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POVERTY AND NUTRITIONAL STATUS IN BANGLADESH IN THE
ASIAN CONTEXT AND THE PROSPECT FOR INTRODUCING
BIOFORTIFIED RICE

W. M. H. Jaim

ABSTRACT
       Bangladesh is facing twin problems of meeting hunger and malnutrition for its growing population. Although, food grain production in Bangladesh in recent years has out paced population growth and thus largely solved the problem of hunger, about half of the people in the country are malnurished because of low income and poor food distribution. In this paper, economic condition as well as health and nutritional status of Bangladesh has been compared with some rice producing Asian countries. Further, the prospects as well as constraints of introducing biofortified rice to meet nutritional deficiencies in Bangladesh have been explored. To meet the dual problems of meeting hunger and malnutrition in rice consuming less developed countries like Bangladesh, recently invented nutrition-enriched biofortified rice is expected to play a very important role in future. However, expansion of such type of rice and its wider acceptance by the rural poor will depend on many economic and non-economic factors. Substantial government supports (along with private sector and NGOs) are also needed in research and extension activities.

I.
INTRODUCTION

      Access to food and nutrition is the most important of all human rights. A better nutritional standard can be attained only if the diet is balanced with respect to calories, vitamins, minerals and proteins. Yet measures of wellbeing in Bangladesh remain exclusively based on the calorie standard. One of the consequences of such a partial and segmented conception of food is that the elements of food policy in Bangladesh revolve around food grains (Gafur, 1990), particularly rice. Consumption shortfalls, compared to a nutritional norm, remain the most common means of defining the number of people in poverty. Based on some studies (Ahmed, Kahn, and Sampath 1991; Hossain and Sen 1992; Rahman and Haque 1988; Ravallion and Sen 1996), Ahmed (2000) reported that regardless of method, most estimates for Bangladesh suggest that about 50% of the overall population cannot afford an adequate diet.

     Based on the Reports of the Bangladesh Household Expenditure Survey, Bangladesh Bureau of Statistics (2002) also reported that about half of rural and urban population did not have enough income to afford a basic diet generating recommended intake of 2122 calories/day/ person. Further, it was reported that about a quarter of rural and urban population belonged to `Hard Core' poor whose food basket supplied below 1805 calories/day/ person.
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 Poor calorie intake as well as low intake of vitamins, minerals and proteins result in malnutrition which in fact is a consequence of poverty or vice versa. Therefore, measures for improving nutritional status lead to overall effective poverty reduction strategies. The World Bank estimates that sustained elimination of micronutrient deficiencies could alone contribute as much as 5% of GDP annually to an affected country - for an investment of less than 0.3 % of GDP (The World Bank, 2002). Unfortunately, like other developing countries, investment in Bangladesh to eliminate micro-nutrient deficiencies is negligible.

      Like many other countries around the world (except Africa) the rise in foodgrain production in Bangladesh in recent years has outpaced population growth. Because of high productivity gains (as well as import), food prices have been falling; even so, about half of the people in Bangladesh are malnourished because of low incomes and poor food distribution. Foodgrain consumption dominates household spending in Bangladesh. On average, rice and wheat consumption accounts for 50% of total household expenditure, the share rising to 64% for the poorest households (BBS 1995). As nutrition, food grains dominate to an even greater extent, accounting for nearly 80% of all calories consumed - 73% from rice and about 6% from wheat (Ahmed, 2000). Therefore, food grain, particularly rice plays a key role in the consumption of food 'as well as for supplying calories and nutrients for the people of Bangladesh.

      Recognizing the fact that the common people in Bangladesh can not afford to diversify their food habit to meet nutritional deficiencies, this paper particularly attempts to explore the possibilities of meeting nutritional deficiencies in Bangladesh through adding nutrition in rice using biotechnology in plant science. In this connection, at first a few characteristics of Bangladesh economy in the context of some selected rice producing countries in Asia have been examined. Further, it investigates health and nutritional status in Bangladesh in the context of those Asian Countries. Finally, the benefits as well as some constraints of introducing nutrition enriched (Biofortified) rice in Bangladesh, have been explored in the socio-economic context of Bangladesh.

