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Introduction

When people move from rural areas to the cities they become dependent on market channels for their
food supplies. The urbanization and increased income induce qualitative and quantitative changes in
consumption patterns (Huang and Bouis, 1996). To meet the changing food needs of a city requires
enormous planning that can be facilitated by the accurate knowledge of these demands of the dwellers.
This study aims to furnish the quantitative information on how increasing incomes and urbanization
have impacted the food quality of Hanoi dwellers.

Not much quantitative research is conducted on the status of food quality in Hanoi. Brider
(2000) estimated consumers’ perception of vegetable quality in the city. Following qualitative
measures of “good vegetable” were listed in the study: 1) beautiful appearance, fresh taste, and tender,
i1) clean, healthy, and good nutritional quality, iii) locally grown in a healthy environment with only a
reasonable or no use of agrochemical input, iv) well-preserved, well-packed, and v) good prices.
Figuie (2003) quantified the consumers’ perception about safe food in Hanoi. About 81% respondents
expressed their concerns about high use of agrochemical in producing and preserving vegetables,
meat, fruits, and fish. However, half of the consumers thought that they could more or less protect
themselves against these risks, while another half could protect only partly. Consequently, the
majority of the interviewees (89%) believed that consuming food they had prepared “did not present”
or “hardly present” a health risk. However, choosing, cleaning and cooking of food were considered
to be essential links of food quality chain. In the present study, we consider six criteria of food quality:
i) supply of major and micronutrients, ii) food diversity, iii) processing stage, iv) prices, v) food
sources, and vi) proportion of food eaten outside. We observe the difference in these parameters of

food quality across various income and regional groups within and aroun d Hanoi city.

Data and Analysis

The data for this study were collected through a household consumption survey on 800 households
using the 24 hrs recall method. The survey was conducted in the urban and peri-urban areas of Hanoi,
and rural provinces of Hatay and Hungyen around Hanoi. To cover seasonality in fruits and vegetable
consumption, the survey was repeated three times in a year, representing three distinct seasons of the

city.! Appropriate representation was given to different income’® and farm groups’ in the survey.

'This survey was carried out in 3 rounds in October-November (represent cold-wet season), February-March
(represent cold-dry season) and June-July (represent hot-wet season).

? Three income groups as Low, Middle, and Upper were formed based on the income classification in the
Vietnam Household Survey for 2002 (VHLSS, 2004). The ranges of monthly per capita income for each
income group were separately defined for each surveyed province.

3 Five types of farms classified in this study were Vegetable farmers, Non-vegetable farmers, Non-farmers in
urban, Non-farmers in peri-urban and Non-farmers in rural areas.



Seven food groups were defined as cereals, vegetables, fruits, meats, aquatic products, egg and milk,
and others. The data of each food item consumed in each household were converted into available
nutrients using the Food Composition Table from Vietnam published by National Nutritional Institute
in Hanoi during 1999. Nine nutrients considered important in this study were: calories, protein,
calcium, iron, vitamin A, vitamin By, vitamin B,, vitamin C, and niacin. The calories were separately
estimated for fat and non-fat sources. Food prices were estimated as cost on each item divided by its
quantity consumed. In case of home produced food, the average shadow prices for all households in
the same commune who bought that food item was assumed. The food diversity was estimated using

the following diversity index (Hannah and Kay 1977):
DTF = Q (S%)"

i-1

where DTF is the food diversity index, S; is the share of the ith item in total food, and a is the

diversity parameter, such thata 3 O and a * 1.

Nutrient Availability

Overall

When overall mean values of the sample were compared with the midpoint of the recommended
requirement ranges, no serious deficiency in major and micronutrients was detected, except for
calcium, B;, B; and niacin (Table 1). But when nutrient availability of individual families was
compared on daily basis, a significant population fell bellow the 80% of the requirement of calcium,
Vitamin B, B, and niacin and a smaller percentage was also deficient in calories, iron, Vitamin A
and Vitamin C as well (Table 1).

