604 2t 65 10 06
1335 LYw 54 96 5 o4
200 0293 [ X] 02 - -
1o [ KN ¥ 1.3 97 09 a?
01 0112 1.2 BN 2 -
1515 6 tat) (LR 32y 32 13
18.016 26431 724 131 2.1 22
il 1.059 29 97 02 02
1.932 2434 18 36.6 22 18
1) 0.3 0.6 LS 0l al
RS 9.150 1.2 16 o2 a1
2w 31 009 819 .1 5.8 4
1.00 6.513 179 1502 - 179
L 1o 16 0.7 - 1.6
1611 1597 12 371 - +2
118y 1711 18 316 - 39

7 o1 o3 26 - [1}
hio 0. 180 L3 93 (W}

8o 1208 13 a02s - 28
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Table 2. (continued)

Pet capita
. ) Nomlond , Net food
Beverage Prodwuction Imposes Expuonns Supply Sovd Wasie suppl .
uw~ PRlY kg./yr gr./day cal./day Protein Fa
o ’ ’ (gv./day) } (grsday)
litres
11207706 2.389.552.4 719942 3553M0 - - - 3.535.3% 5. 187 "2 1] - -
5,112.599.4 YN0 2160038 530051846 -— - - 50519 7776 213 i - -
- BYIL - 1H.4972.1 - - - 15972 LY 0.2 o1 - -~
1.515.755.8 1331526 10.625.8 1.638.262.6 - - - 1,634 28 2104 bb 147 - hd
Toal......ooiviiiiiiiin... 10,520,100 15 131 23 122 - -—
Towl...oooiiiae 2358 192 ms

®All rice exports and rcexports are deducted as “Rice, trader's”,

$Imports of sweet potatoes are included as imported vegetables.
3Some offals are sold from local slaughterhouses, but the quantity is not available.



“retail level”, industrial nonfood use, the processing or extraction losses
involved in turning the product (especially cereals and oil seeds) into the
form in which it is usually sold, and the net food supply available for
human consumption. The latter is customarily couverted into nutritional
content (calories and grams of protein and fat) available per capita per
day.

A food balance sheet for Mauritius is given in table 2. Changes in
stocks have been ignored for the most art because the period of time
chosen for analysis is an average year. The 5 years, 1960-1964, over which
this average was taken are assumed to have been ample time to even out
significant fluctuations of stocks that may have occurred after a particu-
larly productive or destructive season. Feed and manufacturing uses are
combined into the simplified category, Nonfood uses, in the Mauritian
case, because neither livestock consumption nor the manufacturing sec-
tors using inputs of foodstuffs are significant.

Sources of Data

Many food balance sheets are built around data that contain a large
element of conjecture, either by the persons who compile the original
data or by the author himself, especially regarding local food production.
Wihile even in a country as small as Mauritius not all local production is
accounted for by ordinary statistical procedures, the size of the island
vastly lessens the problem of supplementary estimation. The Extension
Division, the Fisheries Division, and the Veterinary Department of the
Department of Agriculture provided most of the estimates of local
commodity production used in the balance sheet. In the few cases where
a judgment as to the “best” estimate was required, the opirions of offi-
cials associated with these departments were taken into account. The
work of A.S.M. Hall and the Marketing Board are cited in Appendix A
with special reference to products (primarily local milk and potatoes)
handled by that organization. The Census of Industrial Production,
conducted by the Central Statistical Office in 1964, is the source of infor-
mation about local food processing. All other data sources are included
in the detailed discussion of the food balance sheet items presented in
Appendix A,

Trade in Mauritius is subject to close surveillance and quantification
because only the harbor of Port Louis is large enough to be used by
ocean-going vessels. Most imported foodstuffs are subject to tariff, but
because of the geographical situation, evasion of duty is not a practical
enough incentive to affect accurate reporting of imports. Since the coun-
try is highly dependent on the revenues from sugar exports, exports are
also reliably reported. Because of Mauritius' economic dependence on
trade, the annual reports of the Department of Customs and Excise have
been heavily relied upon as major sources of export and import data.
Additional information on sugar trade was obtained from the reports
of the Chamber of Agriculture,

13



Only one significant source of food in Mauritius is not subject to
customs duties. Imports from the necarby island of Rodrigues and the
few other small dependencies are not taxed, but they are recorded by
both the Department of Customs and Excise and the Department of
Agriculture. Thesc figures were cross-checked and, in some cases, the
more detailed and descriptive accountings given by the Department of
Agriculture were found preferable.

The nutritional conversion factors used in deriving the last 8 columns
of the balance sheet are from hoth regional and iaternational food com-
position tables. Imported foods are given the values applicable to the
region of origin; the nuwient values of locally produced commodities
have been based primarily on the international average values employed
by the FAO (23). These have been adjusted with results of proximate
composition analyses done in Mauritius in 1944 and with other local
information (cf. 67). The factors employed and their sources will be
found in Appendix B.

Balance Sheet Results

The food balance sheet compilation viclds an apparent availability of
some 2400 calories daily for an “average” Mauritian. More than half
of these calorics are from cercals; approximately 40 percent are from rice
alone, Moreover, cereals account for alnost 60 percent of the available
protein, suggesting a protein supply of a rather “low” quality.

Sugar and fats and oils are the next most important contributors of
calories in the Mauritian diet, supplying 16 percent and 12 percent of

Table 3. Mauritius: food group totals, food balance sheet 1960-1964*

Daily per capita supply
Food - N .
group Grams Calories ! :z:‘; n (;‘r'.l)
Cereals .o...ococevvvnnnen,, 3715 1,331.9 29,0 1.5
Starchy roots............... 34.2 27.8 0.5 -
Sugars.......ccivniinnnn, 105.0 396.2 0.3 -
Pulses....o..ovvevvennnnnns 313 99.5 59 LY
Vegetables ...........u.s.s, 111.8 23.8 1.7 0.3
Fruits ..., 19.2 11.4 0.1 0.1
Meats ................ teees 19.2 11.8 2.8 35
X4 J 5.1 7.3 0.6 0.5
Fisheoiviviiiiiiiiinennnnn, 18.3 32.3 3.2 1.3
Milk ........ 81.9 96.1 5.1 4.4
Fats and oils ........... cees 33.1 282.5 - 320
Alcohol ....vvvvviinin.in. . - 42.2 - -
Totaleeviveernnennonns 833.6 2,398.8 49.2 48.5

%Calculated from table 2.
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the total calories, respectively. No other individual food group accounts
for more than 4 percent of the calorie supply. According to the balance
sheet, the average Mauritian purchases 38.3 kilograms of sugar annually,
an average of 105 grams per day. While this is less than the amount ap-
parently consumed by the average individual on the Caribbean sugar
island, Barbados (where consumption is nearly 50 kg. per capita an-
nually), it is a considerably greater wmount than that consumed in other
tropical, low-income countries. In 1958, for example, the average Ni-
gerian is thought to have consumed only 2 kg. sugar; the average Indian,
6 kg.; the Ghanaian, 8 kg.: the Kenyan, 11 kg.; the Filipino, 13 kg.; and
the Colombian, 21 kg. (29).

The pulse and dairy products groups contribute a small but significant
amount of calorics, 8 percent of the wotil, and provide nearly 25 percent
of the protein supply. All other food proups (starchy roots, vegetables,
fruits, meats, eggs, fish, and alcohol for consumption) together account
for only 8 percent of the calories aud less than 20 percent of the total
protein supply. Tables 3 and 4 show these findings in more detail, sum-
marizing the balance sheet by food group totals in both absolute and
percentage ternis.

The Dbalance sheet totals indicate supplies available at the “retail
level”. In order to approximate actual ingestion rather than availability,
it is necessary to make allowance for losses in the marketing chain, the
home, and for plate waste. Evidence on the amount of such losses is very
difficult to obtain. In the United States a veduction of 15 percent is con-
sidered appropriate, while in inost Asian countries, a 5 percent adjust-
ment is thought sufficient.

Table 4. Mauritius: restatement of food balance sheet food group totals,
in percentage terms, 1960-19G4*

Food group Calories Protein Fin
percent

L 07 (. 1 55.6 58.9 9.3
Starchy rOOS o oo v vvee v ivvvnnneronnnns 1.2 1.0 -
T 1 16.5 0.6 -
U] 1 4.1 12.0 39
Vegetables oo vvviiiiiiniiiiiennennnans 1.0 3.5 0.6
Fruits covvvrvevnineiianirasenonaenss 0.5 0.2 0.2
Meats o ovvviiviiieienarocscsentsnnas 1.9 5.7 7.2
EBBS vovvverinernecsernosscronsannes 0.3 1.2 1.0
T | 1.8 6.5 2.7
Milk covieiiiniiirinnrsnscnnnrrerses 1.0 10.1 9.1
Fatsand 0ils covvvviviiiiniovesnanees 1.8 - 66.0
Alcohol coviiiiiiiieniienieenncnnaes R.] - -
0 T | R 100.0 100.0 100.0

*Calculated from table 2,
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An allowance of 10 percent is customarily applied by the FAO to food
supply data for tropical Africa (19). Mauritian habits of food purchasing
and preparation suggest that this figure is not grossly out of line. Because
shopping for food is an almost daily task, storage loss is minimized. From
observation, table waste in the average houschold seems relatively small,

Applying this percentage reduction to the balance sheet totals, we may
estimate apparent per capita daily ingestion to be 2159 calories and 4-1.3
grams of protcin, of which 11.7 grams are from animal sources. If infer-
ences as to nutritional adequacy are to be drawn, these are the figures
that must be compared with requirements.

Nutritional Requirements

The state of the science of nutrition is such that it is impossible to
specify national food requirements with precision. Instead, various or-
ganizations, most notably the FAO and the US. National Rescarch
Council, but at least 15 other entities in as many countries, have devised
tables of recommended dietary allowances (cf. 21; 26; 51a) from which
national figures may be inferred. The general approach is to set forth
allowances for “reference” beings large enough to take into account the
substantial variations that occur between individuals, plus a “safety
factor”, and then o adjust these according to the average physical size of
the population, its age and sex structure, the temperature ol the environ-
ment in which they live, and the amount of work they do.

The results are commonly taken to be “requirements”. Manifestly they
are not, particuliarly since, in practice, it has up o now proved impos-
sible to quantifly differences in national levels of energy expenditure.
But in the absence ob anvthing better, we are obliged to fall back on
them as rough benchmarks,

The steps in the computations followed o obtain the Mauritian aver-
age daily reccommended allowances for calories and protein using the
international formulac employed by the FAO (21: 26) are given in
Appendix € and need not be detailed here, It is instructive, however,
to define the reference man and woman and to summrize the assump-
tions incorporated in the calculations:

Reference man: 25 years of age, healthy, free from discase, physically fit, and

actively engaged in 8 hours of work a day: weighs approximately 60 kilo-
grams,

*Tacitly, most formulae assume that the energy expenditure patterns found in the
Indusuwialized temperate zone ave duplicated the ‘world over, an assumption that seems
unlikely, but which, hecause of the difficulis in imcasuring energy ontput among rural
people in the tropics, has been hard to disprose, Recent engineering breakthroughs
have changed this situation, Building on the facts that ONAgEen consumption (ergo, energy
expenditure) and beart vate ave predictably corvelated “for cach individual and that
cardiac characteristics can now be cither sensed semotely thiough telemetry or accumu.
lated in tiny clectrochemical integrators, it is now relatively casy to measure energy
expenditure under frec-ranging conditions, Sce H3a.
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Reference woman: Differs from the reference man only in weight—she is
estimated to weigh about 50 kilograms,

Further assumptions are:

® Mauritius has a mean temperature of 22.5°C., which reduces needs to 93.75
percent of the standard FAO allowance for calories.

e To achieve full physical development, children in Mauritius require the
same quantity of calorics and protein that American and West European
children are believed to need.

® On the average, Mauritian infants are breast-fed for four months (61).

® The net proteir utilization (NPU) of the Mauritian rice-based diet equals 65.

A comparison of the average intake figures with the calculated allow-
ances for calories and protein in table 5 suggests that a sufficient amount
of calories and a slightly less than adequate amount of protein are
available to the average Mauritian,

Since the differences between the recommended allowance and the
apparent ingestion of calories is so small—10 calories—it is probable that
many persons consumed less than the recommended amount. Jt certainly
cannot be stated that the supply of calories is excessive. Without addi-
tional information on the disparity of availability of foodstufts to urban
and rural persons, persons of varied incomes, or other distinctive popula-
tion gioupings, it is impossible to posit any hypotheses about the distri-
bution of actual available supplies around the balance sheet mean.

Judgments on the gravity of the indicated shortfall in protein are also
subject to the constraint of the lack of information about the actual
distribution of the protein that was consumed. Since the allowance was
calculated in such a way as to allow for the needs of about 95 percent of
the population (that is, sufficient to provide the minimum allowance for
a wide range of individual variation), an average deficiency of 4.7 grams
may not constitute a serious deficiency in the diet of most Mauritians,
However, maldistribution of the amount that is available to the wealth-
ier groups may mcan that the poorer scgnents are consuming substan-

Table 5. Mauritius: food balance sheet apparent per capita daily ingestion of
calories and protein comparcd with the FAQ allowance*

. Towal Animal
Calories protein protein
grams
Allowances .....ovviiinivnninineenen, 2,148 49.0
Food balance sheet v..ovvvvvvnnenns, 2,159 44.3 1.7

*Balance sheet totals from table 2; allowances from Appendix C.
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tially less than the minimum- thought necessary to maintain health and
work potential.

The proportion of animal to total protein is rather low (only 26.4
percent of the total is from animal sources), but in the light of recent
questioning of the supcriority of animal over plant protein, it is difficult
to say much about the protein quality. The adjustinent to a low net
protein utilization, however, does make some allowance for a high pro-
portion of the protein to be derived from plant sources.

Comparison of the Balance Sheet Results with Other Countries

Food balance sheet results are frequently used as the bases for interna-
tional comparison of food supplies and nutritional conditious. Apart
from questions of whether sufficient data exist tor reliable quantification
and whether a single balance sheet average can adequately reilect a
nation’s dictary pattern, there are drawbacks to such comparisons. Fig-
ures of availability are usually compared; what may be substantial difler-
ences in wastage rates and in physiological requirements tend to be
ignored for the sake of simplification. Yet a comparison like that in
table 6 can legitimately point up broad diflerences in dietary patterns
and gross caloric availabilities, and go far toward placing Mauritius
in international perspective.

The data suggest that average calorie availability in Mauritius com-
pares favorably te that in South Asia, but is somewhat below that found
in East and West Afvica and the more developed countries. As to the
sources of these calories, Mauritians appear to consume cereals in
amounts similar to East Africans, Pakistanis, Indians, and Malagaches.
The West Afvican dependence on starchy roots and tubers is empha-
sized in the table; Mauritians, by comparison, eat only token amounts.
The high sugar consumption in Mauritius is also noteworthy: it is ex-
ceeded only in Brasil and the United States.

Protein availability seems comparable to that of the underdeveloped
world as a whole. Of the peoples listed in the table, substantially greater
amounts are available only to Americans, among whom, transitory crazes
to the contrary,” the principal nutritional problems are those of over-
nourishment and obesity.

Perhaps the best single indicator of dietary quality is the starchy staple
ratio, that portion of total calories supplied by the starchy staple foods—
the cercals and starchy fruits, roots, and tubers. Diets dominated by the
starchy staples are, because of their low cost of production and market
price, a characteristic of poorer peoples everywhere; and the starchy
staple ratio is almost always inversely correlated with the stage of eco-
nomic development.

*To the same persons who gave us Hunger in America we are indebted also for some of
the more precise inisinformation about the world food situation,
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Table 6. Comparison of

food balance sheet results: Mauritius, other tropical, low-income countrics, and the United States®

Pakistan India Madigrascar Mauritius Brazil l&;’&; ,.n’:;_ld 'g::::f
Years ..o, 1060-63 1960-63 1962 1960-61 1960-62 1959-61 1959-61 1959-61
Toutl calories .............. 2090 2020 2220 2396 2780 2390 2460 3190
Total protein (gr.) .......... 17.7 515 18.2 19.2 66.3 65.2 51.8 95.3
Calorie sowrces:

Starchy staples ........... 1519 1372 1907 1363 1428 1888 1953 763
Coreals ..o L., 1510 1346 1567 1335 1066 1592 839 661
Suuchy 100ts .. ......... 9 26 340 28 362 296 1114 99

Sugar ....iiiiiieiiiinnnn 119 188 77 396 425 103 37 501

Pulses coooiiiiiiiannae.. 52 216 16 100 292 155 160 105

Vegetables oo, 11 2 18 29 7 19 25 198

Fruits ..o, 415 27 36 11 120

Meats i 18 6 79 45 197 86 49 540

Egus i, 2 1 | 7 13

Fishoooooooiiiaia... 5 3 13 32 13

Milk oo, 156 108 13 96 93 57 15 43}

Fasandoils............. 134 93 26 283 189 81 221 654

Starchy staple
RHIO ooovniiinncnnnnnn 72.7 679 85.9 56.8 514 79.0 794 239

*FAOQ, Food Balance Sheets (1965); and USDA, World Food Budget, 1970 (For. Agr. Econ. Rept. No. 19, Oct. 1964).