II. BANGLADESH ECONOMY IN THE CONTEXT OF SOME RICE PRODUCING
ASIAN COUNTRIES

Size of the Bangladesh Economy

      Bangladesh is a small country with second highest population density in the world (highest density in Singapore, a city state). Population density per square kilometer in Bangladesh was 1,007 in 2000; compared to only 135 persons in the most populous country in the world, China. Even, the neighbouring country, India had population density of 342 in 2000 which was much below compared to Bangladesh.

      With a gross national income per capita 370 Dollars, the position of Bangladesh was 167 in 2000 which was very close to Vietnam (164th position) and India (159th position) (Table 1). The positions of Thailand (103rd), Philippines (131st) and China (141st) were found to be much
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better than Bangladesh. High population density with low per capita income in Bangladesh with poor resource base resulted in high level of poverty contributing to severe malnutrition in Bangladesh.

Table 1. Bangladesh economy compared to some Asian countries (in 2000)

	Country
	Population
	Surface area
	Population

density
	Gross national

income
	Gross national

income per capita

	
	million
	thousand sq.

km
	People per

sq. km
	$

billion
	Rank
	$
	Rank

	Bangladesh
	131
	144
	1,007
	47.9
	50
	370
	167

	India
	1,016
	3,287
	342
	454.8
	12
	450
	159

	Philippines
	76
	300
	253
	78.8
	41
	1040
	131

	Thailand
	61
	513
	119
	121.6
	31
	2,000
	103

	Vietnam
	79
	332
	241
	30.4
	59
	390
	164

	China
	1,262
	9,658
	135
	1,062.9
	7
	840
	141


Source : World Development Indicators - 2002. The World Bank

Land Endowment and its Distribution Pattern

      In an agricultural country like Bangladesh, land is considered as one of the most important assets contributing to agricultural production and rural household income. However, the average size of the agricultural land holding in Bangladesh is only 0.58 hectare which is the smallest among the five south and south-east Asian countries considered for comparison (Table 2). In Bangladesh, up to 50% of rural households are considered as "functionally landless" whose land holding is less than 0.2 hectare. Like Bangladesh, quite a large proportion of households in the Philippines and Vietnam as well as in India fall under "functionally landless" group (Table 2). The distribution of land among different farm size groups in Bangladesh is quite similar to the Philippines, but a bit different from India and Vietnam. The condition of Thailand with respect to farm size and land distribution was found to be much better than the other rice producing countries considered in this paper. Further, the land in Bangladesh is highly unequally distributed as indicated by the Gini concentration ratio of more than 0.5.

      Excessive population pressure on limited land in Bangladesh is likely to further reduce farm size leading to rapid increase of the number of landless and near landless households. Further, with limited opportunities of employment in non-farm sector and slow growth in industrialization, it is likely that poverty as well as malnutrition in Bangladesh will persist in the near future.
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Table 2. Land endowment and its distribution pattern in the selected countries (percent of 

               households)

	Size of land owned

(ha)
	Bangladesh
	Bihar

India
	Philippines
	Vietnam
	Thailand

	Less than 0.2
	50
	33
	51
	56
	0.0

	0.2 to 1.0
	33
	39
	31
	22
	22

	1.0 to 3.0
	14
	25
	16
	22
	48

	3.0 and over
	3
	3
	2
	-
	38

	Total
	100
	100
	100
	100
	100

	Average size (ha)
	0.58
	0.89
	0.72
	0.78
	3.72

	Concentration

coefficient
	0.69
	0.56
	0.71
	0.47
	0.44


Source : Hossain, M. (2002)

III. HEALTH AND NUTRITIONAL STATUS IN BANGLADESH

Health and Nutritional Status in Bangladesh in the Context of Some Asian Countries

       In Bangladesh, the percentage of the population undernourishment is very high (38 %) particularly when compared to China (only 11 %). The corresponding percentages in other Asian countries like India, Philippines, Thailand and Vietnam were also found much lower (varied between 21 to 22 %) compared to Bangladesh (Table 3). Further, prevalence of malnutrition among the children under 5 was found more than half (55 %) in Bangladesh compared to 46% in India, 39 % in Vietnam, 32 % in Philippines, and only 13 % in Thailand and 14 % in China.