Despite the increasing food diversity trend in the diet of Hanoi, cereals were the main sources
of calories, protein, Vitamin B; and Niacin. About one-fifth of the calories consumed were fat-based
and remaining four-fifth came from non-fat sources. Vegetables provided more than three-fourths of
each Vitamin A and Vitamin C, and were the major source of calcium. Egg and milk were very small
sources while non-traditional sources like “other”, vegetables and cereals were the major sources of
calcium. Similarly, iron came from non-traditional sources like cereals and “other” which had low
bioavailability, rather than from meats having high bioavailability. Most of the non-fat based calories

came from cereals, and fat-based calories from meats.

Income group
Generally, the population deficient in meeting at least 80% of the daily nutrient requirements
increased as we moved from upper-income group to low-income group. However, a significant

proportion of population remained deficient even in the upper income group especially for the



nutrient deficient at the mean level, suggesting that income is not the only factor in improving the

quality of food in terms of nutrient supp ly (Table 1).

Table 1. Daily per capita avaikbility and deficiency level of major and micronutrients by income groups

Nutrient Unit Recommended Nutrient availability Deficiency level (>20%)
level Low Midde Upper Overall Low Middle Upper Overall
Calories (kcal) 1800-2400  2183.7b 2250.2a 2276.1a 2226.7 20.3 14.6 14.5 17.0
Non-fat  (kcal) - 1761.32 177012 177232 1766.8 - - - -
Fat (kcal) - 422.3¢  480.1>  503.82 459.9 - - - -
Proten  (g) 45-65 913  970: 963 945 102 52 30 69
Calcium (mg) 800-1200 668.9> 719.52  760.02 7051 683 66.2 67.3 67.3
Iron (mg) 10-15 19.6e 2022 1952 198 180 12.8 9.6 14.5
VitaminA  (IU) 4200-5000  5789.1c 6511.6b 743592 63657 333 283 285 304
VitaminB1  (mg) 1.12 0.71¢ 0740 0.782 07 844 791 749 80.6
VitaminB2  (mg) 1.22 048c 054> 0612 05 966 947 90.9 949
Niacin (mg) 14.66 9.9 1030 11.22 103 796 745 66.8 75.3
VitaminC  (mg) 50-70 76.0c 908> 106.92 873 309 212 15.2 242

Diferent superscripts across arow indicate that the figure is statistcally diferent across the groups atthe 10% level.

The difference in the availability of nutrients between the upper-income and low-income
groups was significant for all nutrients, except iron. However, it was not significant between the
middle and upper income groups for calories, protein, calcium, and iron. No significant difference in
non-fat based calories was observed across the income groups, but fat-based calories and their shares
in total calories increased as one moved from low income to upper income group.

In supplying vitamin A, vegetables played higher role among low-income group while fruits
were more important among high and upper-income groups; similarly low bioavailable iron from
cereals are more important among low income group and high bioavailable iron from meats are more

important source among high income group (table not reported here).

Region

The availability of calcium, Vitamin B, and Vitamin B, increased as we moved from rural to urban
areas. However, calories and iron consumption was highest in peri-urban areas, protein availability
was not statistically different across the urban and peri-urban regions, and niacin consumption was
similar across regions. The consumption of Vitamin A and Vitamin C was statistically similar across
peri-urban and rural areas, but it was highest in urban areas. More importantly, the fat based calories
consumption increased as one moved from rural to urban areas, while non-fat based calories

consumption was highest in rural and peri-urban areas (Table 2).