By this criterion Mauritius comes off rather well. Its ratio of 57 percent
is well below those found in Africa and South Asia, and not greatly in
excess of the Brazilian figure of 51 percent,

III. The Mauritius Family Budget Inquiry

Quantitative insights into the extent to which food consumption pat-
terns in Mauritius diverge from the mean figuces yielded by the balance
sheet computation can be obtained from analysis of the Mauritius Family
Budget Inquiry. The survey was condncted in 1961/62 under the direc-
tion of Mr. Wolf Scott of the International Labor Organization (ILO)
with the cooperation of the Central Statistical Office. The primary objec-
tive of the survey was the “provision of weights for the new consumer
price indices” (58:1). Since almost 85 percent of the labor force in
Mauritius is considered to be wage carning, the official index used for
wagc-adjustment purposes is an important concern. The survey that was
conducted, however, provides a great deal of other information that can
be analyzed for various purposes. Questions on income, property owner-
ship, family size and composition, and occupation were included as well
as those on expenditure.

Sampling and Survey Procedures

Among other budgetary data, the daily food purchases of 894 house-
holds (286 urban, 608 rural) were recorded for two l-week periods during
the survey year, This began in June 1961, and ended in June 1962, The
first week of recording took place duing the “crop” season; this season
is characterized by increased employment, both in the sugar and service
industries, and, according to the survey results, by greater expenditure
levels. It is also a period of generally uneventful weather (as opposed to
the cyclonic instability of the “intercrop” season) and is thus a period of
fairly predictable production and local food crop prices, notably of fruits
and vegetables.

The intercrop season, on the other hand, is a period of slack cmploy-
ment, since daily Libor is then no longer used so intemsively on the sugar
estates. Expenditures drop and prices are subject to violent fluctuations,
as when cyclones destroyed a Luge portion of the crops in February 1962,
“The price of pommes d’amour, for example, rose from 73 cents per kilo
in December 1961 to 367 cents in April 1962 to fall again o 47 cents in
July 1962 (58:11). "The second week of recording, which took place dur-
ing this scason, contributed to a more accurate picture of average yearly
expenditure. The specific weeks for interviewing any particular house-
hold were chosen randomly,

Sample houscholds were selected according to a 2stage stratified ran-
dom sample design, The entire island was divided into zones on the
basis of previously defined legislative constituencies. These constituencies
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were adjusted to make them comparable in population, which resulted
in a total of 39 zone, (18 urban and 26 rural) with approximately 13,000
residents each.

The zones implicitly stratificd the population by location of residence
(urban and rural) and, to some extent, by cthnic group. It would have
been desirable to swratify by income group as well, but such data were
not available, although it has been possible to use post-stratification with
regard to income.

Three sampling points were chosen systematically from a listing of the
localities in cach zone. A locality was defined as a village, town, or group
of adjacent villages having a population of at least 500 persons. The
selection of only 3 clusters (localities) per sone minimized travel time and
facilitated interviewer schedules, The primary units of the survey, sample
households, were then chosen randonty from listings of all the house-
holds in the selected localities. The houschold listings were drawn up on
the basis of information in “postmen’s registers”, cadastral survey lists,
and supplementary interviewer enumerations,

Houscholds were defined for purposes of the survey as “a single person
or group ol persons sharing a common houschold purse” (58:6). The
family, as the title indicates, was thus not the basic unit of the sample,
Two groups of houscholds were excluded on the basis of income (58:5):

e Those houscholds in which the chief wage carner received more
than 1000 rupees per month were excluded for administrative rea-
sons; they “required a dillerent interviewing technique as well as a
very much larger sample”.

e Those houscholds occupying temporary shelters after they had been
made homeless by the 1960 cyclones were also not included; it was
assumed that their expenditures under such conditions were not
normal.

It was estimated that the two excluded groups represented only 6 percent
of the total population (58:6).

‘The final sample conticted between June 23, 1961 and January 15,
1962 (the first round) consisted of 1016 houscholds and included 5757
persons. Replication of this sample in the sccond round (January 15,
1962 to June 4, 1962) was carried out for reasons of cost reduction and
convenicnce of interviewing, It was estimated that the sampling errvor
would be neither reduced nor enbivged to an extent that would justify
the drawing of a new sample. Thus attempts were made to contact the
households interviewed in the first round. OF these, only 913 were suc-
cessfully reinterviewed. In the official analysis of the wwrvey, the sample
used included the houscholds that did not respond in the second round.
However, only 890 “matched” houscholds (those having comparable and
complete information in hoth rounds) are ased in our analysis, Tt seemed
reasonithle to use only those houstholds with data for both rounds he-
cause the official analysis revealed an 8 percent dillerence in expenditure
between rounds and slightly different scasonal consumption (58:10).
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Mechanics of Analysis

The findings of the survey were originally punched on cards. Because
these cards were no longer availab.e in 1966, we rerecorded the pertinent
information by hand in Mauritius from the original questionnaires and
later transferred it to cards at Cornell University for computer process-
ing. The data were subsequently written on magnetic tape for case of
handling. Although this process no doubt allowed some errors in the
form of reversed numbers, missed items, and the like to creep in, it also
provided an opportunity for an extensive visual check on the internal
consistency and quality of the data.

Our procedure was to record directly from the original hand computa-
tions of the survey schedules the weekly equivalents of items which were
recorded for a period greater than a week. These items were recorded as
“house™ expenditures (rent, vepair, etc.), “fixed” expenditures (insurance,
radio licenses, tuition, cte.), and “other” expenditures (bus fares, ciga-
rettes, clothing, ctc.) on a weekly basis, .

Food information was collected daily during the survey. It was most
often (59 percent of the time) recorded by the householder or a neighbor
in a notebook cach day and then wransferred to the survey schedule by
the interviewer on his visit. Some houscholders (14¢.) kept the record
directly on the survey forms; others (2790) relied on the daily record-
keeping visit of the interviewer. Records were kept for 8 days: 1 day's
schedule of purchases (usually the first day's) was discarded later.

We aggregated cach sample houschold's items of food purchases into
one of 96 coded classes (Appendix D). Each of these classes represents a
fairly homogencous group of foods in terms of nutrient composition.
Both quantity and value of each food item were recorded. Values simply
referred to the amount purchased; but since the quantities were in
common houschold and market units, a great many standardizing con-
versions had to be performed with the quantity data.

Fortunately, quantities of most foad items were expressed in terms of
one particular unit. But a few commodities were recorded in two or
more cntirely different measures. Poisson salé (dried, salted fish), for ex-
ample, is a major food item purchased either by the piece or the pound.
We decided to apply a standardization factor for the number of picces
per pound and convert all purchased quantities of poisson salé into
“numbers of picces” before punching, Although this meant that after
aggregating daily purchises into weekly totals a reverse conversion back
to pounds had to be carvied out, it avoided the need to punch such
numbers as 1750 of a pound, 7/25 of a pound, and so forth.

Once quantities were standardized, the sime nutrient conversion factors
(Appendix B) used in the food balance sheet computation were applied
to them.

The end vesult of the vavious standardizations and conversions are the
daily per capita figures of food weights and nutrients presented on p, 25.
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Only one rather devious method of estimating weight and nutrient
equivalents needs further explanation. Some commodities were quanti-
fied by numbers only—Dbiscuits, for instance. For an approximation of
the weight of a biscuit, an average weight per 5 cents’ worth (a common
unit) of expenditure on biscuits and gateaux was applied. Only on snacks
did we despair; a cup of tea and a piece of bread have no common
denominator.

Possible Sources of Error

A comparison of the ethnic and residential breakdown of the original
sample and the total populations reported in the 1952 and 1962 censuses
is given in table 7. The similarity is striking. To be sure, the urban
general and rural Muslim groups were slightly underrepresented in the
sample, while rural Hindus were somewhat overrepresented. In other
respects the allocation was almost perfectly proportional. For analytical
purposes, therefore, we have assumed that the sampling bias is not seri-
ously distorting.

Table 7. Mauritius: composition of the total population compared with the sample of
the Family Budget Inquiry, 1961-1962*

Family Budget Inquiry e L.
. sample houscholds Fowl population
Population
group B{; number of | By persons in 1952 1962
ouscholds houscholds censust censust
) percent
Urban 327 344 35.0 34.1
General§ ..... RN 1.0 . 12.6 15.1 14.5
Hindudll .............. 9.7 10.9 10.7 10.2
Muslim..... ceiniieies 6.9 83 6.6 7.0
Chinese ...... Ceveeans 22 2.6 2.6 23
Rural 67.3 €5.6 65.0 65.9
General§ .......... ves 15.3 13.8 14.5 153
Hindull .............. 42.8 42.5 40.8 404
Muslim........... vees 8.5 8.5 8.7 9.2
Chinese .............. 08 0.8 1.0 L1
Total......ooovnnn, 100.0 100.0 100.0 100.0

*Data source: Woll Scott, The Mauritius Family Budget Inquiry, p. 66, (Mauritius,
Cent. Stat. Off.), 1962; and Mauvitius Cent. Stat. Off., 1962 census of Mauritius and its
dependencies 1:6 (1963); 2:17-40 (1964).

tAvailable when sample was designed.

$Not available until after survey was completed.

§Includes all persons of origins not designated Hindu, Muslim, or Chinese—Creole,
Franco-Mauritian, Europcan, etc.

lltncludes other small Indian groups—Tamil, Telugu, etc.
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There are, however, other possible sources of bias and measurement
error. The interviewer may have influenced the answers given by the
householders, or he may simply have forgotten to record some items.
“Survey suggestion” may also have had an effect. The respondent, in an
attempt to picase the interviewer, may have given false information in-
tentionally or unintentionally—Dbecause of illegal sources of income,
embarrassment, and the like. The “end-period eflect”, noted in surveys
of this nature by Prais and Houthakker (56:36), may also have played
a role. Interviewees may have included exceptional, but recently made,
expenditures that did not technically belong to the survey period. Other
errors may have resulted from ignorance on the part of the questionnaire
designer, the interviewers, the respondents, or the data analysts.

The interpretation of the data also presents a number of possible
limitations. The assumption most relevant to this paper is that the
amount of food purchased is equivalent to that available for consumption
during the weeks under consideration. This is a frequent assumption in
consumption studies,? and seems not unreasonable in the case of Mauri-
tius. Since the island is small and markets casily reached, most food is
purchased daily, or at least on a once-a-week basis. Rice and cooking oil
are sometimes purchased in bulk, but it is probable that the random
selection of survey weeks mitigated the possibility of two periodic bulk
purchases by the same houschold. It is also likely that the purchases of
those who did buy large quantities of certain commodities during the
survey week were balanced by houscholds that had similar buying habits
but did not happen to make a bulk purchase during the survey week
itself and hence apparently consumed less than “normal” amounts of
these commodities.

No account of stocks was taken. Not only are such data hard to obtain
with the multipurpose survey method: it is also probable that the quanti-
ties stored by most households at any one time are not too large, given
Mauritian housing, weather, and food-purchasing conditions.

Only a small quantity of those foods that supply significant amounts of
calories or protein is not purchased. As detailed in Appendix A, few
houscholds in either rural or urban areas have kitchen gardens, Thus,
the assumption of identity between purchases and supplies available for
consumption seems a tenable one.

Any crrors in sample data ave, of course, magnified when extrapolated
to larger population groups. We have noted that the ethnic and resi-
dential composition of the sample were both representative of Mauritius
as a whole. More troublesome is the application of the subsample results
to specific subpopulations. The Muslim sample houscholds, for example,
were not drawn as a sample of the total population of Muslim house-
holds. The application of these results to this subpopulation, therefore,
is not perfectly equivalent to the application of results that would have

$See, for instance, 2.
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been obtained if the sampling design had specifically designated a Muslim
sample to be drawn from a totally Muslim population.

Where we feel the data are limited, or could be questioned, we state
explicitly in each pliase of the analysis just which factors were taken into
consideration and how they were weighted in forming a judgment,

Dietary Findings

The typical Mauritian diet is centered around rice and curry. J. H.
Gorvin, writing during the World War 1l rationing experience caused
by the disruption of trade and food shipments, stated, “There is, how-
ever, little likelihood, not to say possibility, that these changes, enforced
by circumstances, have ‘come to stay’. The bulk of the population seems
only too anxious to revert to its age-old ‘rice and curry’ habits as soon as

Table 8. Mauritius Family Budget Inquiry: average daily per capita purchases
of foodstuffs*

Food item Quuntity Calories Protein
grams grams
Cereals ......oovvvivvivnnnnininnnnas 428.2 1.453.1 325
Bread ........ccoiiviiiiiiiinin., 76.2 194.2 .3
Flour.......oovvvnviiennnnnn. hees 47.0 164.0 4.0
Ration rice .......vvvvnneen. Ceeree 248.1 890.5 17.6
Trader's rice ....ovvvvivvennvnnens . 56.9 204.4 4.0
Fish,poultry ..........cooiiiinin, 24,2 25.7 3.5
Fresh fish . T P 15.6 9.7 1.4
Poisson sale....... Cereeereraeeeees 3.9 7.0 1.1
Freshoctopus................... e 0.7 0.5 0.1
Bombli.......... N Ceenneese 09 1.7 03
Sardines ................ - - -
Tinned fish........... Cerereee ves 3.1 6.8 0.6
Poultry..oviuvinnes, oot . A
Meat .oovvvvevininnnnnnns. Ceresees 125 22,7 2.0
Beef, veal ....oovvvvnnninninnnen, . 3.7 8.1 0.6
Mutton, lamb ...... 08 1.9 0.1
Pork .....covvvnus, 0.2 1.0 -
L 1.9 2.8 0.3
Venison .................. P 0.3 0.3 0.1
Liver, kidney, ¢te. ........... . 0.6 0.8 0.1
Meat, nes. ........... veeas 5.0 8.0 0.8
Fats,o0ils .............. P 30.7 270.2 -
Alloils......... . e 299 264.1 -
Margarine .......... ceeee 0.7 53 -
Fat, ghee, shortening .............. 0.) 0.8 -
Dairy products 126.2 126.1 5.9
Freshmilk............ 116.6 79.5 4.1
Tinned milk ....... Ceerieseenrasees 1.5 49 0.1
L TTTTT S, Cesiserraseneas 2.5 17.6 -
Cheese ............ Vesansaeasanans - - -
Dried milk...... 5.6 21.1 1.7




Table 8. (continued)

Food item Quantity Calories l Protein
grams grams
Eggs ..coovvnnns Ceeeriessiaeiesene . 24 34 0.3
Legumes ........... Ceereentireannas 314 118.3 7.7
Lentils ......coovvivviennn cerenrs 15.5 53.8 3.5
Dholls...coovviiiiiiiiininiinnies 10.4 35.2 23
PeuS. . .ivriiaricieiniiesiiaeanen 6.4 22.1 1.4
Beans .....ccovvvenes trreerernuees 1.7 5.8 0.4
Other legumes ....ocovvivviiiiine, 04 1.4 0.1
Vegetables, fruits «...oovvviiienann 127.3 43.7 2.1
POtatoes . ..ooviveiiiiniaiiiiianies 2.5 20.0 0.5
Other rootst ...oovvevinanns teenees o v .
Pommes d'amour...........o cerens 91.6 5.9 03
Brédes......oovvreeeeneeniinonns . 55.7 11.2 il
10 717 17 2.7 09 -
APPIEs onviiiiiiiiiaiiiiiens o 1.2 0.6 _
Other fresh fruit 1.3 4.6 0.1
Peanuts ........... Ceerasenaens ves 0.3 1.2 0.1
SUBUT vvvvvenvennvnnans Ceeieeaeas o 68.9 261.2 0.2
White sugar.....oovvveeenees eveas 53.8 208.3 -
Raw SUBAT . ovvvnnieinurnnns NN 15.1 52,9 02
SPICES oo vttt ii e 16.0 - -
L 14.0 - -
Prepared spices...............0 ceee 0.1 - -
Freshspices......ooovviiiieiianas 1.6 - -
Alcoholic beverages (ml.) 23.3 43.3 -
Beer.....ooovvviiniiieiinnns veries 2.6 0.7 -
RUM ctviiriiieiionrannsinnsanes . 17.7 39.3 -
Wine..oovveniviiineneenes Cieeenes 3.0 33 -
Whiskey, other spirits......... veens - - -
Miscellancous . ....oovvvivnnnn, vees 62.3 50.4 -
80 '97.0 A
. 51.0 23.4 -
Tea(dry) covrrinininiinanss vee 3.1 -
Coffec (powdered) ..ovviivviiieen. 0.2 -
Cocoa, milk drinks ........oivinn . - - -9
Total.....oovvvvviivnninenes . 2,118.1 5420

*Based on unpublished data from the Mauritius Family Budget Inquiry.
tUnable to calculate amount of poultry purchased; too difficult to distinguish between

quantities recorded as 1 chicken” and those recorded as *1 pound".

$Category “other roots” should include amounts of onion, garlic, and ginger purchased.