       Again, prevalence of anemia among pregnant women in Bangladesh was found to be quite high (53%), but quite similar to the Philippines, Thailand and China (varied between 48 to 57%). However, the percentage of pregnant women suffering from anemia was found to be the highest in India (88 %). Percentage of low-birthweight babies is another indicator of nutritional status. In this case, the table shows that half of the babies born in Bangladesh have low-birthweight. In India it is about one-third of the new born babies. Compared to Bangladesh and India, the percentages of low-birthweight babies in the Philippines, Thailand and Vietnam were very low (7 to 11 %). The overall findings from the table confirm that prevalence of malnutrition in Bangladesh compared to other Asian countries is very high particularly among children and pregnant women.
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Table 3. A few indicators of nutritional status in Bangladesh compared to some selected Asian countries

	Country
	Prevalence of

undernourishment

% of

population

1996-98
	Prevalence of child

malnutrition

% of children

under 5

1993-2000
	Prevalence of

anemia

% of pregnant

women

1985-99
	Low -

birthweight

babies

% of births

1993-99

	Bangladesh
	38
	55
	53
	50

	India
	21
	46
	88
	34

	Philippines
	21
	32
	48
	11

	Thailand
	21
	13
	57
	7

	Vietnam
	22
	39
	--
	11

	China
	11
	14
	52
	-​


Source : World Development Indicators - 2002, The World Bank

       As a consequence of malnutrition and prevalence of diseases, life expectancy at birth in Bangladesh is the lowest (61 years) among the selected countries (Table 4). Life expectancy at birth is also low in India (63 years) but a bit higher than Bangladesh. On the other hand, life expectancies at birth for the countries like the Philippines, Thailand, Vietnam and China were found to be quite high (varied between 69 and 70) compared to Bangladesh and India. Again, infant mortality rate as well as under five mortality rate were found to be the highest in India followed by Bangladesh (Table 4). On the other hand, for Philippines, Thailand, Vietnam and China the infant mortality as well as under five mortality rates were found to be about half compared to Bangladesh and India.

Table 4. Mortality rates in Bangladesh compared to some selected Asian countries

	Country
	Life expectancy

at birth

2000
	Infant mortality rate

(per 1000)

2000
	Under five mortality rate

(per 1000)

1988-2000

	Bangladesh
	61
	60
	83

	India
	63
	69
	88

	Philippines
	69
	31
	39

	Thailand
	69
	28
	33

	Vietnam
	69
	27
	34

	China
	70
	32
	39


Source: World Development Indicators - 2002, The World Bank

       Per capita expenditure on health was found to be only 12 Dollars in Bangladesh which was the lowest among the six Asian countries compared in this paper (Table 5). The highest per capita health expenditure was fond in the case of Thailand (112 Dollars) which was very high compared to other Asian countries. Per capita health expenditure among other countries varied within the range of 17 to 40 Dollars. In terms of percentage of GDP, only 3.6 % of GDP was spent for health in Bangladesh in 2000. Although percentage of GDP spent for health was found to be same for Philippines, per capita expenditure on health in Philippines (37 Dollars) was found to be a bit more than three times than that of Bangladesh. Further, it
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can be seen from Table 5 that percentage of GDP spent from public sector in Bangladesh is not so bad rather much better compared to India and Vietnam, but the share of private health expenditure in GDP was found to be the lowest (1.9 %) in Bangladesh. This indicates that the people in Bangladesh can not afford to spend much on health.

Table 5. Health expenditure in Bangladesh compared to some selected Asian countries

              (1995-99)

	Country
	Public

% of GDP
	Private

% of GDP
	Total

% of GDP
	Health

expenditure

per capita (in $)

	Bangladesh
	1.7
	1.9
	3.6
	12

	India
	0.8
	4.2
	5.4
	20

	Philippines
	1.6
	2.1
	3.6
	37

	Thailand
	1.9
	4.1
	6.0
	112

	Vietnam
	0.8
	4.0
	4.8
	17

	Chin.i
	2.1
	3.0
	5.1
	40


Source : World Development Indicators - 2002, The World Bank 

Extent of Malnutrition in Bangladesh

      Poor nutritional status is by far the largest single risk factor for disease in the WHO's calculations of the total burden of disease, leading to 1.1 billion days of illness a year worldwide (World Bank, 2002). Calories, protein and fat are some of the important nutrients required by the human beings for living healthy lives. The Bangladesh Medical Association and other specialised medical organizations publish alarming reports on widespread incidence of vitamin A deficiency among children leading to blindness, iron and calcium deficiency among pregnant mothers, high infant mortality rate, babies with low birth weight, high child mortality rate, and so on. The Bangladesh National Nutrition Survey, 1995-96 (Jahan and Hossain, 1998) reported that :

· per head intake of calories is significantly lower than the requirements for almost  all age groups of people.