Table 2. Daily per capita availability and deficiency level of major and micronutrients by location

. . Recommended Nutrient availability Deficiency level (>20%)
Nutrient Unt level Urban  Peri-urban  Rural Urban  Peri-urban Rural
Calories  (kcal)  1800-2400 2181.30  22984a 2204 50 15.7 13.8 20.7

Non-fat  (kcal) - 1659.1> 181992  1811.7a - - -

Fat (keal) - 5222a  4786b 392.8¢ - - -
Protein ()} 45-65 994a 100.12 85.90 35 5.1 1.2
Calcium (mg) 800-1200 776.62 705.7b 645.6¢ 62.1 65.2 733
Iron (mg) 10-15 20.2v 21.32 18.3¢ 11.0 13.2 18.3
VitaminA  (IU)  4200-5000 7499.32  5779.6> 5916.30 245 349 31.7
VitaminB1  (mg) 112 0.8 0.730 0.70c 734 81.2 86.1
VitaminB2  (mg) 1.22 0.612 0.500 0.48¢ 91.1 96.4 96.7
Niacin (mg) 14.66 1042 10.22 10.22 70.2 76.5 78.7
VitaminC ~ (mg) 50-70 108.22 79.90 76.3b 12.6 27.8 309

Diferent superscripts across a row indicate that the figure is statistically diferent across the groups atthe 10% level.

General speaking, the deficient populations to meet the 80% daily requirements of
micronutrients were highest in rural areas and lowest in urban areas reflecting an improvement in
food quality with urbanization, although a high portion of the population is deficient in calcium,

Vitamin B, Vitamin B, and niacin even in urban areas (Table 2).

Difference in Prices

Difference in food prices is a composite measure of perceived differences in food quality in terms of
nutrient, taste, hygienic and safety conditions, convenience in purchase and preparation, etc. Some of
the price differences may also be attributed to transportation and retailing costs, but such differences
are usually small if regions are closer to each other, such is the case in this study.

To quantify the extent of price differences across regions and income groups, we run a
regression of logarithm of prices of each food item (where number of observation was 100 or more)
on region and income dummies. The price differences between urban-rural, urban-peri-urban, and
peri-urban-rural were positive and significant for 83%, 78%, and 70% cases, respectively (Table 3).
The differences in absolute terms were highest across urban and rural followed by urban and peri-

urban areas. Usually, price differences were higher for fresh foods like fish, vegetables, and fruits.

Processing Stage

Processed foods involve value addition, and reflect better quality not necessarily in terms of nutrient

composition or health, but convenience of the consumers.



Table 3. Food commodity Price difference (%) across region and income group in selected food items

Commodity Region Income group
Urban-rural Urban-peri-urban Peri-urban-rural ~ Upper-low Upper-medium Medium-low

Rice 38.5° 236 14.8" 9.7 48" 49
Shrimp instant noodle 18.7° 6.1 12,6 85" 2.1 64"
Pork 30.0° 13.0° 17.0° 9.0° 3.5 55"
Fresh fish 59.3 259" 33.5° 23.3 7.2 16.2"
Banana 19.8 1.3 18.5 5.2 3.8 1.3
Lemon 26.6° 10.5° 16.2" 05 -34 40
Kangkong 61.1" 326" 28.5° 15.0° 48" 10.2"
Spring onion 18.7° 18.5 0.2 09 18 -0.9
Common cabbage 40.7° 18.5 272 12.0° 04 11.6°
Tomato 21.5° 15.7° 5.8 34 -14 48"
Kohlrabi 48.3° 35.2° 13.1" 10.7" 0.7 10.0°
Hen egg -1.9 6.6" -85 76" 4.7 3.0
Duck egg 6.1 54 0.6 14 -0.8 2.2
Green tea 23.1° 8.7 144" 8.9 1.9 6.9°
Pickles 35.0° 17.3 17.7° 19.1" 12,5 6.7
lodized salt 2.9 -1.8 -1.1 31 24" 0.6
Cooking oil 49 04 45 44" 1.6" 28"
Pig fat -1.8 29 4.7 0.7 -04 1.1
Soybean cake 14.1" 8.0 6.1 -0.3 0.2 -0.5
Other alcohols 341" 16.4" 17.7° 19.1" 14.2" 5.0°
Total positive significant (%)  82.6 78.3 69.6 60.9 391 56.5

The regression of logarithm in prices on region and income group dummies wasestimated for only those commodities where more than
100 obs ervations were available. The star signifies thatthe difference of the two groups is statisticallysign ificantatleastatthe 10%level.