§Snacks and meals present problems of quantification because of their diverse nature.
Can be validly considered only from expenditure point of view.
|IBiscuits commonly caten in Mauritius arc 3 types: gateaux indiens, gateaux francais,
and ordinary cookics and cream crackers. Gateaux indiens no doubt make a protein
contribution, since they usually contain a legume, cither whole or as a flour. However,
it was impossible to cstimate distribution of total “biscuit” among $ varictics, No

protein contribution has been calculated,
JTotal protein is 54.2 grams, of which 11.6 (21.4%,) are animal protein,
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the opportunity permits” (33). The wartime changes, involving the in.
creased consumption of wheat flour and maize, did disappear and Mauri-
tians have seemingly reverted to their “age-old habits”. While the range
of foods available on the island is probably larger today than it was 20
years ago, the staple foods have remained the same. Maize is no longer
an important enough food to be quantitatively considered.

“Average” diet

An idea of the relative contributions of the various food groups to the
diet is given in table 8—a rather unwieldy tabulation of average apparent
daily consumption of all members of the 890 sample households. Its more
striking features, particularly the predominance of the cereals group, are
summarized in table 9, which expresses the contributions of the food
groups to total calories and protein in percentage terms.

The quantitative data give support to the qualitative impression con-
veyed by Gorvin. A large quantity of rice is eaten with a small amount
of meat or fish and a more substantial portion of vegetables and legumes.
Fresh fish, beef, and fresh milk are quantitatively the most popular
sources of animal prorcin; lentils, of vegetable proteins other than those
obtained from the cercals. Brédes, to use the Mauritian term for all leafy
green vegetables, arc popularly consumed as a side dish—made either as
a stew with other vegetables and spices, or stcamed alone

*See 18 for a more culinary discussion.

Table 9. Mauritius Family Budget Inquiry: average food group contributions to
calorics and protein*

Food group Calories Protein
percent
Cereals ........ Cereens 61.0 60.1
Fish, poultry.......... 1.1 6.3
Meat................ 1.0 3.7
Fats, oils ............ N 11.3 -
Dairy products ........ seesessenssistaenreinas 53 10.9
EgBS «ovvviviiiraannss teeveetieersreesaserons 0.1 0.6
Legumes ..... Ceveeeee et esenreeretecenenenne 5.0 14.2
Vegetables, fruits ............ ceesrarrsarenaans 1.8 3.9
Sugar ...iiiiiininn, Ceerecerseesatrtnranares 11.0 0.4
Spices .oviviiiiiinn, Ceieraecasetetissrarinnns - -
Alcoholic beverages. .. .. Ceesaserteertesitsetons 0.3 -
Miscellancous ... ...... 2.1 -
Totwal............. 100.0 100.0+

*Based on unpublished data from the Mauritius Family Budget Inquiry,
{Figures may not add to 100.0, due to rounding. '
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Table 10. Mauritius: Family Budget Inquiry apparent per capita daily ingestion of
calories and protein compared with FAO allowances*

Calories Total protein
grams
AllOWances ....vovveevieiirivninienrnencnnanss 2,148 49.0
Family Budget Inquiry..............coo0vuens. 2,176 18.8

*Family Budget Inquiry totals from 1able 8; allowances from Appendix C.

Nutritional adequacy

When compared with the allowances recommended by the FAO for
calories and protein, the average diet indicated by the Family Budget
Inquiry scems nutritionally sufficient. II 10 percent of the figures on
apparent availability in table 8 are deducted as an allowance for table
and home storage waste, comparison of the recommended allowances and
the aciual estimated intakes suggests that the average Mauritian is con-
suming aimost exactly what he is believed to need (table 10).

IV, Balanée Sheet and Budget Survey Compared

The two techniques of food supply assessment approach the same
parameter independently and from difterent points of view. The food
balance sheet quantifies average availabilities from the supply side,
whereas the budget survey approach is from the consumption side. Be-
fore using the budget survey findings to evaluate the divergence in con-
sumption patterns around the balance sheet wmean, it is therefore
necessary to determine how closely the two mecans approximate one
another.

Average Availabilities

Such a comparison is made in table 11. In aggregate, the estimates of
calorie and protein availabilities are quite close, both approaches indi-
cating that the average Mauritian purchases foodstufls containing about
2400 calories daily. Daily protein availability of 51.2 grams per capita
is implied by the budget survey, while the balance sheet suggests a level
5 grams lower.

The budget survey points to a significantly greater consumption of
milk, pulses, and cereals than does the balance sheet. The balance sheet,
on the other hand, suggests greater consumption of sugar, vegetables,
and meats (table 12). This is not unexpected. With the exception of milk,
the commodities that play a greater role in the budget survey dietary
pattern are all typically consumed in greater quantities by lower income
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Table 11. Maurltius: comparl;on of food balancc sheet and Family Budget Inquiry
availabilities, by major food groups*

Food balance sheet Family Budget Inquiry,
Food group Protein Protein

Grams Calories gr.) Grams Calorices (gr.)
Cereals .............. 3715 1,339 29.0 428.2 1.153.1 325
Swrchy roots......... 342 27.8 0.5 28.5 20.0 0.5
Sugar, syrups ........ 105.0 396.2 0.3 68.9 261.2 0.2
Pulses....ccovveenn.. 31.3 99.5 5.9 34.7 119.5 7.8
Vegetables .. ......... i11.8 23.8 1.7 83.3 16.4 1.4
Fruits oo.ovvvueennn., 19.2 1.4 0.] 15.2 6.1 0.1
Meatst .............. 19.2 448 28 12,5 22,7 2.0
EBES cooovvvinnnnnnns 5.1 7.3 0.6 24 3.4 0.3
Fishe.oooovivnnen.n, 18.3 32.3 3.2 24.2 25,7 3.5
Milk, milk products ..| 819 96.1 5.1 123.7 108.5 59

Fatsandoils ......... 33.1 282.5 - - 332 287.8 -

Alcoholic beverages . .. e 42,2 - ‘oo 48.3 -
Miscellancous . ....... 4 . 62.3 50.4 ...§
Towl............ 2,998.8 19.2 2,418.1 54.2

*Calculated from data in tables 2 and 6.

{Poultry figures not included in the budget inquiry data.

{Figures for miscellancous items not available through the balance sheet approach.
§Not available. Sce note |} in table 8.

Table 12. Mauritius: percentage comparison of food balance sheet and Family Budget
Inquiry availabilitics, by major food group*

Food balance sheet Family Budgetr Inquiry
Food group
Calories Prowin Calories Protwin
percent
Coreals oovvvivniiiinninna . 55.8 58.9 61.0 60.0
Starchy roots o oovevnnnns . 1.2 1.0 08 09
Sugars, syrups........... . 16.5 0.6 1.0 0.1
Pulses ......oovivns. eeaes Lt 12,0 5.0 144
Vegetables .. ..ouiaai., cen 1.0 3.5 0.7 2.6
Fruiss ...o.oooials, ceeeens 0.5 0.2 0.3 0.2
Meals oovieiiiiiiiiiianne 1.9 5.1 1.0 3.7
Eggs cooovinniiins vevavans 0.3 1.2 0.1 0.6
Fishooooooooiiiiaae, cerees 1.3 6.5 1.1 6.5
Milk, milk produas ........ 1.0 - 1004 L6 10,9
Fatsandoils ......ooou0se, 1.7 - 12.1 -
Alcoholic beverages oo ouena 1.8 - 0.3 -
Miscellimeous.......... feaes AN e 2.1 ees
Totall ooovivvinienn. .. 100.0 100.0 100.0 100.0
*Calculated from table 11. {Detail may not add to totals, duce to rounding.
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groups. One might anticipate that the budget survey (which did not
include the upper income levels) would emphasize them. Conversely,
meat and sugar are typically highly income-elastic and tend to be observed
in greater quantities by a measure that reflects all income groups.

Certain disparities between the balance sheet and budget survey aver-
ages can be related legitimately to the inability of cither technique to
yield absolutely precise estimates. Unintentional omission of some home-
produced or gift items by the houscholds heing surveyed, purposeful
oniission by the respondent for reasons of legality (especially regarding
“canefield” slaughter of animals), or because of intrafamily noncom-
munication (generally aflecting snacks and alcoliolic drinks), or simply
our inability to account for the quantity of certain recorded jtems, no
matter how [requently purchased or how important in the dict (5 cents'
worth of garlic, for instance), are all cumulative “crrors” that work
toward disparities. The food economist expects them and is gratified
when, as in this study, they turn out to be negligible.

Nutritional Considerations

The following tabulation repeats the levels of calories and protein
ingestion implied by the two approaches and the recommended allow-
ances yiclded by the FAO formulae:

Calories Total protcin Animal protein
(gr.) (gr.)
Allowances ................... 2,148 49.0
Food balance sheet .............. 2,159 4.3 11.7
Family Budget Inquiry ....... 2,176 48.8 11.6

If both the formulac and the 10 percent allowance for waste and
loss between the retail level and the mouth are valid, “marginally suffi.
cient” would seem an accurate description of the average diet, a descrip-
tion not inconsistent with the qualitative and medical evidence.

Quality of Mauritian foodstuffs

The rice preferred by most Mauritians is parboiled, although in recent
years, raw, highly milled rice from Madagascar seems to have found an
increasing market (13). None of the rice imported into Mauritius is
enriched in any other way. The nutritional advantages of parboiled rice
(higher thiamin and iron content) may be partly lost on Mauritians, how-
ever. It is the custom to wash and rinse the rice thoroughly several times
before cooking: and it has been estimated that 70 to 80 percent of the
vitamin content and most of the iron is depleted by this practice (61).
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Although the vegetable group does not make a large calorie contribu-
tion to the Mauritian diet, it is an iinportant source of vitamins and
minerals. Rice and curry are traditionally supplemented by chutneys
(using onions, pommes d'amour, fresh green spices) and a dish of brédes.
The vitamins contributed by the vegetable dishes do not compensate for
those lost in washing the rice, but they are at least conserved to a great
extent by the cooking methods. The basic methods of cooking brédes are:
as a stew, which includes the cooking liquid (and vitamins in solution)
and lightly steamed, in which case cooking losses are also minimized (61).

The liberal use of spices in the diet is frequently associated with a high
intake of ascorbic acid, but the fine chopping and crushing involved in
the preparation of massala® and chutneys tends to reduce the direct nutri-
tional contribution. The possibility of the hot spices acting as an appetite
stimulant may be of importance in the support of marginal cases of
nutrition, but this has never been proven.

Nutritionists who have worked in Mauritius in the last few decades
have always encouraged consumption of fruits—presumably for their
ascorbic acid content. Mauritians do not consume as much fruit as one
would expect. Local fruits (except for bananas) are looked upon with
some disfavor, though imported fruits (oranges and apples particularly)
are highly prized. While papaya trees thrive in the Mauritian climate and
even withstand cyclones quite well, they are not extensively cultivated.

The national food laws do require the enrichment of flour and salt.
Specifications for enriched flour are noted in Appendix A. A campaign
to enrich the locally made salt with iron (in the form of iron pyro-
phosphate) was begun by Dr. Gordon Stott in 1959, According to an
inspection team that checked on this in July 1965, the enrichment had
been carricd out only sporadically for lack of strict control of both the
enriching material and the nonenriched, but competing, imports. Dried
skim milk enrichment was also part of the campaign and was successfully
carried out for a few ycars. By January 1963, however, all dried milk
supplies used to serve school children were no longer enriched.

Medical evidence

Other data that comment on the apparent average dictary in Mauritius
are the national health and mortality statistics. The rate of infant mor-
tality in particular has been suggested by the FAO to be an indicator of
protein sufficiency or deficiency. “. . . the synergism between infection and
protein malnutrition is the major factor in the high morbidity rates. . ..
Mortality among children 1-t years of age in countries where the diet
of the child during and after weaning is grossly deficient is 20 to 50
times higher than in the USA and Western Europe” (26:28). In Mauri-
tius, the infant mortality rate was 134.8 per thousand in 1941. In 1950, it

*Massala is a mixture of spices used in the preparation of curry,
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had decreased to 76.3 per’ thousand; from 1960 to 1964, it steadily de-
clined from 69.5 per thousand to 56.7 per thousand, The eradication of
malaria in the late 1940s and carly 19505 no doubt accounted for a great
amount of the early decrease. Still, the infant mortality rates of the 1960s
were at lcast 3 times greater than those of the United States.

The mortality rate among Indo-Mawritian intants is judged to be
generally higher than that of the Chinese, Creole, and European ethnic
groups (61). It is interesting to correlate this fact with the information
that the intrafamily distribution of food is different for the Indo-
Mauritians and the others. Indo-Mauritian houscholds geuerally follow
the men-children-women-and-babies order of food service, while the fam-
ilies of other ethnic origins, as a rule, cat as one group. It is difficult to
say whether this correlation is significant.

Specific causes of death among children 0 to 5 vears of age as reported
by the Registrar's Department showed “discases of early infancy” and
“digestive” discases to be the greatest causes of mortality, Data for the
entire population indicate that in 1961, 3.2 percent of the annual deaths
were caused by pregnancy, 13.9 by diseases of the digestive system, 11.0
percent by discases of carly infuncy, 10.2 percent by respiratory discases,
and 4.9 percent by infections and nutritional disease. Anemias alone
account for 9.0 percent of the deaths in the last category,

That nutritional discase, and specifically anemiz, is an important con-
cern is corroborated by the study of Gordon Stott (WEHO) and Dorothy
Miley (FAO) on the prevalence of anemia in Mauritius., Investigations in
1959 “showed clearly that anemia in the island was predominately of the
iron-deficiency type, being characterized by progression from a normocytic
hormochromic blood picture to one that is nticrocytic, hypochromic and
responds to iron” (60:788). Presence of hookworm in a large majority of
the population (school health authorities estimate that about 80 percent
of the school children have parasites) causes chrouic blood loss and in-
creases the need for dictary iron. Stott (60:789) summarizes that:

Low dietary iron and blood loss from hookworm infection appear to be the
most important factors predisposing o the development of widespread anemia
in Mauritius. The increased drequency of this condition in women and chil-
dren is largely accounted for by the extra drain on body iron stores associated
with growth, menstruation, pregnancy, and lactation,

It was this conclusion that led to the campaign to enrich foods with iron.

The qualitative and medical data, then, generally bear out the balance
sheet and budget survey averages. Calories and protein appear to be
reasonably adequate and do not make for a gencral picture of hunger and
disease. The slightly cereal-heavy diet of the budget survey (which was
weighted by thie greater vepresentation of lower-income groups) corrobo-
rates the indicared prevalence of mineral (especially iron) deficiency.
Only if rice were enrvichied with iron at the national level would this
particular deficiency be avoided.
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V. Divergences from the Average

Now that the food balance sheet and the consumption survey have been
shown to yield similar pictures of the diet of the “typical” Mauritian, the
questions remain: Is there in fact a developing nation that consists pri-
marily of “average” persons who consume these average amounts of
foodstuffs? And if there is no such nation, what meaning do the devia-
tions from the statistical norms have for policy decisions? To those con-
cerned with pinpointing the need for nutrition education, estimating the
benefits of the subsidization of staple commodities or a grain enrichinent
program, or formulating policy for a Grow-More-Food campaign, the
validity of the assumption that the “typical” diet pattern adequately
describes a nation’s population is crucial.

In this section, divergences from the averages computed in sections 11
and III are derived through further analysis of the budget survey and are
examined in an attempt to answer these questions, Three variables are
considered: location of residence, ethnic background, and level of income.

Ignored are the effects of houschold size; all calculations are on a per
capita basis. In common with most analyses of houschold budget surveys,
this is done for ease of calcu'ation. Nevertheless the implications of the
omission should be recognizcd. First of all, it tacitly assumes that con-
sumption per capita is a function only of income per capita. No account
is taken of the fact that household size and income are positively corre-
lated in many developing societies (cf. 33:115-46); and, more importantly,
it ignores those economics of scale which may accrue to larger families
when making their purchases. The person living alone, for instance, who
desires a taste of cauliflower for dinner may have no alternative but to
purchase the same quantity as the family of 3 or 4.

A second limitation of the omission is that it does not allow us to
take into account diflerences in the age and sex characteristics of the
households, differences that may influence the consumption of particular
commodities. [Households with many small children, for example, may
consume more than average quaitities of milk; those with more adult
working males, more meat. However, except in the case of certain com-
modities, the disiortions introduced are probably minimal. Houthakker
and Taylor note that while it is not strictly correct to give all persons
equal weight irrespective of age and sex...the limited evidence. . .sug-
gests that equal-weight scales do not produce too much distortion”
(36:35). Similarly, when as in this study, “the analyses are based on
averages of a number of households not grouped by age or sex, the
differential effects of variations in composition are likely to average out
between houscholds™ (56:89).

