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PHN Technical Note 85-5

URBAN-RURAL FOOD AND NUTRITION CONSUMPTION
PATTERNS IN INDONESIA

A B S T R A C T

A critical element in the welfare of urban dwellers, newcomers
from rural areas in particular, is their diet; this is of particular
concern in a rapidly growing urban population. The objective of this paper
is to examine general patterns of urban-rural food and nutrition
consumption in Indonesia, focusing on two related questions. First, what
would the average rural family face in town in terms of diet, given
differences in food prices? Second, is the urban or rural family more at
risk of malnutrition when incomes and prices in the two areas change?

The data used are from the 1978 National Socioeconomic Survey
(SUSENAS) pertaining to some 6,000 households in Indonesia. Levels of food
expenditures, as well as food and nutrition consumption in urban and rural
areas, are compared in an attempt to establish dietary and nutritional
patterns associated with urbanization in Indonesia.

It is found that, in spite of the relative affluence of the urban
population, it does not fare better than the rural population in terms of
diet. Urban diets are more expensive; relative prices also bias
consumption away from grains which are rich in carbohydrates towards other
foods which are rich in protein and fat. Price differentials between the
areas appear to outweigh the income differentials as far as food
consumption is concerned.

The urban population is, on the average, better-off in terms of
the consumption of protein and vitamin C and worse-off in terms of calories
and other micronutrients. Because of a more severe distributional problem
in urban areas, the urban population may be more at risk of malnutrition
than the rural population, especially if incomes or prices change
adversely. This situation may represent one of the more basic problems
associated with urbanization in Indonesia.

* ** ** * *** * ** * *

Prepared by: Dov Chernichovsky, Population, Health and Nutrition Department
and
Oey Astra Meesook
Economics and Research Staff

Population, Health and Nutrition Department
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Urban-Rural Food and Nutrition Consumption
Patterns in Indonesia

Dov Chernichovsky
Oey Astra Meesook

I. INTRODUCTION

As is the case for many other developing economies, urbanization

is one of the basic characteristics of Indonesia's modernization and

changing socioeconomic scene. Indonesia's urban population grew 4.5%

annually between 1970 and 1980, compared with a 2.3% growth rate for the

total population during the same period. Twenty-two percent (22%) of

Indonesia's population was considered to reside in urban areas in 1982

(World Bank, 1984).

A critical element in the welfare of urban dwellers, newcomers

from rural areas in particular, is their diet; this is of particular

concern in a rapidly growing urban population for a number of reasons.

First, food prices are likely to be higher in urban than in rural areas

where most foods are produced. Hence, for identical levels of income,

urban dwellers may be worse-off than rural residents. Second, the relative

prices of different foods are likely to differ between the two areas. This

may upset customary diets which have been established over generations.

Third, for any given level of income, city life offers more options which

compete with food consumption for household income, and hence may be

detrimental to the diet. Fourth, there is nothing in the urban environment

that can support one's diet, whereas food gathering is common in rural

areas where people are close to food sources.
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The objective of this paper is to examine general patterns of

urban-rural food and diet consumption in Indonesia with the above

hypotheses in mind. It would be preferable to have panel data showing

changes in the diets of families when they migrate from rural to urban

areas. Unfortunately, we do not have such data. Instead, we infer likely

situations by observing differences in diets in urban and rural areas. The

paper focuses on two related questions. First, what would the average

rural family face in town in terms of their diet, given differences in food

prices? Second, is the urban or rural family more at risk of malnutrition

when incomes and prices in the two areas change?

The data used are from the 1978 National Socioeconomic Survey

(SUSENAS) which has already been used in a similar analysis focusing on

poverty (Chernichovsky and Meesook, 1984).

I. DISTRIBUTION OF PQ-VERTY IN URBAN AND RURAL AREAS

Food consumption and, in particular, its composition are related to

income, relative prices and other household characteristics. We look

therefore at the urban-rural incidence of poverty in Indonesia as a basic

predictor of food consumption and diet patterns in Indonesia.

We do not attempt to define objectively a poverty line for

Indonesia since we feel that such a line, however carefully defined,

necessarily incorporates many arbitrary assumptions. For purposes of

comparing different groups of the population, we classify households into

three groups according to their levels of per capita consumption
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expenditures. The "poor" will refer to the two lowest quintiles (or 40%)

of the distribution of the population ranked by their household's level of

per capita consumption expenditure; "the better-off" will refer to the next

two quintiles; and "the rich" will refer to the top quintile (or 20%). A

household or an individual is said to be in poverty if it or he belongs to

the "poor" group.