Overall

Overall about 7% food was bought as readymade, 8% (mainly fruits) was consumed fresh while the
remaining passes through some cooking process in the house. The readymade food was of highest
proportion (29.5%) in “other” food category. About 19% egg and milk and surprisingly 6% cereals

and 9% meats were purchased readymade in Hanoi (Table 4).

Table 4. Food purchase at its different processing stage (% of total food) by food group and region

Food group Urban Peri-urban Rural Overall

HC RM TF HC RM TF HC RM TF HC RM TF
Cereals 875 125 00 92 48 00 978 22 00 941 59 00
Vegetables 96.5 0.9 27 988 03 09 97 05 08 980 05 1.4
Fruits 7.7 08 915 134 19 847 259 47 694 122 17  86.1
Meats 90.7 9.3 00 914 86 00 925 75 00 915 85 00
Aquatic products ~ 98.6 14 00 98 02 00 999 01 00 994 06 0.0
Egg and milk 676 324 00 8.1 129 00 974 26 00 806 194 00
Others 708 291 01 712 284 03 690 309 01 703 295 0.2
Total 75.7 95 149 870 69 60 911 57 32 847 74 80

HC= Home cooked; RM= Readymade or processed; TF= Taken fresh.



Region

The proportion of readymade or processed food increased as one move from rural to urban areas
(Table 4). More particularly, urbanization will increase the demand of readymade (or processed)
cereals, meats, and egg and milk and fresh fruits while it will not affect the demand for processed

vegetables and aquatic products which will continuously be demanded mainly as fresh.

Income group

As expected, the shares of readymade (or processed) and fresh foods generally increase as we move
from low-income to upper-income groups, while the opposite is true for the food cooked at home
(Table 5). This may partly reflect the reduced priority of the housewives for the cooking time, and

partly the changing demand for the processed food with increased income.

Table 5. Food purchase at its different processing stage (% of total food) by food group, income level,

and farm type
Income group Farmer type

Food group Low income Middle income  Upper income Farmer Non-farmer

HC RM TF HC RM TF HC RM TF HC RM TF HC RM TF
Cereals 98 42 00 931 69 00 923 77 00 973 27 00 894 106 00
Vegetables 97 03 10 980 06 14 9%6 11 23 989 04 07 970 07 23
Fruits 149 17 834 115 14 871 106 24 8.0 215 45 740 87 07 906
Meats 920 80 00 911 89 00 914 86 00 921 79 00 99 91 00

Aquatic products 996 04 00 995 05 00 988 12 00 1000 00 00 989 11 00
Egg and milk 865 135 00 798 202 0.0 730 270 00 945 55 00 714 286 00
Others 731 266 03 697 302 01 650 349 01 707 292 01 698 299 03

Total 883 62 55 835 79 86 800 85 119 905 60 35 780 89 1341
HC= Home cooked; RM= Readymade or processed; TF= Taken fresh.

Farm based group

Farmers consumed noticeably higher share of food that was cooked at home and less proportion of
readymade and fresh food compared to their counterpart non-farmer group (Table 5). The main
difference came in cereals, fruits, and egg and milk where farmers consumed a significantly higher

home cooked food, while they consumed a lower proportion of readymade cereals and egg and milk.

Sources of Food

Overall
Foods came from various sources but temporary market, retail market, and owned farm were the
major sources. Street vendors, home gardens and gifts also contributed 2-6% in food supply, while

night markets, supper markets, and vegetable shops had less than 1% share (Table 6).



Surprisingly, most individual food items (except cereals) in and around Hanoi were bought
from temporary markets. Figuie (2003) also speculated these temporary street markets as the main
source of fresh vegetable supply. The temporary market in this study is defined as a place which does
not belong to the market system established by the authorities, nor recognized by the authorities as
temporary or permanent market place. Most of the goods sold here are foods and it is usually located
at a convenient place (for example road side). On the other hand, prices of foods in the temporary
market were usually lower than in other markets because the shop-owners did not have to pay market

fees (although they may have to pay bribe to local police) and hygienic condition were usually poor.