Effect of Location of Residence

Although public transportation and access to urban markets are readily
available to every villager in Mauritius, urban and rural dietary patterns
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Table 13. Mauritius Family Budget Inquiry: average daily per capita purchases of
foodstufls, urban and rural houscholds*

Rusal Urhan
Food items
Quantity I Calories I Protean | Quenntin I Calonies I Protein
gr. gr. gr. gr.
Cereals .............. 1613 1591 $3.5 3a6.5 1,178.8 26.9
Bread ............. titi. | 169.4 3.0 93.5 2145 79
Flour.............. 61.8 255 .1 17.7 Hl.8 1.7
Ration rice ........ 2789 10013 19.8 1868 670.7 13.3
Trader's rice ... .... 57.2 205.2 11 6.5 228 1.0
Fish, pouluy......... 210 26.2 3.4 2.7 25.2 3.3
Fresh fish.......... RN 9.2 1.3 7.2 10.7 1.5
Poisson sald........ 1.1 7.1 11 3.5 6.2 0.9
Fresh actopus .. ... 0.9 0.7 0.1 0.1 0.3 0.1
Bombli............ 1.1 20 0.3 0.5 1.0 0.2
Sardines ........... 0.l 0.2 - - 0.1 -
Tinned fish........ 3.0 6.7 0.6 3.1 6.4 0.6
Poulinyl..oovveen, .
Y T 8.3 15.1 1.3 20.6 7.8 3.0
Beel, veal .. ........ 2.6 54 0.1 6.0 13.5 0.9
Mutton, lamb ...... 0.7 1.8 0.1 0.9 2.1 0.l
Pork ..ooooiean.L. 0.1 0.1 - 0.5 2 0.1
Goat ...o.ovenn.... 1.9 2.1 0.3 1.7 2.4 0.2
Vemison ..o 0.3 0.3 [13] 0.2 0.3 -
Liver, Kiduey, 1. .. 0.2 0.3 - 1.3 1.7 0.2
Meat, news. ... 2.5 1.0 (1N 10.0 16.0 1.5
Fats, 0ils ............ 312 275.3 - 20.6 250.6 -
Alloils...ooooae, 30.5 24.7 - 28.6 252.7 -
Margamine ......... 0.6 N - 1.0 3.9 -
Fat, ghee,
shotening . ...... 0.1 1.2 - - - -
Dairy produas ... ... 1210 7.0 kN 136.3 (R 7.1
Freshmilk......... 113.2 77.2 1.0 1233 LN I
Tioned milk ....... l.1 38 (1N] 29 7.2 0.2
25 18.0 - 2.1 17.0 -
1.2 18.0 1.3 8.1 3.3 20
Eggs coveniiieninnn. 2.0 28 0.2 3.9 1.6 0.1
Legames o..aas, . 8.0 1301 8.5 27.5 {1 %) 6.2
Lentils ...l 17.0 8.7 44 12,7 0.1 2.9
Dholls. . 1.6 30,1 2.6 8.0 27.0 1.8
Peaso oo, 7.5 258 1.7 1.3 1.7 0.9
Beans ooooiinels, 1.1 [B!] 0.3 2.9 7.9 0.5
Ocher legumes ... 0.5 1.6 0.} 0.3 1.2 0.1
Vegetables, Brains ..., 1.1 1.4 1.9 1 #.9 17.9 2.8
Pottoes ........ .., 2.5 20.6 L5 2.7 18.7 (1%
Other toots! ... ...
Pommes dimonn . . . 26.5 A0 0.3 30.0 56 0.3
Bidddes.ooivivnnnne, 17.1 0.1 0.4 72,4 LG N
Onnges ooooeenne.. 2.1 0.7 - 37 1.2 -
Apples oo, L) (1% - 1.6 0.8 -
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Table 13. (continued)

. Rual Uthan
Food items
Quantity | Calories | Protein | Quantity I Calories I Potin
BT gr. 18 (18
Other fresh fruit. ... 9.5 3.4 0.1 1.8 t.] (18]
Peanuts ........... 0.3 1.3 0.1 0.2 0.9 -
17771 S 70.3 237.7 0.1 .2 2184 0.2
White sugar........ N7 297.1 - 11.2 171.0 -
Raw suggar.o.oove.. 1.6 0.6 0.l 224 773 0.2
SPIES s oveeiiiiin 8.8 Lo
Salt oovviiniininn, 17. .7
Prepared spices. . ... 0.3 0.7
Fresh spices........ 1.} 20
Alcohalic beverages
mb) ooooienenn 2.5 49,0 - 169 317 -
;700 3.0 0.8 - 23 0.7 -
Rum...oovvnninnss 19.9 412 - 13.3 .5 -
Wine..oooivennnns 3.6 Xi} - [N ] 1.3 -
Whiskey ..ovveetts. - - - - - -
Miscellancous........ 61.0 179 - 1159 78.9 -
Sttacks, meals§ .. ... cee - ves cee ven cee
Biscuits, guteaux ... 7.2 205 .. 9,) 32.) G
Softdrinks......... 510 2.4 - 102.0 6.8 -
Tea(dry) ...... ceen 2.6 - - . - -
Collee (powdered) .. 0.2 - - 0.1 - -
Cocoa, milk diinks. - - - - - -
Towl............ 25612 6.4 21179 0.1

*Based on unpublished data from the Mauritius Family Budget Inquiry.
1See note 1 in table 8.
$See note } in table 8.
§Sce note § in table 8.
lISee note ] in table 8.

are not precisely the same. Indeed, in several aspects, they differ quite
widely from each other and from the average diet presentad above. T'wo
fairly obvious factors may explain the existence of this differential. First,
incomes in rural arcas are on the average somewhat lower than in urban
centers. (The disparity in monthly expenditure levels between urban and
rural households is discussed later.) Second, the time needed to go to a
town to shop limits the range of urban purchases made by the rural
housclhiolder. Since towns are concentrated in the western and central
portions of the island, this has a certain effect on rural buying habits.
Most of the cold stores and meat markets are found in the urban arecas.
Where storage facilities prohibit the purchase of meat 8 or 4 days before
use (as they do in most rural houscholds), one must cither do without or
take the time to travel to the urban markets. Fresh fish availability, it
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must be noted, is not subject to this restriction; bicycle vendors commonly
supply rural villages and sugar estate housing projects alinost daily.

Average per capita daily purchases in the rural and urban areas are
presented in detail in table 13 and summarized in percentage terms in
table 14. Major points of contrast are found in both the absolute calorie
totals and in the relative importance of certain food items. Probably the
most striking difference is the substantially greater quantity of calories—
2565 as opposed to 2150—purchased by rural consumers. That this mir-
rors the more active life followed in the countryside, and not some posi-
tive income differential, is attested to by the fact that virtually the entire
discrepancy is accounted for by greater purchases of cereals, particularly
ration rice, shown in table 15 to be among the cheapest sources of
calories.

The point is reinforced by the relative contributions of bread and flour.
Urban residents purchase less than a third as much flour but about 50
percent more bread than rural householders. Bread is almost twice as
expensive per thousand calories as flour and is doubtlessly purchased
more frequently by persons with higher incomes. Ethnic differences,
however, play some part. The rural population is heavily Indo-Mauritian,
wlicreas the urban population contains a greater proportion of the other
ethnic groups (sec table 1). The chappaties and pourris of the Indo-
Mauritian diet are made at home from purchased flour, so consumption
of flour is expected to be higher in predominantly Indo-Mauritian areas.

Table 14. Mauritius Family Budget Inquiry: food group contributions to total
calorie and protein purchases, urban and rural houscholds*

Rural Uthan
Food group
Calorices Prowin Calories Protin
percent

Cereals .......ooovvvvnnnn.. 63.1 63.2 55.6 51.6
Fish, poultry............... 1.0 5.9 1.2 6.5
Meat............... 0.6 23 1.8 6.1

Fats, 0ils ............... 10.9 - 12.2 -
Dairy products ............. 4.6 9.6 6.8 1.4
EBBS vvvvvevneriinninanenns 0.1 0.4 0.2 0.8
Legumes .........c00vuvns 5.2 15.1 4.3 12.6
Vegewables, fruit............ 1.6 34 2.3 17
Sugar ....... 10.6 0.2 11.7 0.4

Spices ............ - - - -

Alcoholic beverages......... 0.1 - 0.2 -

Miscellancous........ e 1.9 - 3.7 -
Totalt .......ovutnne, 100.0 100.0 100.0 100.0

*Computed from table 18,
1Details may not add to totals, due to rounding,
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Table 15. Mauritius: average costs of major food items, 1961-1962*

. J0st per
Food item l(%())s:;gr:\s lO(c)‘O c(u )(:‘rics
Mauritian rupeest

Ration rice ...... 0.60 0.17
Trader's rice .o.vvvvvneess 0.60+ 0.17+
Bread ...... Ceveens Cesenanas 0.70 0.27
Flour....ooovvinnvnnns cresennens teesersenennn 0.48 0.14
Freshfish............. 2.79 4.50
Poisson sale’........ v eeerenenereeeaerearinae 8.50~4.00 1.97-2.25
Bombli......oovivvninininns 3.50 1.97
Pilchards (tinned) ......... Ceerereeasrreaserse 2.00+ 0.90+
Sardines (tinned) . vvviiiiiiiiiiiiiasirosrares 5.60 2.54
Beel, first-class ........ 5.25 2.33
[ 077 S Cerecesriennrtarirenss 3.00 2.44
Oil, cooking (¢cC.)vvvveeeennn crseesesreeraonne 1.85 0.2]
Fresh milk (€€.) vvvvvireerierevinstocrsoronnes 4.35-0.50 0.58-0.83
Tinned milk ........... 2.50 0.74
Lentils o.ovvieianians 1.00-1.10 0.29-0.32
Dholl ......ccvvvues 1.00-1.10 0.29-0.32
POLatoes .....coivvnnnns Ceetreshenensrenrranes 0.79 1.13
Pommes d'amour......... 1.19 6.26
Dryonions ......oovnuees treantireesiresanene 1.14 3.08
Greenbeans ........o0c0000 0.83 2,59
Eggplant ...........c00 057 | 2.85
Chouchou (chayote) ........... 0.42 .1.62
Brede Martin............... e creeeneen. 0.53 2.40
Brede Malbar ...ovvvvninninnneenns [P 0.49 2,28
Squash ..ottt iiiiiciennnn. ceenes . 0.30 1.30
WhlE SUBAT. vt evvvrertnreranrenesrronoscnns 0.46 0.12
Raw SULZAT ..t cot i iiienreronnestenesisnanans 0.32 0.09

*Data from Central Statistical Oflice. Extension Division of Department of Agriculture,
Family Budget Inquiry, and personal investigation, These prices subject to much
. fluctuation within a year.

1One Mauritian rupeec = US$S 0.21

A number of other contrasts and similarities warrant mention:

¢ Both groups consume fish in similar quantities. The slightly greater
consumption of canned fish in the urban areas and of poisson salé and
bombli® in the rural districts may be significant, but the difference
can be explained only in a qualitative way. Poisson salé (and bombli)
can be bought in very small pieces and their strong flavor spices up a
dish of pulses or vegetables considerably; pilchards or other tinned
fish, on the other hand, are more expensive per unit and cannot be
used as sparingly as poisson salé,

*Poisson salé refers to many varieties of salted, dried fish; bombli, to the bummalo or
“Bombay duck”.
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e The higher meat consumption in the urban areas is to he expected,
given the general marketing conditions. Only the urban abattoirs
slaughter daily; rural abattoirs at Flacq, Souillac, and Mahenbourg
are open only on weekends. Religious prohibitions on certain types
of meat (pork for Muslims, beef for Hindus) are not obvious here,
but, as with flour, the urban and rural patterns have been affected
through the implicit weighting by ethnic group.

® Rural Mauritians apparently eat fewer dairy products, including
fresh milk, than do urban dwellers. There may be two reasons for
this. First—although cows are kept in rural areas, milk production
per animal is low, and the opportunity cost of family consumption
of the limited supply is high. Furthermore, the cows are generally not
kept by Muslims, Chinese, or menibers of the general population, so
even these rural dwellers must pay cash for milk. Income could thus
be a primary constraint on increased consumption of fresh milk.
Second—because of limited storage facilities, rural families may find
it more convenient to use dried milk, but its costliness forces them to
restrict its use, also. Most school children during the survey period
received 200 cc. of reconstituted dried skim milk each school day.
The calorie and protein contributions of this amount are not in-
cluded in the tables.

¢ Rural dwellers seem to compensate for lower meat consumption by
eating more legumes. They also consistently purchase a greater quan-
tity of each type of pulse,

e Urban residents apparently eat more vegetables and fruits. Under-
reporting of home-produced foods used in the rural areas may ac-
count for this statistic, or it may be a reflection of the availability of
such foods in those areas. Most of the fruit and vegetable supply
comes from specialized market-gardening regions (map 2) and is sold
primarily in the daily urban markets. The low proportion of families
with kitchen gardens for houschold use is noted in Appendix A, Only
16 percent of rural families indicated cultivation of kitchen gardens;
less than 5 percent of urban dwellers did. Rural supplies may be
limited by this factor and/or the income cffect.

e The higher level of sugar consumption in rural areas may be a
reflection of its low cost per 1000 calorics.

e The ready availability of snack foods (biscuits, gateaux, and soft
drinks) in urban areas is no doubt a major reason for the greater
calorie contribution of those foods in the diets of urban residents.

In short, different patterns of consumption scem ascribable to both the
average rural and average urban dweller. The less active townsman pur-
chases significantly smaller quantities of the cheaper energy foods, the
cereals and sugar, than his rural counterpart but rather more of the more
expensive “preferred” foods. Aside from ethnic identity, the key deter-
mining factors seem to be availability, income, and energy expenditure
level.
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Map 2. Foodcrop distribution in Mauritius.

Effect of Ethnic Identity

We noted earlier that despite the ethnic heterogeneity of Mauritius,
the dictary pattern of the Indo-Mauritians, rice and curry, is the domi-
nant one and has been adopted at least partially by all other groups.
Certain religious restrictions and the preference for particular dishes by
some ethnic groups do, however, have an effect on the patterns of food

consumption.
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Several of these differences are revealed in table 16, which is set up in
index form. The average rural and urban diets were each taken o equal
100; the quantities purchased by rural consumers of different ethnic
origins are thus compared with the rural average and, similarly, the pur-
chases of urban groups with the urban average.

The rural Chinese dictary pattern cxhibits the most extremes: low
consumption of flour and dholl; no consumption of ration rice, brown
sugar, or rum; ana relatively high consumption of beef, pork, butter,
tinned milk, and egg: However, the small size of this group minimizes
its effect in the weightel averages.

Religious restrictions vn iic consumption of certain meats are clearly
indicated. Muslim substitution of beef for prohibited pork and the Hindu
preference for mutton, goat, and venison over beef are obvious in both
the rural and urban sectors. Although the general population is faced
with no such restrictions, meat choices for that group seem to favor beef,
pork, liver, and kidneys.

The relatively greater consumption of fresh nilk by both rural and
urban Hindu persons reflects the predominance of that group as the
owners of milk cows and the fact that some of them are vegetarians. The
apparent preference for tinned milk by both urban and rural Chinese
may be associated with the frequency of Chinese ownership of retail
stores.

It.is apparent that the rural average heavily reflects the Hindu dietary
pattern. Not only are Hindus numerically the dominant rural ethnic
group, they purchase food in greater quantities than the average rural
dweller. It is members of this group who do rather more than their share
of the heavy labor, and accordingly it is they who need the more calorics.
The rural general population scem to consume rather less quantitatively,
but a larger range of foodstuffs.

Hindus, on the other hand, do not dominate the average urban pat-
tern, although the index on dictary contrasts docs point up the predomi-
nantly Hindu consumption of flour, mutton, goat, and venison. Urban
Chinese do not seem to consume a diet as specialized as their rural coun-
terparts; indeed, their dietary pattern differs markedly only in the large
amount of poi." they eat.