Table I.1 gives the incidence of poverty, the proportion of house-

holds classified as poor, for urban and rural areas of Indonesia. By this

definition, the overall urban incidence of poverty is 14% compared with 42%

for rural households.

Table I.1: Incidence of Poverty, and the Distribution of Households
and of the Population By Household Per Capita Consumption
Level, By Area of Residence, Indonesia, 1978

(%)

Urban &
Urban Rural Rural

Incidence of Poverty 14.1 41.7 37.1

Share of Households

Poor 6.3 93.7 100.0
Better-Off 15.3 84.7 100.0
Rich 36.6 63.4 100.0
All 16.6 83.4 100.0

Share of People

Poor 7.3 92.7 100.0
Better-Off 18.1 81.9 100.0
Rich 42.1 57.9 100.0
All 18.6 81.4 100.0

Source: Data tapes of SUSENAS 1978 (May round), Biro Pusat
Statistik, Jakarta.
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Rural households constituted 83% of all households in Indonesia at

the time of the survey. Combined with the higher incidence of poverty

among them compared with urban households, this means that nearly all, 94%,

of poor households are found in rural areas according to the definition of

poverty used here.

II. FOOD CONSUMPTION PATTERNS AND FOOD PRICES

Not surprisingly, rural households spend on average a higher

share of their total reported monthly expenditures on food consumption

compared with their urban counterparts, about 70% compared with 60% (Table

11.1), and a smaller proportion on goods and services, housing, schooling

and health. These differences reflect both the income differentials

between the two locations and differences in opportunities.

Within the food basket, a higher share is spent on rice, corn and

cassava in the rural areas, while urban residents spend higher proportions

on meat and poultry, eggs, dairy products, vegetables, legumes and

"other items", which include oils, and many other ready-made foods (see

Table II.2). 2/

A general comparison of urban and rural diets shows that they are

not that different in terms of average quantities (Table 11.2). In fact,

the quantities of food reported as being consumed in the rural areas are

I/ The choice of a different definition would give quantitatively

different figures, but the results would be qualitatively no different

from those reported in this paper.

2/ See the Annex for the definition of food groups.
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higher than in the urban areas; 996 grams of food per capita per day

(excluding eggs) compared with 925 grams.

I

Some qualitative differences emerge, however. The rural diet is

richer in staples, notably in corn and cassava, which make up the bulk of

the difference between the areas. These are relatively rich in calories

and carbohydrates. The urban diet contains more meat and poultry, dairy

products and legumes which are relatively rich in proteins and fats. It is

important to note that much of this differential is created by the numbers

of households reporting some consumption of certain foods (second panel,

Table 1I.2). On the whole, the urban population has a more varied diet.

Table II.1: Proportion of Monthly Expenditures Allocated to Major
Consumption Categories, by Location, Indonesia, 1978

(%)

Location
Consumption
Category Urban Rural

Food 57.30 68.20
Alcohol & Tobacco 5.14 4.73
Housing & Fuel 16.72 11.08
Clothing & Footwear 4.77 5.02
Goods & Services 8.17 3.36
Schooling 2.31 0.82
Health 1.52 0.97
Durable Goods 1.74 1.83
Taxes & Insurance 1.09 1.19
Parties & Ceremonies 1.24 2.79

Source: SUSENAS 1978 data tapes, Biro Pusat
Statistik, Jakarta.
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Table II.2: Proportion of Food Budget Allocated to Food Groups, Proportion
of Population Reporting Consumption, and Per Capita Consumption
By Area of Residence, Indonesia, 1978

Proportion of Food Proportion of

Budget Allocated to Households Reporting Per Capita

Food Group Consumption of Food Daily Consumption

Food Group (%) (x) (in grams)

URBAN RURAL URBAN RURAL URBAN RURAL

Rice 27.89 35.11 99.59 93.32 322.85 321.49

Corn 0.40 4.31 9.63 26.43 8.83 59.36

Wheat 0.25 0.68 12.44 7.47 4.04 5.86

Cassava 0.50 2.16 33.18 47.17 26.01 89.72

Potatoes 0.53 0.78 32.50 22.18 14.95 27.81

Fish 6.90 6.50 83.52 81.45 41.34 34.37

Meat/Poultry 3.91 2.19 42.74 17.55 11.67 6.11

Eggs 2.03 0.87 54.99 26.29 0.11(units) 0.05(units)

Dairy Products 2.03 0.45 38.25 9.13 28.00 .62

Vegetables 7.20 7.32 97.21 97.49 132.59 146.33

Legumes 3.85 3.02 81.48 62.46 51.82 28.79

Fruits 3.39 2.36 68.41 51.58 66.49 52.20

Other Items 41.12 34.25 99.24 99.70 235.50 222.73

Total 100.00 100.00 924.92* 996.34*

* Excluding eggs.