Table 6. Source of food supply (% of quantity) by food group

Foodgowp BT O endors ekt maet ohops . maet O meviet
Cereals 4865 016 409 2048 0.0 0.00 000 030 26.31
Vegetables 646 757 698 3558 0.1 0.04 009 365 39.62
Fruits 160 517 918 3367 0.0 0.03 004 422 46.10
Meats 177 329 529 4026 0.0 0.04 002 061 48.72
Aquatic products 989  0.93 787 3713 0.0 0.02 000 4.1 40.05
Egg and milk 140 1016 306 3462 0.0 0.12 000 038 50.26
Others 142 127 648 369 0.0 0.06 002 024 53.55
Total 2169 301 578 3010 0.003 0.03 003 163 37.72

About one half of the cereal supply came from owned farm, while other foods mostly from
temporary market and retail market. Street vendors were the third important source for fruits, meats,
and other foods. The home garden was the fourth important food source in most items, while its
contribution in supplying vegetables and egg and milk (8% and 10%, respectively) surpassed that of
street vendor. About 3-4% of fruits, vegetables and aquatic products were exchanged as gifts among
consumers. Supermarkets supplied less than 1% of vegetables and 0.5% of fruits. Tan Loc (2002)
reported less than 2% of all fresh vegetables came from stores and supermarkets. Vegetable shops,
considered to be providing quality vegetables such as pesticide-residue free, currently contributed

only an insignificant share of total vegetable supply.

Region

Urbanization tends to increase the share of food bought from temporary markets, retail markets and
vegetable shops, while an opposite was true for owned farm, home garden and gifts (Table 7). One-
fifth of aquatic products and fruits, one-fourth of eggs and milk (mostly eggs), and 14% of vegetable
consumed by farm families in rural area came from home garden. In fact, the importance of home
garden for farm families in rural areas was higher than of farm production in supplying vegetables,

fruits, meats, and egg and milk.



Table 7. Food sources (% of quantity) by region and food group

Region & food group  Own-farm  Home garden  Streetvendors Retail market ~ Gift ~ Temporary market
Urban

Cereals 0.48 0.01 7.62 38.14 0.33 53.42
Vegetables 0.78 0.07 9.72 39.90 0.31 48.78
Fruits 0.01 0.00 10.91 35.55 1.92 51.50
Meats 0.68 0.00 1.01 40.76 0.31 57.18
Aquatic products 0.00 0.00 0.83 45.88 2.58 50.64
Egg and milk 0.18 0.55 3.05 35.17 0.27 60.50
Others 0.02 0.00 1.54 37.10 0.13 61.20
Total 042 0.03 6.82 38.61 0.66 53.32
Peri-urban

Cereals 44 .51 0.01 3.63 25.39 0.25 26.19
Vegetables 8.98 747 0.39 42.91 438 35.86
Fruits 0.41 6.85 3.59 35.48 5.51 48.15
Meats 0.13 2.88 0.33 47.82 0.58 4813
Aquatic products 5.34 2.62 0.15 42.09 2.92 46.88
Egg and milk 0.00 9.32 0.77 4493 0.37 44,61
Others 0.97 2.75 0.36 44.80 0.08 50.87
Total 20.79 3.19 1.92 35.92 1.72 36.41
Rural

Cereals 80.74 0.37 2.31 6.18 0.31 10.09
Vegetables 9.20 14.16 10.32 25.50 5.92 34.90
Fruits 8.52 20.09 10.97 24.97 10.13 25.32
Meats 444 741 14.44 33.19 0.99 39.54
Aquatic products 20.86 0.73 18.27 26.87 6.09 27.18
Egg and milk 4.69 25.34 5.47 22.96 0.57 40.97
Others 291 0.86 15.89 29.62 047 50.20
Total 40.88 5.44 8.08 17.91 240 25.28

The night market, supermarket, and vegetable shop columns were deleted in this and subsequent tables because of their
small importance for all regions and groups. This implies that the sum across a row willnot add up to 100.