One indication of the degree to which the two averages reflect the diets
of all ethnic groups may be had by a comparison of the mean ranges®
of the two sets of index numbers. In neither instance is the range small,
but the cemputation implies that the urban average pattern (=100) is
more “representative” of all urban ethnic groups than the rural figure is
for its groups. The very specialized food habits of the rural Chinese
account for a great deal of the variation, of course, but even when
Chinese residents are excluded and the range calculated on the basis of

*Urban mean range is computed by taking the mean of the ranges among urban, ethnic
groups for cach commodity. Rural mean range is computed similarly.
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Table 16. Mauritius Family Budget Inquiry: index of contrast in dletary patterns
of ethnic groups*

(Average rural and average urban = 100)

Runal Urhan
Food item
. General |!limlul.\hhlilnl(illim-s(- Genenal I Hindu l.\lmlim I(Zhim'w
Cereals :
Bread oovviviiiinnnnn, Y 101 101 13 u7 106 97 100
Flour..... Cerrrasanes 20 130 7 8 98 1914 102 h]
Ration rice ........... 100 102 95 0 102 10y 93 102
Trader's rice ........ . 3 17 i 1751 105 9 102 77
Fish, poulury
Fresh fish............. 132 92 89 199 97 110 u7 9
Paoisson salé E] 104 g2 173 128 §2 83 5]
Bombli.,.. {ith 107 120 Y 7 124 117 [
Fi i 93 1)) 7l 123 1Y Wi 72 119
217 9 b1 (11 S B 3 151 183
4 137 [B] 0 a8 20 k) 0
150 k) 0 5100 #5 0 b} [RIR L]
i3 116 k) 143 12 23y ) ]
80 120 0 620 (] 2% 0 0
Liver, kidoeys.........] 250. 3. 250 0 207 153 ay . b,
Meat, nes. coevaeaae ) 167 5l 217 0 117 62 185 56
Fats, oils .
Alloils...ooiieniiae. 42 1y ™) 120 H6 17 100 9
Margarine «..vivinann. 56 - 112 92 167 127 85 - 8% (i
Dairy
Fresshmilk,.ooooiannn, 32 124 9 107 H7 107 10 104
Tinmed milk ...o0aen,, 63 1t 64 72 9 ) 128 2066
Butter ....0ooiiininn, N 100 100 27 U 13 U 1] 62
Dricdmilk............] 212 (i} [ ] 47 177 67 w1
ERRS tovvivnennnnninnand] ~ 7 9 128 - 602 102 115 [N] 182
Legumes . .
Lentils oouvinivennnen, 7Y 108 42 101 106 101 Y 18
Dholls..........ov0ats 39 1Y 73 U] 7 130 113 20
Peas..oiiiiiiiinnnaens ) ]E] 93 93 H7 128 100 36
Beams o.oiviiininnna] 1Y 105 19 i 127 8 86 R}
Vegetables, {fruits .
Potatoes o ooviivinnnnn. 49 1] 100 32 §2 17 116 hli}
Pommes d'amour., ..... 85 106 95 (LY 101 08 97 100
Brides.oooveeinnenenn, 8y 105 L] 210 110 1) 86 102
Fresh fruit .. ooueen..., 89 1} i 168 ys 137 647 58
Sugar
White .ovivniiinnenn, 9] 102 108 68 97 i 11 3
Brown.....ooooveenend| 106 83 105 0 198 73 492 [E]
Alcoholic beverages
Rum . ooivvininnnniaa ) 102 121 h ] 0 132 199 10 0
Wine..oivieernnnenees] 20 100 0 100 250 0 0 0
Miscelluncous
Biscuitsecoovniniaia., Ht 9i 111 Yl 102 89 1y (1]
Soft drinks..... N [ .7} ot 127 ]| 84 9] 122 1}

*Based on unpublished data from the Mauritius Family Budget Inquiry. See text for
discussion. ‘ .

tAlmost all rural Chincse are traders,
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the three remaining groups, the urban mean range is still the smaller.
One is tempted to infer from this that urbanization tends to promote a
greater honiogeneity in eating patterns. But it may simply mirror the
greater ethnic balance found in the towns,

Effect of Income

Analysis of the effect of income on food consumpticn and dictary
composition can be done with greater rigor and is the usual basis of
studies in which national food demand characteristics are projected into
the future. Cross-sectional surveys (such as the Mauritius Family Budget
Inquiry) form the customary basis for these projections, the not unreason-
able assumption being that as a houschold’s circumsiances change over
time, the new patterns it will adopt will be similar to those of a house-
hold alrcady in those circumstances at the time of the survey.

Tacitly ignored are problems that are of minor significance in the
short run. These arise from the interdependence of consumption and
expenditure patterns, and complications such as the consumer's resistance
to change and the effect that changes in expectations have on his
decisions.

The greatest difficulty in determining the effect of income lies in getting
accurate data on inconte itself, and in this connection the Mauritian ex-
perience was typical. The budget survey found expenditure on the aver-
age to be 8 percent above reported income. The usual solution is to use
total expenditure as the explanatory variable. This total is readily avail-
able and not easily subject to gross misrepresentation. Furthermore,
“while total expenditure may depend in a complicated wiy on income
expectations and the like, the distribution of expenditure among various
commodities depends only on the level of total expenditure” (56:81).
Houthakker and Taylor (36:33) further justify the use of expenditure
data:

At least over short periods of time, consumers have more control over their

expenditure than over their receipts of income, so that total expenditure is a

better measure of the ‘true’ income of the consumer. It is an easy extension t

interpret this argument as a variant of the permanent income hypothesis mace

popular in recent years hy Modigliani and Brumberg (1954), Friedman (1957),

and their lollowers.

Daily per capita total expenditure, by definition equal to the sum of
per capita expenditures on various food and nonfood items, has thus
been used as the independent variable of analysis. For the sake of con-
venience, we frequently refer to this total expenditure figure as “income”.

Theoretical model

A conceptual model to best reflect Mauritian patterns of consumption
should include consideration of location of residence, cthnic group, and
size of houschold as well as income. Other economic and noneconomic
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determinants that would be conceptually useful (prices, levels of assets,
expectations, cducational differences, tastes, preferences) are unfortu-
nately not available. Thus, a conceptual relationship

Yy = £(X,L ES, u),

where
Y,, = observed expenditure on the i** commodity by the jtt
household at time t,

X = income,

L = location ol residence,

E = cthnic background, of the j' household at time t
S = size of household,

u = disturbance term,

can be stated as a consumption function in the form
Yy = a, = aXy = Uy,

Y,, = observed expenditure on the i** commodity by the jth
liousehold at time t, and

X, = observed total per capita expenditure by the jt»
household at time t.

A preliminazy regression analysis of the data for expenditure on rice
and bread showed that the total variability ol ungrouped data gave co-
efficients of determination (12) of 0.14 and less. Grouping of the data not
only improves the r* by removing much of the within-group variability,
but also allows for the control of the conceptually desirable and available
qualitative factors. Stratification of the population into 224 mutually
exclusive and relatively homogencous strata on the basis of income, resi-
dence, ethnic origin, and size of houschold was carried out (table 17), and

Table 17. Mauritius Family Budget Inquiry: stratification of households sampled*

Number of

Location of
residence
(2 groups)

Ethnic
background
1 groups)

Total weekly
expenditure
(ruprees)

(7 groups)

persons et
houschold
(1 groups)

Urban Genenal 0.00-19.99 1-3

Rural population 20.00-39.99 4-6
Hindu 40.00-59.99 7-9
Muslim 60.00-79.99 over 10
Chinese 80.00-99.99

100.00-119.99

over 150.00

*Stratification schema after Malcolm J. Purvis (57:234),
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the group means were used as the bases for future analysis. The r? were
in the vicinity of .40; the testing for significant differences between groups
was also facilitated.

Income distribution

Before looking more closely at the changes in dietary composition and
food expenditure related to changes in income, a consideration of the
income distribution in Mauritius is needed to place that variable in
perspective, According to the national income accounts, average per
capita income in 1962 was Rs. 1056 annually, or Rs. 20.31 on a weekly
basis (42:13). The budget survey average is, of course, biased downward
because of the exclusion of the higher income groups from the sample,
The average per capita income of the sample was, however, Rs. 1174
weekly (Rs. 610.48 annually). Table 18 shows the distribution of income
among persons in the sample in absolute and percentage terms. The
median income is lower than the mecan, indicating a slightly skewed
distribution.

Income and expenditure

Analysis of household expenditure data in simple tabular and graphic
form shows quite clearly some of the main trends of the relationship
between income and consumption. As income increases it is to be ex-
pected that the relative magnitude of food expenditures will decline; a
certzin level of sufficiency in food consumption is reached beyond which,
out of every further increase, a higher percentage is devoted to other

Table 18. Mauritius Family Budget Inquiry: personal “income” distribution*

Weekly per Urban Rural Merage

capita expenditure No. | Pa- | Noo | pe- [ Nooo | pe
(rupees) pernons ent persons cent prsons cem
000-0L99 ..o 1t th6 i 16.5 62 13.2
500-999 ................ 654 RLN.} .81 0.4 2338 1651
[1X0, 15 B RY ) 107 2L 63 6.4 070 19.3
1500-1999 ................ 225 13.3 272 8.1 197 9.9
20.00-21.99 ...l Yo 5.3 196 59 286 5.7
25.00-29.99 .......... ceeees 55 3.3 1 0.1 69 1.1
30.00-39.99 ............. 15 2.7 50 1.5 9% 1Y
Over10.00............... 100 5.9 15 0.4 15 2.3
Totalf ....oovvvneoo) LGHT 100.0 3315 100.0 5,082 100.0

- - - — - - -~ - o e e e = =t > . = . = e

Mean income ... RO 1171 10.22 .71

*Bascd on unpublished data froin the Mauritius Family Budget Inquiry.
4Mecdian falls in these groups.
$Percentages may not add to 100.0, due to rounding.
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Table 19. Mauritius Family Budget Inquiry: expenditure on food as percentage
of total expenditure*

Expenditure cliass : e
(ru;x-g:' capita weekly) Rural Urban Average
percent
000-4.99 ....covvviiiiiiiinansrsans 70.2 63.8 69.2
500999 .. ..itiiiiiiinriiiarinaens 66.2 60.5 61.6
1000-14.99 ... vviiiiinernenannns 53.5 53.8 53.6
1500-1999 . .oiiiiiniiiiniie s .. 41.2 41.5 11.3
20.00-2499 ..........0 Certeeaniiaes 548 52.8 53.8
2500-29.99 ....iviiiiiiiiiinniiaa 45.7 38.3 39.8
30.00-39.99 ........0iiiiiiiiinaanen 33.6 47.3 40.1
Over40.00....00000cieeiinnnninnns 16.4 25.7 28.4
“Income” elasticity of food
expendituret ..o .78 L.72 Vi

W

*Based on unpublished data from Mauritius Family Budget Inquiry.

{Derived below. Elasticity implies percentage change in food expenditure associated
with a 1 percent change in total expenditure,

goods and services. However, as table 19 shows, food persists as an im-
portant expenditure item throughout the income range. In the poorest
expenditure classes it is by far the paramount item, accounting for some
70 percent of all outlays; and not until the three highest classes are
reached does it account for less than 50 percent.

Table 20. Mauritius Family Budget Inquiry: percentages of total expenditure on
various foodstuffs, highest and lowest expenditure class®

Rual Crhan Average
Foodstuff
Lowest | Hlighest §-Lowest | Highest | Lowest | Highest
percent
Cereals ........oovvvvuvnnes 10 35 35 22 10 27
S 6 6 9 9 6 7
Fatsandoils .........o0000, 10 il 8 5 9 8
Dairy products ............. 8 9 10 12 8 1
Meat .....ooovvviviinnnen . 2 1 7 1 3 8
Eggs ....... | - - 2 1 I
Pulses.... 5 5 5 2 5 3
Vegetables 12 11 12 12 12 1
Fruits oooovvviiiiiiinannis 1 4 2 7 1 6
SUBAE .ooviiiiiiiiiinnn 6 3 5 3 5 3
Alcoholic beverages......... 1 4 | 8 3 6

*Based on unpublished data from the Mauritius Family Budget Inquiry. Highest ex-
penditure class = Over Rs. 130 weekly houschold expenditure, Lowest expenditure
class = Less than Rs. 20 weekly houschold expenditure,
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Figure 1, Mauritius Family Budget .lnquiry: per capita expenditure on all fuodstufls,
by expenditure class. (Based on unpublished data from the Mauritius Family Budget
Inquiry. Positioning of data reflects expenditure class midpoints, except for the
Rs. 150+ class, where Rs. 170 is cmployed.)

This relatively modest operation of the familiar Engelian relationship
is common to developing countries. Here family size tends to be posi-
tively correlated with income, and here also is appreciable scope for pur-
chasing more expensive foodstuils. Figure 1 shows per capita food outlays
in the higher expenditure classes to be roughly 3 times that in the lower,
and figures 2 and 3 point up the broad nature of the dietary changes
involved. Purchases of the cereals decline, while outlays on meat and
fish, more desirable and more expensive foodstulls, rise,

These changing relationships are observed in table 20 for other main
food groups in the highest (over Rs. 150.00 weekly) and lowest (less than
Rs. 20.00 weekly) expenditure classes. The contrasts shown there do not,
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Figure 2, Mauritius Family Budget Inquiry: per capita expenditure on cereals compared
with expenditure on all food, by expenditure class. (Based on unpublished data from
the Mauritius Family Budget Inquiry.)

of course, imply a straight line function between the two extreme classes.
In fact, the highest rural expenditure class tended to spend somewhat
lesser amounts on many commodities than did the penultimate class.
The data do, however, imply that expenditure clasticities for m~at, fish,
dairy products, fruit, and alcoholic beverages are positive and relatively
close to unity, a fact borne out by the regression analysis below.

Before turning to this analysis, it is appropriatc to note one final
avenuc of comparison that was explored. The experience in the West is
that as income increases the dietaries ol diflerent ethnic groups tend to
meld, and the greater homogeneity of urban dicts in Mauritius suggests
the tendency applies to the island as well. To test the strength of this
tendency, a simple manipulation was applied to the expenditure data.
The average spent on specific commodities by all ethnic groups in ‘each
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Figure 3. Mauritius Family Budget Inquiry: per capita expenditure on meat and fish
compared with expenditure on all food, by expenditure class. (Based on unpublished
data from the Mauritius Familyv Budget Inquity)

expenditure class was taken to equal 100; the expenditures of each cthnic
group were then indexed according to this standard and the ranges of
the index numbers within cach c¢thnic group were calculated.” A de-
crease in range would indicate movement toward the common average.
An increase would indicate the converse; that is, that with increased ex-
penditure cach ethnic group retained its unique dietary characteristics
or emphasized them. Ranges between index numbers for per capita ex-
penditure on 6 food items and commodity groups for selected expenditure
classes are shown in the following comparisons:

SRurat and urban cxpenditures were grouped together to limit the tendency toward
homogencity that might be attributed to urbanization.
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. Expenditure class

1 3 5 7
(Rs. 0—19.99) | (40—59.99) (80—99.99) | (Over 150)

Allfood ......vvvvenenn, 35 30 54 25
Allcereals .............. 4 11 74 19
Bread .....cooviiivinnns 18 21 60 85
Ration rice ............. 41 49 126 19
All dairy products ...... 54 83 82 16
All meat ............... 147 196 92 176

It can be seen that neither case is entirely proved. The range between
index numbers increased, remained the same, or fluctuated randomly
with a rising level of expenditure. Why this puzzling result should occur
is not readily apparent. It may be that we aggregated individual food-
stuffs excessively. Or the problem may lie with our inability to take into
account quality diflerentials. The line of inquiry is an intcresting one
and warrants further examination.

Statistical model

The mathematical form of the consumption function generally best
suited to the analysis of food/income relationships (in terms of statistical
fit) is the semilogarithmic function

Yu = a-+ qu + u,
where

Yy = mean per capita weekly expenditure on the it commodity
by the j* houschold, and

Xy = the logarithm of the incan per capita weekly total
expenditure by the j*™ household.

This functional form is applicable to commodities the consumption of
which increases with income at a decreasing rate but which is never en-
tirely saturated. As most commodities behave in this manner, the semilog
form is usually used in preference to the log-log and log-inverse forms.
The former is appropriate to items whose consumption vremains far below
the saturation level throughout the income range, while the latter is
appropriate only to situations of actual hunger (cf. 56; 32; 57). The
semilog form is also relatively simple computationally since only two
parameters are involved. The income elasticity cocfficient of the semilog
form is equal to

b
Y
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The results of regression analysis on the grouped data means are given
in table 21. The estimates of income elasticity are based on the pooled
strata mean expenditures. Pooled estimates are not weighted by the num.
ber of observations in each pool, but other investigators have found them

to be reliable estimates of the “true elasticity” (cf. 56; 57:248-9).