Source: SUSENAS 1978 data tapes, 3iro Pusat Statistik, Jakarta.
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Food consumption patterns reflect, among other things, the

effects of relative prices in the two areas. For the time being, we shall

ignore income differentials and their potential effect, and focus on

differences in relative prices which affect the well-being of households

with identical incomes in the two areas. The effect of income is derived

from the price effects which are postulated to create some of the observed

differentials in consumption patterns.

The data in Table II.3 show that the rural average per capita

daily food basket costs about 60% [- (262.28/164.14 - 1) x 100] more in

urban than in rural areas. Urban prices are higher across the board,

notably for potatoes, vegetables, and "others items". 3 The data in the

last panel in Table II.3 show the ratio of urban and rural prices of each

food group expressed in terms of the ratio of the prices of rice. Rela-

tively speaking, prices of legumes, dairy products and meats are lower in

urban areas, and staples in rural areas. That is, we indeed observe the

expected effects of relative prices on the patterns of food consumption in

the two areas; people consume relatively more of those foods which are

relatively inexpensive in their locations. The noteworthy exception is

"other items" which include many ready-made foods and soft drinks common in

urban areas.

The above data suggest that, on the average, urban incomes are

insufficient to offset price differentials between urban and rural areas.

3/ These differentials also reflect qualitative variations in foods; for
example, the difference in the price of rice (which is regulated)
reflects consumption of improved varieties in the urban areas. This
in part reflects the effect of relatively higher incomes there.
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Table 11.3: Prices* Per Kilogram of Food (Except for Eggs), Rural Food

Baskets in Urban Prices, and Relative Prices, Indonesia, 1978

Rural Per Capita Food

Price Per Kilogram Basket in Urban and Ratio of Urban to

(Rp) Rural Prices Rural Price Expressed

Food Group in Terms of Ratio of

URBAN RURAL URBAN RURAL Rice Prices
PRICES PRICES

Rice 153 139 49.40 44.88 1.00

Corn 82 65 0.72 0.57 1.15

Wheat 142 118 0.57 0.48 1.09

Cassava 36 27 0.94 0.70 1.21

Potatoes 111 62 1.66 0.93 1.63

Fish 462 341 19.10 14.10 1.23

Meat & Poultry 1071 914 12.50 10.66 1.06

Eggs (Units) 45 36 Nil Nil 1.14

Dairy Products 759 731 6.68 6.43 0.94

Vegetables 151 96 20.02 12.73 1.43

Legumes 198 174 10.26 9.02 1.03

Fruits 157 100 10.44 6.65 1.43

Other Items 552 242 129.99 56.99 2.07

Total 262.28 164.14

* For the definition of prices, see Chernichovsky & 'Meesook (1984).



-9-

The average person in the urban areas eats somewhat less than his rural

counterpart, and opts for those food commodities which are relatively

inexpensive in the urban areas. The effect of income thus appears to be

insufficient to outweigh the effect of higher prices as far as food

consumption is concerned.

III. CONSUMPTION OF NUTRIENTS AND NUTRITIONAL DEFICIENCIES

Minimal nutritional requirements, average levels of nutrition

consumption, and proportions of the population deficient in different

nutrients as derived from food consumption data are shown in the three

panels in Table III.1.

Minimal nutritional requirements adjusted for the household's age

composition for the urban and rural populations are practically identical

(Chernichovsky and Meesook, 1984). This indicates that the demographic

make-up of the two populations is not sufficiently different to produce any

differences in average nutritional requirements.

Daily consumption levels of nutrients differ, however. The urban

population reports consumption of fewer calories and all other micro-

nutrients except calcium than the rural population. The opposite is true

for proteins and fats.