Even in peri-urban area, the importance of home garden was more than farm production in

supplying fruits, meats, egg and milk and “others”, while both have similar contributions in supplying

vegetables. Surprisingly, street vendors were more or equally important food source in rural area to

that in urban and peri-urban areas, except in supplying cereals.

Income group

Overall, temporary markets and retail markets were the two major sources of food supply among all

the three income groups. The importance of owned farms, home gardens and gifts as overall food

sources is much higher on the low-income group compared to the upper income group but an opposite

is true for temporary markets, retail markets, street vendors and vegetable shops (Table 8).
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Table 8. Source of food supply (% of quantity) by income and food groups

Income &food group  Ownfarm Home garden  Streetvendors Retail market  Git  Temporary market
Low

Cereals 63.73 0.18 2.50 16.11 017 17.31
Vegetables 12.34 9.79 3.89 36.33 7.08 30.53
Fruits 1.96 15.08 5.01 32.11 6.77 39.07
Meats 2.01 5.88 3.74 40.99 1.16 46.22
Aquatic products 9.31 3.72 5.91 43.63 8.92 28.50
Egg and milk 1.84 20.64 1.27 38.58 0.19 37.38
Others 1.72 2.16 6.01 42.16 0.13 47.82
Total 33.21 4.32 3.59 28.18 2.54 28.14
Middle

Cereals 44,67 0.20 4.51 21.49 0.33 28.81
Vegetables 5.20 7.64 747 34.67 2.98 41.86
Fruits 1.40 4.33 9.58 34.05 428 46.30
Meats 1.28 2.31 4.81 40.58 0.57 50.40
Aquatic products 12.00 0.06 8.66 34.68 3.39 4117
Egg and milk 1.19 8.33 4.25 33.39 0.53 52.14
Others 145 1.18 6.30 35.64 0.22 55.17
Total 19.45 2.80 6.13 30.19 1.48 39.89
Upper

Cereals 37.76 0.00 5.26 24.22 0.40 32.37
Vegetables 2.64 4.27 9.57 37.67 1.21 44 46
Fruits 1.95 2.83 10.02 33.41 2.92 48.74
Meats 3.01 413 7.86 38.77 0.30 45.82
Aquatic products 3.01 144 6.86 39.77 2.25 46.67
Egg and milk 1.65 5.41 1.01 34.56 0.11 57.26
Others 0.89 0.29 7.86 34.31 0.50 55.79
Total 14.43 2.04 7.46 32.29 0.99 42,67

However, the importance of various markets varied across food items and income groups. For
cereal supply, own-farm was the most important source followed by temporary and retail markets for
all income groups. For vegetables and aquatic products supplies, own-farm was the third important
source for low-income group and for aquatic products for middle-income group.

The home garden was the third important source for fruits, meats and egg and milk for the low-
income group, and for egg and milk for the middle and upper income groups. Although the share of

vegetable shop was insignificant for all groups, it was more important for the upper income groups.

Farm based group

About 38% of the food of farm families, mainly cereals, came from own-farm production. The
temporary and retail markets were the next two major important sources of food purchases, and a
significant percentage of aquatic products, “others” and meats were purchased from street vendors.
Additional 5% came from home gardens, and its share in egg and milk, fruits, and vegetables was
much higher. More than 10% fruits were shared as gift by farm families. Temporary markets were the

single major source of food purchases followed by retail markets among non-farm families (Table 9).
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Table 9. Source of food supply (% of quantity) by farm based and food groups

Farm type & food group Own-farm Home garden Street vendor Retail market Git ~ Temporary market