· male and female children less than 10 years old, pregnant and lactating women,

       who are nutritionally in a particularly vulnerable position, are among the most

       deprived sections of people of Bangladesh as far as calorie intake is concerned.

· Nearly 68% of the people are unable to meet their calorie requirements in  the country.

                -      In case of protein, it is about 54% and for fat about 75%.

      These figures clearly indicate the extent of nutritional deficiencies in Bangladesh. The differences between the rural and urban areas in terms of abilities to meet required levels of nutrients are very pronounced in the case of calories and fat, but not much in the case of protein. The findings of the nutrition survey revealed that:
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             -      Population of both sexes and all age groups obtain inadequate amounts of iron.

           -     In case of vitamin A, males in the age group 15 and above and females in the

                 age groups 8 to 9 and 18 to 59 are able to obtain more than what they need.

            -      Males and females of all groups are also obliged to take substantially lower 

    amounts of vitamin C than what they need.

      In general, nutrition studies in low income countries including Bangladesh suggest that pre-school children and lactating women face the most acute nutritional risks(Ahmed, 2000). Nutritional deficiencies cause many physical and mental disorders including death. For example, malnourished children have less resistance to infection. Malnutrition has been associated with a 10-45 percent increase in the incidence of diarrhoea and a 30-55 percent in its duration. Similarly vitamin A deficient children are two to four times as susceptible to respiratory disease and twice as susceptible to diarrhoea (World Bank, 2002). It is estimated that 124 million children world-wide are deficient in vitamin A (Datta, et.al. 2003). In Bangladesh thousands become blind every year due to vitamin A deficiencies (Jahan and Hossain, 1998).

      Similarly, as a result of iron deficiency about three-quarters of the total population of Bangladesh are found to have lower than recommended levels of haemoglobin and anemia is more pronounced among women than men (Jahan and Hossain, 1998). However, compared to other micronutrients such as Vitamin A and iodine, overall progress in reducing iron deficiency which is the leading human nutritional disorder in the world has been limited (Vasconcelos, et. al. 2003). Iron deficiency is the most common but ill understood problem in the world. A WHO estimate in 1992 states that about half of all pre-school children and pregnant women in developing countries have anemia. Anemia increases the risk of death and associated with low-birth weight, impaired growth and retarded cognitive development, work capacity and productivity (ACCN/SCN 2000). It thus threatens socio-economic development of a nation.

       Further, a great majority of population among iodine deficiency disorder are affected by goiter. In the 1995-96 nutrition survey, prevalence of total goiter rate was found to be 24.53% in Bangladesh (Jahan and Hossain, 1998). However, it may be noted that inadequate food and nutrient intake in Bangladesh always do not seem to be a problem only for the poor households with inadequate access to resources. Lack of nutritional knowledge is also an important cause of malnutrition for many households able to earn enough to take adequate calories.
8




                      The Bangladesh Journal of Agricultural Economics

IV. PROSPECTS AND CONSTRAINTS OF INTRODUCING BIOFORTIFIED

RICE IN BANGLADESH

     One of the greatest achievements of rice research in recent years is the application of biotechnology in incorporating nutrients in rice to cope with malnutrition problems, particularly for less developed countries for which the staple food is rice. In these countries, malnutrition starts a vicious cycle of ill health, lower earning capacity and poor physical growth leading to more poverty. In this context, nutrition enriched rice is likely to reduce malnutrition as well as poverty in these countries. Using genetic engineering, rice scientists have already incorporated iron in rice varieties (Goto et. al, 1999; Vasconcelos et al, 2003) and Vitamin A in Brridhan 29 which is most widely grown in Bangladesh in Boro season (Datta et.al. 2003). It is stated (Hossain et. al., 2003) that adoption of these varieties in Bangladesh after proper evaluation of the food safety and environmental effects and economic viability may contribute substantially to improve nutrition and human health. However, to judge how far these nutrition enriched rice will help to reduce malnutrition in Bangladesh, we need to carefully examine the existing level of various nutrients already supplied from daily intake of rice (as well as other food items) and the extent of deficiencies with respect to a particular nutrient.