Average figures thus tend to suggest that, in spite of lower

average levels of expenditures, the rural population is not nutritionally

worse-off than the urban population. In fact, relatively high levels of



Table 111.1: Hinimal Nutritional Requirements, Per Capita Nutrient Consumption

and Proportions of the Population Deficient in Nutrients

Estimated Minimal Per Capita Proportion of

Per Capita Daily Consumption Population with

Nutrient (units) Daily Requiremenits of Nutrients Nutritional Deficiency

URBAN RURAL URBAN RURAL URBAN RURAL

Calories (calories) 1929.00 1939.00 1912.00 2002.00 57.90 53.59
[2.71 11.61

Protein (grains) 40.41 40.43 53.91 50.34 33.05 41.09
14.61 [2.71

Fat (graims) - - 37.07 29.27 - -

Carboh-yd rates (grains) - - 344.00 388.00 - -

Calciuim (mg.) 0.56 0.56 308.00 286.00 0.11 0.50 °

Iron (mg.) 13.78 13.75 9.44 9.79 83.23 81.54

Vitamin A (Intl. unlits) 3291.00 3291.00 5361.00 5754.00 39.47 47.21

16.31 19.31

Thiamin (mg.) 0.78 0.79 0.90 0.89 47.25 49.31

Riboflavin (mig.) 1.10 1.10 0.70 0.70 85.26 86.74

Niacin (Ing.) 12.82 12.84 14.00 14.90 49.61 47.50

Vitamin C (mg.) 28.60 28.54 141.00 157.00 12.17 11.72
[7.21 14.81

Note: The skewness measure for the distribution is shown in parentheses.

Source: SIJSENAS 1978 data tapes, Biro Pusat'Stattstik, Jakarta.
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protein combined with fat (from meats and oils), one of the common

nutritional signs of urbanization, may be a mixed blessing for the urban

dwellers because these diets may be a precursor to cardiovascular problems

common in other urban societies.

The final panel in Table III.1 gives estimated proportions of the

population with nutritional deficiencies. There is a higher probability of

an individual being calorie-deficient in the urban areas and

protein-deficient in the rural areas. Among the micronutrients, there is a

higher likelihood of being deficient in vitamin A in rural areas than in

urban areas.4/

However, the situation for urban areas is on the whole less

favorable than these averages imply. Focusing on the actual distributions

of four nutrients, namely calories, protein, and vitamins A and C, the

skewness measures (shown in parentheses in Table III.1) show that, except

for vitamin C, the urban distribution is much more skewed (to the left)

than the rural distribution. Hence even for proteins, the chances of being

deficient may actually be higher in urban than in rural areas.

For both areas of residence it is clear that there is a

distributional problem; while the average figures do not suggest a high

likelihood of deficiencies when compared with requirements, the likelihood

of being deficient in a particular nutrient is in fact quite high,

particularly in urban areas.

4/ The reader is reminded that these figures should not be taken at face
value; rather, they should be taken as indicators of the likelihood of
becoming deficient given the characteristics of the distribution.
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IV. CHANGING INCOMES AND PRICES AND THE RISK OF MALNUTRITION

It is clear from the discussion thus far that the transition from

rural to urban areas may entail, on the average, a change in the diet

because both absolute and relative food prices differ between the two

settings. These differences appear not to be compensated by higher average

incomes for urban dwellers. The risk of malnutrition is still serious in

both rural and urban areas, but perhaps more so in the latter in spite of

its relatively higher incomes.

The next question is how precarious is the nutritional status of

the two populations as incomes and prices of particular foods change? Such

a change could be the result of government policy concerning particular

foods or of changes in production and import costs.

Ultimately, the sensitivity of consumption of any nutrient

depends on two parameters: the sensitivity of particular foods to changes

in incomes and prices, i.e. pertinent income and price elasticities, and

the contributions of these foods to the consumption of different nutrients

(Chernichovsky and Meesook, 1984). We now focus on these parameters.

Table IV.1 shows the relative contributions of various food

groups to the consumption of calories, proteins and vitamins A and C in

urban and rural areas. Rice is a dominant factor in the consumption of

both calories and proteins; vegetables in the consumption of vitamins.

Moreover, the contributions of the two food groups are similar in the two

areas. This may reflect among other things the impact of tradition on
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diets; the two food groups represent the core of the average Indonesian

diet and hence any rise in their prices may have a substantial impact on

nutritional levels across the different areas. In this regard it is

important to note the importance of fish in protein consumption in the two

areas.