Farmer

Cereals 75.91 0.18 2.21 10.08 0.12 11.51
Vegetables 11.34 12.08 6.50 31.21 5.76 33.11
Fruits 487 15.25 5.20 28.82 10.62 35.24
Meats 298 6.54 9.58 38.60 0.77 41.46
Aquatic products 18.01 1.69 13.57 30.22 5.79 30.72
Egg and milk 2.90 20.50 3.38 30.92 0.50 41.81
Others 2.56 2.11 9.98 36.11 0.27 48.95
Total 38.13 4.80 5.51 22.90 2.24 26.41
Non-farmer

Cereals 0.00 0.89 742 38.85 0.61 52.23
Vegetables 0.00 1.80 7.54 4142 0.91 48.04
Fruits 0.00 1.24 10.13 35.25 1.83 51.45
Meats 0.00 0.68 1.07 41.95 0.46 55.80
Aquatic products 0.00 0.00 0.91 45.69 2.07 51.28
Egg and milk 0.00 1.55 2.79 37.82 0.28 57.33
Others 0.00 0.37 2.10 38.16 0.23 58.96
Total 0.00 1.04 6.13 39.50 0.85 52.36

Food Eaten Outside

We estimated that about 9% of foods were eaten outside the house in and around Hanoi, which was
directly related to income and urbanization. The highest proportion of food consumed outside was

by urban families while the rural non-farm group consumed the lowest proportion (Table 10).

Table 10. Food eaten outside (%) and food diversity index (%) by region and income and farmer group

Income/region/farming group/ Food taken outside (% of total quantity) Food diversity (index)
Income group
Low 7.70 4452
Middle 9.52 5.090
Upper 10.12 5.26¢
Locality group
Urban 13.4a 5.862
Peri-urban 9.0 4.69p
Rural 5.0¢ 4.15¢
Professional group
Farmer 5.9°b 4222
Vegetable farmer 582 4.292
Non -vegetable farmer 6.0a 4.19a
Non -farmer 952 5.64b
Non -farmer in urban 13.62 5882
Non -farmer in peri-urban 11.32 5.26°b
Non -farmer in rural 470 438¢
Overall 8.9 485

Similar superscripts among sub-groups of a group imply that the figures are statistically same at the 10% level among sub-groups.
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Food Diversity

The diversity in food is now recognized as a key component of healthy and quality diet (Hoddinott
and Yohanne 2002; Ali and Farooq. 2004). In Hanoi, the consumption of cereals decreased but all
other foods increased at higher levels of diversity, thus enhancing the availability of micronutrient
and to some extent major nutrient such as carbohydrates and protein as well. Food diversity increased
with urbanization and enhanced incomes. The farmer had lower food diversity than non -farmer group
as the latter had better access to diversified food from the market. The difference in diversity was not

significant among vegetable and non-vegetable farm households (Table 10).

Policy Implications

Our analysis suggests that urbanization and enhanced incomes will bring qualitative changes in food
consumption pattern, as consumers have capacity and willingness to pay higher prices for food. They
will demand more diversified and micronutrient dense foods. The demand for readymade and
restaurant foods and fat-based calories will increase dramatically in the near future. Moreover, the
sources of food will drift away from the freshly produced farms and home gardens. These trends will
require changes in the farming system in the urban and peri-urban areas, and create a space for public
policies to maintain the hygienic conditions of food and public health.

A large number of families fell below the daily recommended-level of micronutrients. All the
regions and income levels have these deficiencies, although to a small extent it improves with
urbanization and enhanced incomes. Therefore, encouraging the micronutrient dense foods such as
vegetables and improving the nutrient-related knowledge will greatly help to tackle these deficiencies.

Temporary markets are the major source of food supply in Hanoi. Recognizing their importance
in supplying food and employment, they should be integrated into formal markets by providing
appropriate space and skills to handle food which will also enhance food safety. Farm is another
major source in peri-urban and rural areas of Hanoi, especially for the farm and poor families.
Therefore, strengthening food supplies from urban and peri-urban agriculture production and home

gardens will not only contribute in food security but also food quality especially of low-income group.
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