Table 21. Mauritius Family

Budget Inquiry: consumption function coefficients for

all strata pooled*

Commadin Regrossion cquations N SEDb Sy Hi"':':' :
Bread ...ooovionnn ST 4T/ I FTRTN a3 KN 137 [N}
Urbano.ooooniio oy s 029 . 178N 17 02 A12 37
Rural .......coovvue v=- 06+ 199N W] 019 117 A0l

Oidinary rice ...l v= L0533 - 03BN 02 A6k 79 - Ao
U'than........ eriene LI P T I RS L[N 10 096 89 =27

Rural ...........c000, y= .65l 210x 07 A1 A6 .In**
Siamrice ..., y =~ 6GHO + 126N N 056 01 1.1
Urhan...coovvven.n.. y =~ 805+ 153N 33 071 .83 1.30
Rural ........ N y=- JSB5+ .illx 25 085 525 1.02
All cereuls .. ... e, y = - 324+ 1.010x %4 080 72 A7
Urban...........c.e.es ve=- 017+ 780x 6l 071 460 0
Rural ............ e y= 838 + 1317 62 126 7738 Lt
Freshfish.............. . y == I+ 296x Al 029 238 92
Uthan,.......ovvee y=- 62+ 317x 32 182 296 106
Rural ................ y == 451+ U7 )] G35 24 Al
Driedfish............... y == 0011 + .058x N 013 A20 N
Urhan.......... e y = 009+ 0128 06 018 08 6
Rural ........ eres y=- .(l_l.") + 081 24 020 097 al
Allfish............. cens vE oG IR 59 038 3349 1l
Urhan....... AR IR IR 0 LA I 11 B i) 051 32 B0
Rural .o.oovvvninnn... y= - D78+ NN al 057 2350 i
Beel..ovvvrevninrneennen | vy== 2974 178x M 031 IR0 A
Uthan.......... y = - UND+ UK 2 040 263 092
Rural ......... [ N [ 2 Do} 1N A3 050 305 i
Goat oooovviiniinianee. y = - L1ON 098N 04 K25 L 1.29
Urban,........... (S S [T IR 126, 1N 10 OH LUNR 147
Rural ........... P B TN 157 B Y BN 1 017 A07 Ki)
Hindu............. y= - 03+ 200N 27 06 A 1.30
Allmeat...o.oovvvn.... y == BRO+ 61N a2 AHY L189 A6
Urthan........ y = - LI+ 738x Al il A7 A5
Rural ..ooovivvvninat, y == A379 ¢+ HhiN .30 067 A8 A2
Fassandoils ...o.oovius yo= - A e 07N 12 A0 207 8
Urhun.............. A R IR i UL 11, 1N B Rixt 250 X}
Rural .......... v |y E o 822 e 63 Nt KiTH} 276 it
Freshmilk.............. V07 ¢ 820N Nl ] A28 250 RN
Urhan..oovvivivininn, IR [ [ IR K X IN A 047 06 .42
Rural .ooooooiiiiian |y = - 428+ 276y ] 027 6d N3
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Table 21. (continued)

Commuality Regression cyuations V" SEb Syox I"Ii‘::""'
BULCT veerevnresnneeess | y== 350+ 2095 Al 017 153 1.25
Urhitt e s eeeevneeneenes | ¥y = - 371+ Z2lx A9 025 A6l 1.23
RUMa] vvvenrrenennees | v= - 332+ 20k X ] 023 12 1.29
Al dairy producis ... | y= - 818 H12x 463 040 363 87
Urban........ eeeeees v=- 0+ 69 N} 060 393 k.2
Ruraf ........... eees y = - B33+ .630x b 051 J18 R
ERRS cvovvvvvnrnnecnnnss y= = 252+ HiN 23 022 Y4 13
Crbafe e e ereeenennees | y== 156+ 003X g 037 239 1.4
RUFal vvvevenreneneees | v= = 818+ 130N 25 019 A1 1.37
PUISES oo evvnenneencneees ) y=- M6+ 0N A2 018 160 A3
Urban..vvverioveennss = 036+ 076X A6 020 131 33
RULSD vevreernenneeen f ¥y == 103+ 78X 37 027 67 AY
Veretahles «ovvvevevenn.. | vz - 661+ 605N At 036 322 72
[ P77 P v=- BHS+ T0Ux 70 051 351 a1
Rural ....oovvvevennns y== 399+ 170N .66 H1 20 A
Fruits «oovvvvivenecoanns y = - 169~ 280N ] 029 265 1.24
Urban.oovviiiniennns y=- 678 + 370X A0 048 312 1.35
Rural covvrvvviniianes y= - 2284+ 163X k3 027 A6 97
White sUginr. .oovveeveees y= o 0+ 108N 29 01 A25 17
Urban....... vz - 077 ¢ 10t .33 017 dH X
Rural ..ooiviiiiinann ve=- 020+ B8k 38 01 117 R}
Brownsugar ............ v= 050 - (0lx S 006 052 - (j2ee
LR Y] y= 087 - .0l0x 02 009 06l -.160¢
Rural ...covvivs N ¥ = 019 + 000N 01 005 034 A0
All sugar .......v0t y= 015+ 07N BT 03 18 38
Urbun..oooovinns R y= 010+ 0U6N .20 017 d12 34
Rural «.oovivvnenn veen ] ¥y = - 002+ E2BX H 019 A0 A2
Rum.......... P y= - .A88+ UBUx Nl 066 HY2 1.33
Urban........... y=- 2254+ X A4 034 225 1.00
Rural «..oooven e = - B2+ 100N 4D 381 R, () 1.67
Alcoholic beverages ... ... v o= 1070 ¢ 56N A9 U5 Bl (K3
Urban......... e vE oo 02 e 376N 28 0649 kY] 1.22
Rural ..ovvvininvinnn v=- LT+ Bl 23 182 1121 1:67
Allfood .o.ooieeoivn v = - 6210 + 5510 7t 272 2155 71
b, ooeeeven e v o= 6213+ 53708 79 320 B0 T 72
Rurgl .o vE- D 2 0TTIN 7l RE .767 1.}

*Based on unpublished data from Mauritius Family Budget Inquiry.
*#Not significant at .99 level. Al other functions hase significant cocefficients.
{Computed at point of means; pooled strata basis.

In Mauritius, a rise in income is gencrally associated with increased
purchases of trader's rice, butter, eggs. fruit, meat, fish, rum, and other
alcoholic beverages. These trends are similar to those found in many

51



other budget investigations.!® The substitution of trader’s rice for ration
rice and of fresh fish for dried fish as income increases is noteworthy and
exemplifies a common finding—substitution of preferred products for
cheaper commioditics in the same food group. The relationship between
pulses (an income elasticity of .43—indicating only a slight increase in
purchases as income increases) and meat (income elasticity = ,96) most
probably atso typifies a common pattern of substitution associated with
increased income.

VI. Limitations of the Food Balance Sheet

To illustrate more concisely the variance from the “typical” national
dietary found in the budget survey, the quantitative dict pattern of two
expenditure classes in both rural and urban locations are compared to
this national average in table 22, Expenditure classes 2 and 3 (families
having total expenditures between 20 and 60 rupees weekly) are illus-
trated because they include a large proportion of both rural and urban
sample populations. Falling within this range are 56 percent of the rural
sample, and 32 percent of the urban population.

In a sense the five dietary patterns present “typical” pictures: two
typily the average-income rural dweller; two represent a substantial seg-
ment of average-income urban residents; one depicts the average Mauri-
tian without regard to cither income distribution or location of residence.
Whether there are significant dilferences among these patterns can be
tested with various statisv*cal measures (both parametric and nonpara-
metric) as well as by simple inspection.

The food items listed account for roughly 95 percent of the calories of
the “typical: national average” dictary. Projection of the income group
figures on that basis results in estimated intakes! of 1712 and 1929
calories for the urban groups and 1971 and 2198 calories for the rural
consumers, the national average being 2173, Judged against “require-
ments” of 2148 calories computed by the FAO system, most of the
Mauritian population appears to have an income commensurate with
only a marginally adequate intuke of calorics,

The consumption of wader's rice, oil, fresh milk, egus, local fruit, and
rum is significantly lower for the “average income” houscholder than for
the “national average™ person. The rural dweller with an average income
consumes considerably less meat and fewer vegetables than does the
“national average” consumer, while the urban average-income resident
purchases both more meat and raw sugar and fewer cereals than does the
“national average” Mauritian. While urban residents seem to conswme
substantially less than an “adequate” amount of calories, we have noted
that this is doubtless a reflection of the less active nature of their exist-

'

VExcept in Ghana. Sce 53:154.
UThe totals in table 22 plus 5 pereent, minus 10 pereent.
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Table 22. Mauritius Family Budget Inquiry: daily per capita purchases of selected
foodstuffs—lower expenditure classes compared with national average*

Rural UCthan Typical:
Foodstuifs expenditure clisses expenditure clisses Iliil’i()(l;'li
9t ] 31 o 31 nerage
calories
Cereals

Bread .........0vvvinnnan 136.2 160.1 186.2 210.1 191.2

Flour...coooiveeiininnna 157.4 203.8 38.7 76.8 164.0

Ration rice ....... Ceseeas 972.2 1,056.5 803.1 861.8 890.5

Trader's rice ............. 67.1 88.7 729 81.0 2044
Fish

Freshfish................ 8.7 10.1 6.6 8.7 9.7

Dried fish.'.....ocvvvninas 7.3 109 52 8.2 8.7
Meat

Beef......... Creesieeiaas 3.6 59 5.0 15.5 84

[T T 0.7 1.8 0.1 0.7 2.3

Meat, nes. ....ovvvnnnne. 2.7 2.7 .2 13.6 89
Oil......... Cereettreananas 210 239.6 231.6 2418 26+4.1
Fresh milk........ Cereraees 53.0 55.6 15.8 124 79.5
EBRS covvvrivenenrnnnnans . 1.6 3.0 1.7 23 X
Legumes

Lentils ..oovvvvviviiinnas 55.0 574 16.0 19.8 33.8

Other pulses ............. 56.1 . 10 48.6 55.8 647
Vegetables, fruits

Potatoes . oovovvinininnas 15.3 21.1 124 17.9 20.0

Pommes d'amour......... 4.4 38 4.5 3.8 52

Local fruit............ e 1.9 3.1 23 33 4.6
Sugar

White sugar............ . 236.5 2759 172.2 193.9 208.3

Raw sugar..... ceeeas Ciee 18.8 379 103.9 1341 52,9
Miscellaneous .

Rum........ Cereireaiens 5.6 56 1.6 20 39.3
Total calories 2,078.1 23142 1.802.9 2,031.0 2.286.9
Average weckly per capita !

expenditure on food

(Rupees) .o vovvvvninnnn.. 1.37 5.34 1.28 5.57

*Based on unpublished data Irom Mauritius Family Budget Inquiry.
tHouschold cxpenditure = Rs. 20—39.99 weekly.
tHouscliold cxpenditure = Rs. 40—59.99 wecekly,
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ence. There are few overt signs of malnourishment in Mauritius, and no
allowance for energy expenditure is made in the FAO formula.

Additional statistical tests point to both significant differences and
similarities (table 23). Standard analysis of variance shows that there is
statistical similarity between column means, but a nonparametric test for
differences among columns within rows does show significant differ-
ences.!* This is the analysis of variance using ranks, a test first suggested
by Milton Friedman (30a:675~701). Thus while the total caloric contents
of the five dicts are similar, when the diets are compared row by row, or
food item by food item, significant differences do occur.

The two-way analysis of variance also shiows significant differences
between the two rural-income groups and between the two urban groups,
as well as between rural-income group 2 and the national average and

These tests were all performed at the 5%, level of significance.

Table 2). Results of paramectric and nonparamectric analyses of variance, selected
expenditure, and locational classes

Variables Test (“::lll"(;‘;l ;Ef:t Decision

1. ALL: Urban 2 Two-way analysis  F,, (19,76)=1.84 51.57 reject

Urban 3 of variance

Rural 2 (parametric) Eqy (4,76)=2.53 0.56  accept

Rural 3

Typical .
2, ALL Friedman's two- X2, =9.45 22.46 reject

way analysis
. of variance® ~

3. Rural 3; typical " Xz,, =3.85 08 accept
4. Urban 3; typical ” .50 reject
5, Urban 2; rural 2 ” ” 0.8 accept
6. Rural 3; urban 3 ” ” 18 accept
7. Rural 2; urban 3 ” i 08 accept
8. Rural 2; rural 3 ” ” 7.2 reject
9. Rural 2; typical ” ” 98 reject
10. Urban 2; typical ” ” 12.8 reject
11, Urban 2; urban 8 " ” 12.8 reject

*Under Fricdman's test, the statistic

12 p n 2
X=c—-— = Eru> =3n(p + 1)
ap(p+1) j=)\i=

has a X distribution, with p=1 degrees of freedom, if the hypothesis that the true rank
in each column is cqual is true, where :
r; = rank in the i** row and the ;** column.
n = number of rows, and
p = number of columns,
(Sec 30a,)
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between the urban-income group 2 and the national average. The upper-
income groups in both locations are not significantly different from the
national average pattern,

In short, according to this test income has a most significant effect on
food consumption in Mauritius, while locational differences have less.
Thus, the “national average” diet is not representative of the diets con-
sumed by persons with incomes less than Rs. 40 weekly. Approximately
27 percent of the persons in the sample were in these lower income cate-
gories; this implies (through extrapolation) that approximately 162,000
Mauritians consumed less than the average amounts of calories noted in
the balance sheet and budget survey results. If the average results are
taken to indicate marginal sufficiency of calories—and they are probably
the best criterion availuble—then the existence of a fairly substantial
group of persons existing at slightly less than marginal levels is suggested.

It is also apparent that of the two lower-income groups, the urban
residents. consume even fewer calories and spend less per capita on food
than do their rural neighbors. This is perhaps an expected differential:
compctition for the consumer’s rupee in the towns is no doubt keener
than in the rural village. If, in order to raise consumption levels, a policy
of income supplementation or the institution of other programs which
might result in income redistribution are made, consideration of this
differential is iniportant. Urban incomes will have to be raised to a level
slightly above rural incomes in order to achicve the same impact on
consumption. :

Policy Implications

Within thc past few years a kind of nutritionist has appeared that
justifies its activities by making quantifications of che cost to socicty of
inadequate dictaries. T'o an appreciable extent this is both a misdirected
effort and an exercise in futility, since for undernourishment to have a
cost to a society, full employment must be postulated, and with full
employment, food problems are rare.

A number of value and policy judgements may, however, be legiti-
mately attached to “the need for food "—properly measured. The failure
of a food balance shicet or consumption survey 1o reveal an “adequate”
amount of calories and protein has been widely used by FAO and others
to conjure up visions of starving masses and empty vice bowls (33h:14-19),
These assertions have commonly proved fallacious and have come to be
viewed with skepticisnt by a public inured to pronouncements to the
elfect that it is shortly to be overtaken by pollution, sheer numbers, no
gasoline, not to mention starvition. Natious lave existed for thousands of
years o what are now considered minimal diets. :

However, a reai “1ood need™ does exist and will grow as long as popu-
lation. increases.
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If we continue to use the term *food needs,’ the term must be redefined to be
economically relevant and operationally [easible. Economic relevance implics
concepts such as demand, income, and price elasticities, and programs such as
income supplementation and other assistance to weak cconomic groups. Opera-
tional feasibility places cconomic, political, and administrative limits on the
amount of income supplementation, food subsidies, and direct distribution
that are possible. ‘The complex analysis required to meet such criteria does
not lend itself to the same broad appeal as the more general objective of
helping starving people or even poorly fed people—but it is more realistic
(68:1080).

As a first step in this type of constructive analysis, data on the existing
state of lood consumption are necessary. Identification of problem areas
within the nation as well as of the entire nation’s problems are of vital
importance. Even a low-income nation (such as Mauritius) can have real
dilferences in income levels which, although the range of possible in-
comes is more limited than in high-income nations, may have substantial
eltects on food consumption. Other population groupings nay also show
distinctive and important characteristios, which must be correlated with
the prevailing dietary patterns. In studving Mauritius, we have seen that
cconomic, ethnic (in both social and religious contexts), and locational
factors may be important determinants of lood consumption piatterns,
Still other lactors to be comsidered are the physical and geographical
aspects of the nation, education levels, population growth vates, and
political eftects on wrade and food supply pattetns.

Over time, a series of food halance sheets, accurately done and corre.
lated with changing conditions in income structure, wade and price
patterns, population growth rates and age and sex structures, and other
independent variables, would perlups be a sufficient information bisis.
On a shorter-term and a more tinely basis, however, there is a crucial
need to pinpoint the divergences that may be generalized in the national
average information. The demand side ol the food supply situation can
be disaggregated through the use of such techniques as constmption sur
veys and budget inquiries. That such techniques can pinpoint “weak
economic groups” and help to define the “economic, political, and admin-
istrative limits” of a proposed operational program has heen demon-
strated in Mauritius, Food halince sheet higures are veasonably accurate
and reliable as far as they go, but if too great a reliance is placed on
them as policy guides, oversimplification to the extent of misidentifica-
tion is possible and with it a hampering of cconomic growth and
development.
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Appendix A. Construction of the Food Balance Sheet
Cereals ‘

No grains {or human consumption are produced on Mauritius at the
present time, although cereals constitute the basis of the Mauritian diet,
Some maize is grown as animal fodder; approximately 5000 metric tons
of additional unmilled cereals are imported anrually for this purpose.

While Mauritius has traditionally imported staple cereals, the local
production ol rice and wmaize wis encouraged during ind immediately
following World War 11 1o alleviate food shortages. When normal wade
resumed, however, the major sources of carbohydrate were once again
wholly imported.

Rice and wheat llour arrive in Port Louis in a milled, ready-to-use
form. Both are, to some extent, government-controlled products. A certain
quantity and quality of the milled grains are contracted for by the Office
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of the Controller of Supplies in the Ministry of Industry and Commerce,
stored in government warchouses, and sold at fixerd prices through normal
market channels. The rest of the market, more or less the prestige trade,
is supplied completely by licensed private importers.

Government, or “ration” rice is imported primarily from Burma, al
though this trade is conditional upon satistactory price negotiation.
In 1964, for example, it proved feasible 10 import 8000 tons of Thai
rice for sale at the fixed price. Ration vice is always parboiled but is
otherwisc unenviched. The extraction rate gencrally ranges between 60
and 65 percent.

About 20 percent of the total vice imported is handled exclusively by
privitte traders. Most of these imports are from Thailimd: the remainder
comes from the United States, Madagascar, India, Pakistan, and China,
While the Thai rice is always parboiled, that from other sources is not,
Extraction rates are approximately the same as lor vation rice.

In the aggregate food balance sheet presented in wable 2, a 2 percent
waste figure has been applied to the gross import figures reported by the
Department of Customs and Excise. This allowance for storage loss was
judged by the Controller of Supplies to cover the maximum experienced
during the 5-year period under consideration. A comparison of sack
weights upon entering and leaving the warchouse indicates an average
1 percent diflerence at this level, with 2 percent being the maximum. The
higher figure was applicd to allow for other losses such as: storage after
leaving the government warchouses and irregular losses from cyclone
rains that flood the warchouses, Only abount a quarter of the yearly turn-
over is in storage at anv one time, ~o long-term storage losses and nutri-
tional deterioration are minimized.