Significant differences in consumption patterns between the two

areas exist, however. The urban population relies relatively more on meat

and poultry, eggs and dairy products; the rural population relies more on

corn, cassava and potatoes.

The above information is included in direct estimates of perti-

nent income and food price elasticities of demand for calories and

protein (controlling for family size). 5/ These estimates, obtained

separately for urban and rural areas, were used to predict the additional

population which might become calorie- and protein-deficient with a 10%

drop in monthly expenditures, a proxy for income, or a 10% increase in

prices of different foods.

The results are reported in Table IV.2. 6/ They show that a

change in expenditures and prices will have an impact on the two popu-

lations for different reasons; income changes are more critical in rural

areas, prices in urban areas. A drop in expenditures will cause a 5%

addition to the population deficient in calories and protein in rural

areas, and only 2.7% in urban areas.

5/ The estimates are available upon request from the authors.

6/ These estimates are based on a theoretical log-normal distribution

with the same mean and standard deviation as the actual distribution.
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Table IV.1: The Contributions of Food Groups to the Consumption
of Calories, Protein and Vitamins A and C

(%)

Vitamin Vitamin
Food Groups Calories Protein A C

Rice URBAN 61.79 45.32 0.00 0.00
RURAL 57.83 45.45 0.00 0.00

Corn URBAN 3.93 0.85 2.17 0.31

RURAL 12.80 5.33 8.54 2.87

Wheat URBAN 0.60 0.78 0.06 0.00

RURAL 0.99 1.07 0.49 0.00

Cassava URBAN 1.94 0.61 O.0' 6.33

RURAL 8.80 2.96 O.Oc 11.54

Potatoes URBAN 0.79 0.48 6.1C 2.33

RURAL 1.56 1.03 8.0_ 3.73

Fish URBAN 2.61 15.15 2.23 0.00

RURAL 2.43 15.99 2.26 0.00

Meat/Poultry URBAN 1.08 3.22 0.34. 0.00

RURAL 0.51 1.63 0.27 0.00

Eggs (Units) URBAN 0.45 1.75 1.82 0.00

RURAL 0.16 1.06 0.82 0.00

Dairy Products URBAN 1.43 4.20 1.44 0.37

RURAL 0.52 1.37 0.23 0.03

Vegetables URBAN 3.78 7.44 72.48 75.64

RURAL 4.11 9.08 69.5Z 71.20

Legumes URBAN 4.67 15.40 0.87 0.68

RURAL 3.21 10.54 0.75 0.44

Fruits URBAN 1.60 0.80 9.69 11.67

RURAL 1.20 0.58 7.4C 7.85

Others URBAN 19.08 6.89 2.8C 1.43

RURAL 14.16 5.62 1.75 1.18

Source: SUSENAS 1978 data tapes, Biro Pusat Statistik, Jakarta.
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The results are identical for protein. This suggests that-a 10% change in

expenditures, in conjunction with heavy reliance on 
particular foods,

namely rice and vegetables, lead to an across-the-board change in

food consumption affecting at least these two nutrients in a similar

fashion in each area.

Changes in prices affect calorie and protein consumption

differently and have a different impact in each area. 
With regard to

calories, the urban population is more sensitive than 
the rural population

to a change in the price of rice. A 10% increase in its price is likely to

increase the calorie deficient population by 2%e in urban areas, by L6% in

rural areas. Another notable item differentiating the two populations 
in

this regard is "o.her items", the char.ge in price of w-h-±ch affects the

urban population more. With regard to protein, changes in the price of

rice are likely to affect the rural areas more than the urban. On the

other hand, changes in the prices of dairy products and "other items" are

relatively more critical for the urban population.

V. CONCLUSION

In an attempt to establish dietary and nutritional patterns

associated with urbanization in Indonesia, we compare levels 
of expendi-

6 tures as well as food and nutrition consumption in urban and rural areas.

In spite of the relative affluence of the urban population, it

does not fare better than the rural population in terms of diet.
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Table IV.2: Likely Changes in Proportions of Population

Deficient in Calories and Protein

(X)

10% points change in Calories Protein

(direction of change) Rural Urban Rural Urban

Household Monthly Expenditure 5.0 2.7 4.8 2.7

(-)

Price of

Rice 1.6 2.0 1.6 1.2

Corn 0.4 * -0.4 0.0

Wheat -2.0 * -1.2 *

Cassava -0.4 * * *
Potatoes * * * *

Fish * 0.4 0.8 0.8

Eggs * -0.8 -0.4 -0.4

Meat & Poultry 0.8 0.4 0.8 0.4

Dairy Products 0.8 * 0.8 3.9

Vegetables * * 0.4 *
Legumes * * 0.4 0.8

Fruits -0.4 0.4 0.4 0.4

Other Items -0.8 1.2 0.8 1.2

* Nil or statistically insignificant effect.
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Urban diets aremore expensive in aboslute terms; relative prices also bias

consumption away from grains which are rich in carbohydrates towards other

foods which are rich in protein and fat. Price differentials between the

areas appear to outweigh the income differentials as far as food consumption

is concerned.

As a result, the urban population is on average better-off in

terms of the consumption of protein and vitamin C, and worse-off in terms

of calories and other micronutrients.

In part because of a more severe distributional problem in urban

areas, the urban population may be more at risk of malnutrition than the

rural population, especially if incomes or prices change adversely. This

situation may represent one of the more basic problems associated with

urbanization in Indonesia.

I
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Annex : GROUPING OF FOODS

The grouping of foods is as follows:

(1) Rice includes free-market, self-produced, and glutinous rice, as

well as rice byproducts (such as rice flour).

(2) Corn includes both fresh and dried corn on tne husk, shelled

corn, and corn meal.

(3) Wheat includes wheat flour and other grains.

(4) Cassava refers to fresh and dried cassava, and cassava meal.

(4) Potatoes cover sweet potatoes, potatoes, taro and sago. (The

latter two are starchy plants similar to potatoes.)

(6) Fish includes fresh ocean and inland fish, salted and dried

fish, canned fish, shrimn, and shellfish.

(7) meat and poultry covers beef from cattle and carabao (water

buffalo), mutton, pork, preserved meat, veal, chicken, and turkey.

(8) Eggs are treated separately because of the difficulty of

combining this item with any other.

(9) Dairy products cover fresh milk, evaporated milk, powdered milk,

and cheese.

(10) Vegetables include spinach, kangkung spinach, cabbage, mustard

greens, beans, peas, strong beans, tomatoes, radishes, carrots, cucumbers,

cassava leaves, eggplant, bean sprouts, squash, red and white onions, red and

cayenne peppers, and papaya leaves.

(11) Legumes refer to peanuts, green and red beans, soybeans,

tunggak beans, bean curd, soybean cake, tauco, peanut cake, and lamtoro.

(12) rruits include citrus fruits, mangoes, app:es, avocados,

rambutan, dukuh, durian, salak, pineapple, bananas, papaya, jambu, guava,

sawo, belimbing, kedongdong, and water melon.
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(13) *Other' includes salt, pepper and other spices, fish paste,

ketchup, coconut, cooking oil, butter, lard, brown and granulated sugar, tea,

coffee, cocoa, fried fish sticks, noodles, monosodium glutaoate, lemon syrup,

bottled drinks (lemonade, cola, orange soda, etc.), broad, beer, and alcohol.

For computational purposes, those foods given in units other than

kiloqrams were converted to kilograms. All items in food groups 1-6 and 10-12

were given initially in kilograms; conversion for foods in the remaining

groups are given below.

Group 7 contains chicken and turkey, each given in units of one

bird. A chicken was assumed to weigh one kilograms a turkey was assigned a

weight of 4.5 kilograms.

Group 8 comprises only eggs; therefore, no conversion was

necessary.

In group 9, the item "fresh milk was given in liters. One liter of

fresh milk has a weight of 1.032 kilograms.

Because of the diverse nature of group 13, the foods it contains are

presented in several different units. Fried fish sticks, noodles, and bread

were the only items given in kilograms. A number of items were given in units

of 100 grams which have been converted into kilogram.. These items are salt,

pepper and other spices, fish paste, butter, lard, brown sugar, granulated

sugar, tea, coffee, cocoa, and monosodium glutamate. A bottle of ketchup was

assigned a weight of 500 grams, likewise, a coconut was assumed to weigh 500

grams. Cooking oil, lemon syrup, and bottled drinks were each given in

liters; the first has a weight of 0.93 kilograms per liter, while the latter

two each weighs 1.04 kilograms per liter. A 12-ounce bottle of beer has a

weight of 0.36 kilograms; a *shot of alcohol containing one and a half

ounces weighs 0.042 kilograms.
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