Wheat flour is imported primarily from Australia and France. All
government-controlled flotn is purchased from Australia with the follow-
ing enrichment and milling specifications:

Niacin ........... e 7.25 milligrams per pound
Thiamin ........ e 1.09 milligrams per pound
Creta ........... coveeeee L075.00 milligrams per pound

Iron .........cociiiiinnn 30.00 milligrams per pound
Protein .................. 85-10.0 pcrcent

Ash ...................... (1.5 percent maximum
Extraction rate ........... 72.0 percent

Price-controlled bread is made from imported wheat flour in about 90
commerciil bakeries. Assuming the flour to be the most costly material, a
comparison of total value of flour imports in 1964 with the total cost of
materials reported by the bakeries in that vear indicates that about 20 to
25 percent of the total quantity of flour imported is used for commercial
bread-baking purposes. Private houschold consumption includes the
preparation of unleavened breads.
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~ Other cereal products imported and recorded in the balance sheet are
the relatively minor quantitics of groats and cereals, macaroni and
vermicelli, bakery products, and other meals and flours of cereal (pri-
marily corflour). Export figures for these commodities as reported by the
Department of Customs and Excise have been adjusted (as are all subse-
quent figures) for reexports to the dependencies of Mauritivs and to
nearby islands, mainly the Seychelles and Réunion.

Starchy roots

Irish potatoes, sweet potatoes, manioc, and arouille! arc produced in
some quantity on the island. Estimates of local production are made by
the Department of Agriculture’s Extension Division on the basis of re-
ports filed by the district extension officers. Monthly estimates of the
acreage of crops planted (including sugar interline crops) are made by
the district officers while the crops are being planted. Monthly estimates
of the average vield per arpent* are alo made during the harvesting
periods. ‘These data are submitted to the Extension Division where they
are aggregated on a yearly basis and adjusted when necessary. Monthly
prices of various foodstuils and the number of seed subsidy permits
issued are used as cross-checks on the aggregated figures. Adowances for
variations of district climatic conditions are also used as adjustment fig-
ures. The annual production totals are published in the reports of the
Department of Agriculture.

Much of the Irish potato seed for commercial production is imported.
According to figures on sced potatoes obtained by the Agricultural Mar-
keting Board, approximately 630 tons were imported for sced purposes
annually during the 5-year period under consideration. Since the estab-
lishment of this board in 1963, however, locil production of potatocs
has been encouraged considerably; imports of seed potatoes in 1963 and
1964 topped 830 tons per year.

Wastage on both imported and domestic table potatoes has heen esti-
mated on the basis of experience of the Marketing Board, importers, and
local marketing intermediaries to be about 8 percent of ladings and
harvest. This estimate has been applied to gross import and production
figures.

It was impossible to separate imported sweet potatoes from the vege-
table group with which they are included in the general import data.
The amount is probably relatively small in any case. Local production
is indicated scparately.

Manioc and arouille present a problem of judgment, although the
choice of alternatives proves to have little significant effect on the totals
reflected in the food balance sheet. The balance sheet for Mauritius pub-
lished by the FAO assumes that hall of the reported local manioc
production is used for the manufacture of laundry starch. This manufac-

YArouille is a root similar to taro.
*An arpent is an archaic French mcasure of land equal to 1.048 acres.
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turing is done on a household basis and is impossible to verify or check.
Only one other relatively largescale use is made of manioc; there is a
small biscuit factory near Mahehourg which uses an estimated 50 tons of
raw roots per year. Since this is a food use, it in no way atlects the
nutritional contribution of manioc. The starch use does, but i half of the
amount is arbinarily deducted for lack of better ilormation, net food
availability is reduced from 831 tons o 649 tons, average per capita
availability from 1.219 kilograms to 0.932 kilograms, and average per
capita caloric contribution from 3.3 to 2.6. Neither fat nor pratein esti-
mates are aflected in any way, since the contribution of manjoc to these
values is ncgligible.

Included in the “flour and flakes of potatoes and vegetables” category
are such products as arrowroot flour and sago. While these are not strictly
starchy root products, the contribution to the diet is similar. They are
widely used as baby foods.

Sugar and syrups

Data from the Mauritius Chamber of Agriculture have been used for
the calculation of sugar availabilities. These data are based on the crop
years 1960-196+; Department of Customs and Excise data are recorded
on a calendar year basis. A “crop year” begins in June and ends the
following June in Mauritius. Harvest of the crop, which marks the be-
ginning of the period, generally terminates in December, while export
of that particular crop extends until the next June. Thus, the calendar
year system reflects the production of the year preceding the export
figures.

For the period represented in the food balance sheet, use of Chamber
of Agriculture figures for production and Customs figures for exports
would indicate a net export balance, or negative domestic consumption.
This false picture results from an unusual crop sequence. Sugar yield
was excellent in 1959; large exports at the beginning of 1960 were made
from stocks accumulated during the June to December harvest of 1939,
But 1960 was an exwemely poor yewr: two destructive cyclones hit the
island in Januay and February, The amount of sugar larvested in 1960
does not begin to correspond with 1he amount exported in that year.
Chamber of Agriculture statistics which actually extend until 1965 have
been used for consistency by tween production and exports.

Refined sugar is produced for local cousumption on the island in only
three sugar mills—St. Antoine, Ferney, and Benares. Some of this sugar
is exported to the dependencies, but since 1960, to 1o other countries,
According to the Customs Report, some was exported to the Seychelles,
Malaya, Nyasaland, and Singapore in that year; but since this probably
came from 1959 stocks it is not considered.,

There are a few candy and confectionery manufacturers on the island.
The 1961 Census of Industrial Production includes them with the 25
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establishments producing “biscuits and sugar confectionery”. But since
the main components of their product are local sugars, and all of it is
locally consumed, no adjustment of sugar availability figures were
required.

Pulses and nuts

Imported pulses include beans, dholls, emberics, gram, lentils, and
peas from many countries, primarily Burma, India, Australia, and Mada-
gascar. Import figures supposedly include an amount used for nonhuman
feed. However, the Extension Division estimates that few legumes are
actually used for cattle, since these products are relatively expensive
feedstuffs.

Groundnuts are a prominent interline crop in Mauritius. The amount
imported is classified as an oil seed in the Customs report; but since there
are rio oil-expressing facilities on the island, it is assumed that they are
processed for human consumption. Other edible nuts are imported in
small quantities, chicfly from Ceylon.

Coconuts available in Mauritius are of two types; ripe, mature nuts,
which are largely imported from nearby countries (Kenya, Seychelles,
Zanzibar), and unripe, green nuts, harvested locally for the use of the
coconut milk, Some ripe nuts are, of course, harvested locally but since
it is not possible to say what proportion are, a clear dichctomy has bheen
assumed. The “official™ weight of a ripe coconut, used by the Central
Statistical Office, is 0.82 Kilograms; the weight of a green coconut is here
taken to be 0.50 kilograms. Estimates of local coconut production are
available for only 4 years. Cyclones Alix and Carol, the fnmed pair of
1960, seriously damaged all tree crops. Coconuts, which are grown in
great numbers along the seacoast, fared particularly badly. We have
assumed that most of that year's crop was destroyed.

Vegetables

The tonnage estimates of local vegetable production in the food bal-
ance sheet are those of the Extension Division. They were calculated in
the same manner as was discussed with regard to potatoes. Again, the
data refer primarily to commercial production. Green maize, beans and
peas, eggplant, tomato, ginger, “crecpers” (chayote, squashes, pumpkins),
and “mixed vegetables™ (okra, onions, chillies. and many varieties of
leaves) are grown locally and sold in markets or by itinerant vendors.

Houschold gardens are not common, so the figures of commercial
production used are probably not far below the actual. Of the house-
holds participating in the Family Budget Inquiry, only 5 percent of the
urban houscholds and only 16 percent of those in rural areas stated that
they had any kitchen garden area.

A 10 percent waste figure has been applied to the Fresh vegetable items
because of their perishable nature,
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Fruit

Imported fruit is visible everywhere in Mauritius; apples and oranges
are popular, though relatively expensive, items. Most of these and other
fresh fruits are imported from South Africa and Australia. A substantial
quantity of dried fruit (raisins, currants, and others) is also imported,
Some of the dried vaisins are used for the commercial preparation of a
“country liquor” known as Mauritius fruit wine. It is impossible to esti-
mate just what proporticn of imported fruit is used for this purpose.

Local production of fruit is more difficult to quantify. Department of
Agriculture figures indude only the commercial production of bananas
and pincavples, and of these, only the pineapple estimate includes the
majority of local production. Since the binana estimate does not take
into considerauon the production of the tew banana trees which border
many houseyards, there may be a substantial quantity unaccounted for,

Some citrus fruits are grown on the iland. In the district of Pample-
mousses there are a few small, long-established orchards, but the total
output is very small. The Department of Agriculture has <lone extensive
work with orange cultivation and sells some of the experimental orchard
production, but this too is a neglizible amount. Otlier fruits grown
locally, but not included for Luck of data, are jack{ruits, papavas, guavis,
masson, mangoes, and lemons.

The annual yield of local fruit is subject to the whims of the cyclones.
So many banana plants near bearing were destroved in 1966 that the
Department of griculture figures for that yeav include only pincapple.
The threat of future devastating cvclones has reduced incentives for the
establishment of large-scale orchards.

The fruit juices included in the food balince sheet are chiefly in syrup
form—orange squash, lemon squash, and the like. Note that the amount
of juice is recorded in thousands of litres.

Meat

The quantitics of meat listed in the balance sheet have been derived in
a number of ways. Local production and the carcass weights of cattle
imported on the hoof have been caleulated from abattoir records. There
are six government abattoirs on the island; three in urban areas handle
the bulk (about BOC.) of the meat slaughtered. Each carcass is weighed
as it leaves the abattoir; all animals must legally (with a few exceptions
pointed out below) be slaughtered in the abattoirs. Tmported animals
must spend a specdified leagth of time in quarantine and pass a health
inspection before slauchter. "This accounts tor a slicht disparity between
the number veported as imported by the Department of Customs and
Excise and the number reported kitled.

Becf is raised locally ind imported hoth on the hoof and frosen. Fig
uves for local production are only those reported by the abattoir: in fact,
a number of cattle are killed outside of the abattoirs in March or April
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by official permit for a Muslim religious festival. Figures for imported
beef are a combination of frozen weights and the fresh carcass weights
of abattoir-slaughtered imported animals,

Local beef comes from ecither small producers of milk or from herds
that are raised for meat. The slaughter of local cattle is subject to
restrictions of weight and age; official weight is 85 kilograms and female
cows cannot be slaughtcred before they have 8 teeth. Herd cattle during
the food balance sheet period accounted for between 5 and 1! percent of
total local slaughtered weight.

Pork is raised locally as well as imported as frozen meat. There is at
least one company in Port Louis that manufactures sausages, presumably
using a large proportion of local pork. But the meat they use is slaugh-
tered at Ro e Bois abattoir and thus included in the fresh pork figures,

Goat production and slaughter are more difficult to quantify. Legally,
goats are slaughtered either at abattoirs or at home after a permit has
been issued by the local sanitary office. In fact, a great deal of “canefield”
slaughter takes place. Goat meat is in high demand and there is reason
te belicve that the reported figures are understated. Local production
figures have been increased by 10 percent to allow for this extra-legal
source. This percentage figure was the minimum estimate of a number
of sanitary office officials and Veterinary Departmens officials. Another
5 percent has been added to account for slaughter by permit. This figure
is an estimate based on the number of permits issued by 4 sanitary
offices—1 urban'and 3 rural. In 1964, permits to slaughter 600 goats were
issued at these four offices. Since there are some 20 sanitary offices on
the island, all of which issue such permits, it is estimated that at least
1000 animals per year are slaughtered under permit. At 9 kilograms each,
the carcass weight average in the abattoirs in 1964, the 9 tons of goat meat
killed on home premises is approximately 5 percent of the 226.2 tons of
goat otherwise available annually.

Most of the sheep slaughtered locally are imported live from Rodrigues
and Australia. The carcass weights of these animals are listed as “local
production” since abattoir records do not distinguish sheep by origin,
The amount of imporied mutton noted in the food balance sheet is
frozen or chilled.

Venison is the by-product of a Mauritian sport, la chasse. The deer
killed are sold to various cold stores and the meat distributed through
them. The figure for tonnage per year was reported by the president of
the Société des Chassewrs.

Poultry availability is subject to speculation. The 1964 Census of
Agriculture carried out hy the Veterinary Department was considered
unsuccessful in producing a true estimate of fowl numbers, Furthermore,
it has nothing to say about how many of these animals are consumed by
the houscholds that raise them. For food balance sheet purposcs, the
veterinary census figures were taken to be the minimum numbers, and
30 percent of this poultry population was estimated killed each year,
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This percentage of offtake was based on the following:

1) The livestock census lists the total number of birds as 438,777. Of these,
85 percent are chickens, 21 percent of which are males and 79 percent,
females.

2) Most males, old hens, and culls are probably consumed by the family or
sold at one time or another during the year. Other fowl are presumably
kept primarily for cating purposes, since duck and pigeon cgys are not
commonly caten. Thus, 15 percent are males and eulls, 15 percent other.

Taking 30 percent of the gross figure of 439,000, we get 132,000 fowl
eaten per year. Using an average weight per bird of 1 kilogram (which
underestimates the weight of turkeys, overestimates that of doves and
pigeons, and is reasonably accurate for ducks and chickens), the figure of
132 tons of poultry meat per year is derived. The small tonnage of
poultry meat sold through the Poultry Centre of the Vetcrinary Depart-
ment is included in the balance sheet figures.

Offals are not included in local abattoir statistics; they are included
in the "other meats” category of imports. It proved impossible to obtain
an estimate of the weight of offals that reach the basse boucherie in the
markets.

Processed meat items include bacon, salami, corned beef, corned mut-
ton, and other sausages. As mentioned above, the local preparation of
these items uses meat already included as fresh meat.

Eggs

Estimates of egg production are as subject to error as are estimates of
poultry numbers. The number of laying hens has been judged by various
informed persons to range from 200,000 to nearly a million; the number
of eggs per hen per year to range from 60 to 80. We chose to follow the
estimate prepared by AS.M. Hall in his work before the Marketing
Board was established. He estimated that in 1962 there were about
350,000 laying hens producing 70 eggs each per year. This number is
slightly larger than that wsed as the basis for poultry meat estimates, but
is probably more accurate thun the minimal figure given above. Added
to the estimated private production is the number of eggs sold {rom the
Poultry Centre in Reduit and the Poultry Unit in Curepipe.

Sample weighing in several markets indicated that 50 grams was the
minimum average weight of onec egg; the tonnage is calculated on this
basis.

Fish

All fresh fish in Mauritius are legally landed at one of 18 controlled
landing stations supervised by the Fisheries Department. In fact, there is
some illegal landing of under-sized fish, which may be more than 10
percent of the yearly catch, However, this figure is difficult to substantiate
and has thus not been applied to the production data.
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Almost half of the fresh fish reported as “imported” were from the
island of St. Brandon, a dependency, and were caught in Mauritian.
owned boats. South Africa contributed the bulk of imports from outside
the island and its dependencies.

Salted, smoked, and dried fish are mainly of three types: poisson salé
snoek from South Alrica, poisson salé blanc from the dependencies, and
bombli from India? The marked popularity for these kinds, which are
sold at relatively cheap prices, has perhaps inhibited any experiments
with drying local fish. It is also said that local fish are not so well
suited to the process. Consequently, no processed fish are produced on
Mauritius.

The local production of crustacea and molluses refers only to lobsters.
Fresh octopi are listed scparately; crabs, clams, and oysters are not in-
cluded at all, as data are unavailable, and it is expected that the quanti-
ties consumed are small. Imports of crustacea and molluscs, however,

refer chiefly to dried octopus (ourite séche) which originates in India.
Smaller quantities of crustacea (mostly shrimps) are imported from China,
Madagascar, and Pakistan. Some fresh and frozen crustacea are imported
(mainly from Hong Kong) but amount to less than 5 percent of the total.

It was possible to separate the dried octopus that is imported from the
dependencies (using Department of Agriculture data) from other crus-
tacea and molluscs. This quantity is listed as “octopi’’ with the fresh
catches of Mauritius.

Tinned fish are popular items because of their superior storage quali-
ties. Sardines are sold in most boutiquest by the piece as sandwich
fillings. Most small I “utiques also handle at least two different-sized tins
of pilchards (both i tomato and in oil sauce) as well as sardines and
salmon. Tinned fish come mainly from South Africa, Morocco, and Japan,

Milk and milk products

The quantity of fresh milk production has been a point of debate in
Mauritius for a number of years because it has occasionally been shown
that more milk is consumed than is produced, the discrepancy being ex-
plained by the fact that milk is often diluted before sale. For this reason,
our estimate of local production is based on the number of cows and on
an estimate of milk production per cow per year derived by A.S.M. Hail
and corroberated by several Veterinary Department officials. In 1964,
according to the livestock census, there were slightly more than 20,000
female cows over the age of 2 years. At an assumed 900 litres of milk per
year per cow, an estimate of 18,000 tons of milk per year was derived.

Figures reported by the Department of Customs and Excise on tinned
milk are not differentiated with regard to sweetness. Here, it has been

Poisson salé is the Mauritian term for all salted, smoked, and/or dried fish; bombli is
the local name for dried bummalo (Bombay duck).

4A "boutique” is a small retail store.
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assumed that most of such milk is both condensed and sweetened rather
than evaporated and unsweetened.

It is not possible to separate the amount of skim dried milk frem the
quantity of full-cream dried milk. Data on UNICEF milk received by the
Departments of Social Welfare and Education suggest that almost one-
quarter of the total amount of imported dried milk was skim milk. The
nutritional calculations were made on this assumption.

A negligible amount of cheese is produced in Mauritius. Some milk
foods (e.g., ice cream) are also made locally, but imported components,
included with “milk foods”, are used. Butter availability is listed with
the “fats and oils” group.

Fats and oils

There have been no oil-expressing plants in Mauritius since the middle
1950s when some oil was manufactured with copra imported from the
dependencics. Coconut oil in the 1960-1964 period was used less for
cooking than as a hair-dressing. We have not included it as a food item.

It is possible that oil cunsumption is somewhat overstated in the
balance sheet beciuse it is impossible to estimate accurately the exact
quantities of oil that were reexported to the dependencies. It is recorded
by the Department of Customs and Excise only by value; the substantial
size of this amount (slightly wore than Rs. 130,000 annually) indicates
that perhaps the total quantity available in Mauritius is less than stated.

Some margarine and butter are processed on the island, but the amount
eludes quantification because most processing is done in the home. The
Census of Industrial Production lists two large producers of dairy prod-
ucts. One is the Mauritius Dairy Company, Ltd., which deals primarily in
pasteurized milk (Purlait). It was established in 1962 and had not yet
built up a large market for its other products, including butter, by 1964, .
The other firm is primarily a manufacturer of yoghurt and cottage cheese.

Alcohol for consumption

With the establishment of the Phoenix Brewery in 1963, Mauritian
capacity for the production of alcoholic beverages increased considerably.
While rum production (based on the molasses by-product of the sugar
industry) remained just about stable over the 5-year period, the quantity
of Mauritius fruit wine delivered for home consumption dropped mark-
edly in 1963. Consequently, while capacity increased, consumption re-
mained about constant.

There may be an element of double-counting in the computation of
calories derived from fruit wine, since imported raisins and other fruit
are used in the manufacturing process. But this is not a serious over-
statement, since all of the imported dried fruit contributes only .00]
percent of total calories.
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All amounts of locally produced alcoholic beverages are taken from the
reports of the Department of Customs and Excise. The “quantities re-
leased for home consumption” annually have been used rather than total
annual gross production figures. :

Appendix B. Nutrient Conversion Factors

Arams srams :
liem Calories  prowin ot tuformation
(per 100 grams)
Cereals
Rict.ooviveiiininnnnninn, 359 7.1 1.1 FAQ, 811, p. 10.
Wheat flour.............. 319 9.8 1.3 FAO, =8, p. 10,
Groats/cereals.....oooune 385 13.0 1.5 FAQ, 818, p. 11.
Macaroni ............00e 367 1.0 1.1 FAQ, 833, p. 1.
Bakery products .......... 496 6.5 22,0 McCance, average of
824 and 828, p. 25.
Meal/flour, n.es. ......... 363 84 1.2 FAQ, 821, p. 11,
Cereal preparations, 358 9.8 1.5 McCance, average of
TLES, cvvvoersnnncocsons 824 and 828, p. 25.

Starchy roots

Potatoes ............. e 70 17 0.1 FAO, #34, p. 12,
Sweet potatoes ...... ceees 97 L 0.3 FAQ, 836, p. 12,
Manioc.......ocovvvniann 109 0.9 0.2 FAQ, 837, p. 12,
Arouille .......... Ceeries 86 1.5 0.2 FAQ, #10, p. 12
Potato flours and 310 0.2 - Plau, average of
Makes ............. cees #32 and #dl.
Sugars
Rawsugar..........co.c0s 351 1.0 - FAO, #15, p. 13.
Refined sugar ............ " 347 - - FAQ, #1l, p. 13,
Candy....ovnnvens Ceraees 350 - - Average of #170 in

McCance, p. 93, and
#608, Hdbk. 8, p. 21.

Pulses and nuts

Pulses............ cevsees 340 220 18 FAQ, average of #63,
p. b

Groundnuts (in shell)..... 388 18.2 30.7 FAQ, #32, p. 13,

Edible nuts ............. . 262 7.0 25.0 FAO, #68, p. 15,

Ripe coconuts. ... ... 161 1.9 15.6 FAQ, 864, p. 13,

Young cocontns c..vvens 61 11 5.0 FAQ, #65, p. 15.
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Appendix B table continued

Grams Grams
Item Calories protein fat Source
(per 100 grams)
Vegetables
Tomatoes. ......oovvvnen, 19 1.1 03 FAQ, 872, p. 15,
Green & lealy vegs. ....... 20 1.9 0.2 FAQ, average of a0t
and #106h, p. 17.
Fresh and frozen.......... 22 1.4 0.2 FAQ, 8116, p. 14,
Tinned.................. 60 3.0 0.3 Hdbk. 8, average of
#1523, p. 14, 82295,
and #2296, p. 62,
Fruits
Citrus fruits.............. 32 0.6 0.1 FAQ, 8123, p. I8
Apples .................. 49 0.3 0.3 FAQ, 8125, p. I8
Other fresh fruit.......... 41 0.5 0.7 FAQ, #162, p. 20,
Dried fruit...........00. 267 238 0.6 FAQ, 8164, p. 20.
Preserved fruit ........... 65 0.1 - MdcCance, 8351, p. 7.
Prepared fruit............ 261 0.3 - McCGance, average of
2183 amd =189, p. Y4,
Juice.......... Cesrans cee 135 0.3 - McCance, 8318, p. 97.
Meats
Beel ....oovvvviiiinnnnnn, 225 117 18.0 FAQ, 8171 p. 21,
Pork .......... Ceeraaes . 396 10.4 39.0 FAQ, 8190, p. 22,
[ T 124 1.0 7.0 FAQ, si98, p. 22,
Mutton.................. 24 1L9 211 FAQ, 8191, p. 22,
Venison ................. 101 18.0 3.0 FAQ, 8202, . 22,
Poultry................ .. 129 12.0 8.6 FAQ, 8207, p. 23,
Othermeat .............. 130 18.0 3.5 Plat, average of
#205-207, pp. 21-25.
Dried meat............... 509 60.0 28.0 FAQ, 8213, p. 23.
Tinned meat ......... . 231 22.3 15.0 McCanee, 8121, p. 35,
Eggs
Eggs .......... Ceereniaas R 1.0 10.1 FAQ, #8215, p. 23,
Fish
Fresh fish........ e 62 8.8 27 FAQ, 8227, . 21
Salted, smoked, etc. ....... 178 27.0 7.0 FAQ, 8243, p. 21
Crustacea, molluses. ..., 25 i 0.5 Fad), 8230, p. 24
Tinned fish ........... Ve 290 20.0 15.0 McCance, average of
8256, p. 61, and 8267,
268 on p. 63,
Octopus (fresh only) ..., 73 15.3 - Hdbk. 8, =1 100,

p. N

72



Appendix B table continued

Grams Grams
Item Calories protein e Source
(per 100 grams)
Milk
Cows', fresh...........00, 60 3.3 3.0 FAO, #251, p. 25.
Condensed, sweetened . . .. 336 8.2 10.0 FAQ, 8263, p. 26.
Dried, full cream ......... 506 26.0 30.0 FAQ, #266, p. 26,
Dried, skinmed .......... 360 36.0 1.0 FAQ, 8267, p. 26.
Cheese .....ovvvvniinnnss 299 18.0 210 FAO, 8271, p. 26.
Milkfood................ 384 13.2 6.3 McCance, 2519, p. 97.
Fats and oils
Oil (all kinds)............ 884 - 104.0 FAQ, 8277, p. 27,
Margorine ............... 720 0.6 81.0 FAQ, 8279, p. 27.
Ghee......ovvvete cees 879 - 100.0 FAQ, 8282, p. 27.
Butter ......c.ooiinils, . 716 0.6 81.0 FAQO, 8281, p. 27.
Alcoholic beverages
Beer......oovvviiiininnes 28 - - McCance, #526, p. 99,
Wine......covovvienns e 110 - - McCance, #336-512
averaged, p. 99,
Cider..........oovvvenen . 10 - - McCance, average of
#5333 and #5314, p. 99.
Spirits (70% proof) ........ 222 - - McCance, 2547, p. 99.
Sources:

FAO, Food composition tables—minerals and mlanuns-—-for international use. Nutri.

tional Studies No. 11, 1954.

R. A. McCance and E. M. Widdowson, The composition of foods (London, 1960),
B. 8. Platt, Tables of representative values commtonly wused in tropical countries (Lon-

don, 1962).

?%K Watt and A, L. Merriil, Composition of foods (USDA, Agricuitural Handbook 8,
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Appendix C. Calculation of Recommended Nutrient Allowances

Recommended Calorie Allowances for Mauritius Based on the FAO Formula. 1962%

(Reference weights: male, 60 kg.: female, 50 kg.; environmental temperature, 22.5°C)

Mauritius Reference Adjusted ‘\d“::::"“" l\lll'l:;"':l::l n'corL(l)nucl':ldcd
g;\(ﬁ:;) population allowane tor age temperatn e peisons daily allowance
Male Femuale Male l Femule Male I Femule Male I Female Male Female Male Female
percent calories calories calories 1000 calories
0-1 3.1 1,120 23,159 26,271
-3 Q.70 L300 66,112 #3916
1-6 9.72 1.700 66,266 112,652
7-9 8.93 2100 60,866 127,819
10-12 8.76 2,500 59,729 119,323
13-15 3.40 342 3,100 2,600 23,202 24,573 71.926 60,770
16-19 3.51 351 3.396 2,232 3,184 2,093 23,932 238487 76.199 19.995
20-29 6.69 6.73 3,019 2,146 3,019 2,146 2,830 2,012 15,584 15.897 129,011 92,315
30-39 6.11 5.79 3,019 2,146 2,928 2,08} 2,745 1,951 11,633 39115 111,283 76,957
40-49 1.65 1.16 3,019 2,146 2,837 2,017 2,660 1,891 31,665 28385 81,229 53,676
50-59 3.13 291 3.019 2,146 2,611 1,856 2,448 1,740 21,336 19.817 52,241 31,182
60-69 1.64 1.95 3.019 2,146 2,385 1,695 2,236 1.58Y 11,119 13,286 21929 21,H1
70+ 0.63 1.22 3.019 2,146 2,083 1,481 1,953 1.388 1,292 8,300 8,382 11,520
681,619 1.161,063
2,118 calories per capita
per day

*Data from FAO, Calorie requirements (Nutr. Studies No. 15, 1965), pp. 35-46; Mauritius, Cent. Stat. Off., 1962 census of Mauritius

and its dependencies, vol. 1 (1963), pp. 8-10; and Mauritius, Mcteor. Dept., Annual report 1962 (1968), p. 10.
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Recommended Protein Allowances for Mauritius Based on the FAO Formula, 1962*
(Reference weights: male, 60 kg.; female, 50 kg,

\Werae Aowance Rederence Total "
. . N per ko allowance recommend:
Populaion ‘I".-"fl‘“ body weight percaput laily relereue
e ey dny gt clay allowarke
Infants, 0-1 yeans kg. gr. gr. kg.
notbrewstfed ...l 15,638 9 L0 15.30 239
Children, 1-3 years
notbreast fed .. ... ..., 66,112 12 1.t6 1252 811
Children, 16 ...l i 2t I 097 17.16 L157
B 60,4t 2 0.y2 20N8 1512
10-32 ...l M1 35 086 10.10 1.798
Adolewents
male, 1305 ............oo... 202 19 (1% 1] 11.16 955
16-19 ..ol 23,942 60 077 16.20 1.106
female. 13-15 ............... 24373 - 16 (1R 1} 38.61 908
16-19 ..ol 23,807 50 0.77 34.50 920
Adults
male ... 155,413 60 0.7 12.60 6,631
female. ... oLl 155,130 30 0.71 33.50 5.507
Allowance bor pregnancy
(25805 women) ............. 12.903 $H.00 ”
Alowance for Lu tation
(TR20 women) .............. 7.821 15.00 nz
Towabo oo 631,619 217630

(**Eqqualy 32 g aclerence protein peson dan; equivalent, at NPU of 65, of 19 . prowing,

®Data from Mauritius, Cent. Stat. Off., 1962
FAO, Protein requirements (Nutr.

census of Mauritius and its dependencies,
Mcet. Rept. Scries No. 87, 1965), p. 51.

vol. I (1963), pp. 8-10; and



Appendix D. Food Codes—Mauritius Family Budget Inquiry

10, Bread, Flour, Cercals

100
101
102
103
104
105
106
107
108
109

11. Meat
110
1
112
113
114
115
116
117
118
119

12. Fish,
120
121
122
123
124
125
126

pain moule, pain maison
farine

maize flour, oatmeal

riz ordinaire

riz Siam

macaroni, vermicelli
other cercals

biscuit, gatcaux
packaged baby cercals
other

beef

veal

mutton

lamb

pork

cabri, bouc, goat
cerf

foie, kidney, etc.
offal, tripes, os
meat, unspecified

Poultry

poisson frais

poisson salé

tinned fish (saumon, sardines)
crustacea

ourite fraiche

poultry, fresh or frozen

other poultry

18. Oils and Fats (except butter)

130
181
182
133
134
135

huile olive, huile salade
huile ordinaire, huile cuisine
margarine

ghee, mantegue

cooking fats

huile; unspecified

14, Dairy Products

140
141
142
143
144
145
146
147
148

lait frais

lait condense

lait en poudre

milk, sweetened

beurre

fromage (hard, in slices)
fromage (soft)

fromage, unspecified
oeufs

76

15, Pulscs, Dricd Vegetables

150
151
152
158
154
155
156
157

lentilles

dholl embrevade

dholl gram, dholl petit pois
mais, concassce

petit pois, gros pois
haricots

emberiques

other

16. Vegetables

160
161
162
163
164
165
169

17. Fruit
170
171
172
173
174
175

pommes de terre

leafy, green and yellow
root vegetables

pommes d'amour

other vegetables (fresh)
other preserved vegetables
vegetables, unspecified

citrus fruits

other fresh and frozen fruit
tinned fruit

dried fruit (raisins, etc.)
pistaches

other nuts

18. Sugar and Confectionery

180
181
182
183
184

stiere blanc

honey, molasses

jam, marmalade, confitures
chocolat

sweets

19. Other Foods

190
191
192
193
194
195
196

199

soups, packaged or tinned
sauces, vinaigres

sel

poivre

moutarde

prepared spices

fresh spices—girofle, thym,
cotomili, etc.

other condiments

20. Alcohiolic Drinks

200
201
202
208
204

209

beer, ale, porter

vin

cider

rhum

other spirits—whiskey, cau de
vie, etc.

spirits, unspecified



21, Mcals and Rafraichissements 23. Nonalcoholic Drinks

210
211
212
218
221
222
271
280

repas 230 thé (en paquet)

tiffins, gajacs 231  café (en poudre)

thé (served in glasses) 232 cocoa, drinking chocolate
pain et beurre 233 milk drinks, Ovaltine, etc.
bombli 234  soft drinks

sardines

pommes

sucre roux

Appendix E. Persons Contacted in Mauritius

While many persons in Mauritius and the island itself combined to
make our research both pleasant and interesting, the following persons
were especially informative on the subjects of food and economics.

Departinent of Agriculture

Mr. M.D. ffrench-Mullin, Director

Mr. Antoine Darne, Deputy Director

Mr. B.D.N, Roy, Acting Deputy Director

Mr. K. Lutchmeenaraidoo, Senior Agricultural Officer
Dr. Sydney Moutia, Senior Agricultural Officer

Mr. Mohamud Sooltangos, Agricultural Officer

Mr. H. Fougeres, Fisheries Advisor

Mr. Claude Delaitre, Acting Senior Veterinary Officer
Mr. L.R. Pascal, Senior Stock Inspector

Central Statistical Office

Mr. L.E. Honore, Director
Mr. Rassou, Assistant Statistician
Mr. H. Ithier, Machine Room Supervisor

Department of Healtl

Dr. B. Teelock, Principal Medical Officer
Dr. H. Ghoorah, Medical Officer

Marketing Board

Mr. M. Milliken

Others

Mr. G.W. Adolphe, Supplies Control Officer

Mr. Aboo Bakar, Export/Import Merchant

Mr. Philippe Chevreau, United Dairies, Ltd.

Mr. J. Domen, Government Planning Unit

Mr. A. d'Emmnerez

Mr. J.E. Felix, Government Printer

Mr. Jean Francois, Librarian, Mauritius Institute
Mr. K. Hazareesingh, Secretary to the Premijer
Mr. J.H. Julien

Miss Vandermere, FAO Nutrition Advisor
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