      Cereals are the most important source of nutrients in Bangladesh accounting for 80 % of all calories consumed (mostly from rice). Cereals also account for about 62.82% of Protein, 86.23% of Carbohydrate, 50.08% of Iron and 12.35% of Calcium (Table 6). However, only 0.22 % of Vitamin A in Bangladesh is supplied from cereals or more particularly from rice (Table 6). Vitamin A in Bangladesh is mostly supplied from leafy and non-leafy vegetables (85.1 %). Therefore, if we target meeting Vitamin A deficiency through biofortified rice (rather than diversify consumption pattern), the scope of adding Vitamin A in rice is vast. At the present stage of development, Golden Rice (Vitamin A enriched) produces only low levels of the building blocks of Vitamin - A, or pro-vitamin A and it is hoped that it may ultimately provide enough to a great help in alleviating health problems associated with vitamin A deficiency (IRRI Hotline, Vol. 11, No. 1, April 2001). However, incorporating a small amount of vitamin A or iron in rice can go a long way in meeting the deficiencies of these micronutrients in Bangladesh as the poor consume nearly 150 to 170 kg.of rice per year (Hossain, et al. 2003).

      Again, in targeting elimination of Vitamin A deficiency through vitamin enriched rice, we need to identify first whether all or a specific group(s) of people are suffering from Vitamin A deficiency. Nutrition survey in Bangladesh, 1995/96 showed that males in the age group 15 and above, and females in the age groups 8 to 9 and 18 to 59 are able to obtain vitamin A more than what they need. This indicates that children and youth less than around 15 years are mostly suffering from Vitamin A deficiency leading to night blindness. However, the prevalence of night blindness in children below 6 years of age decreased steadily with time, from 3.6% in 1982 to 1.78% in 1989, 1.0% in 1995, 0.6% in 1997 and finally to 0.3% in 1999. The major cause of decline in night blindness due to vitamin A deficiency is the high
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coverage of Extended Programme for Immunization (EPI), achieved by the national vitamin A capsule distribution programme (HKUIPHN, 1999). In this programme, children aged 12​59 months are given a vitamin A capsule twice a year at six- monthly intervals.

      However, because of the obvious importance to children, the problem of vitamin A deficiency in grown up girls and women of child bearing age has remained unattended until recently, when it was discovered that these population groups also suffer from vitamin A deficiency and even show up overt symptoms of night blindness. Helen Keller International Worldwide (HKI) and Institute of Public Health Nutrition (IPHN) monitoring of night blindness prevalence in women shows that it remained at a rate of 1-2% from 1992 through to 1997 (Halder and Urey, 2003).

       Physiologically, vitamin A is not only involved in vision, but also in many vital processes including immunity, mobilization of iron from liver store and also in bone formation and growth. Although clinical vitamin A deficiency in children (below 6 years) is now almost non-existent (0.3%), sub-clinical vitamin A deficiency (measured by serum level of vitamin A) is still highly prevalent. The National Vitamin A Deficiency Survey of 1997 showed that one in four children (25%) aged 6-59 months had serum level of vitamin A below the cut-off level (Halder and Urey, 2003). The above findings suggest that the need for meeting vitamin A deficiency has not been finished. Consumption of vitamin A enriched rice is likely to meet the need for sub-clinical vitamin.A deficiency for children as well as meeting the problems of vitamin A deficiency of grown up girls and women of child bearing age.

       Similar question may also be raised for other types of nutrition / micronutrient enriched rice. This means that nutrition enriched rice should be targeted only for those who are deficient with respect to particular nutrient and not for all. However, such question is not relevant in the cases of iron and vitamin C, as males and females of all age groups in Bangladesh were found to be deficient in iron and Vitamin C.

      To meet nutrient / vitamin deficiencies, one popular argument is often given which is: to diversify food consumption. It can be revealed from Table 7 that except wheat, rice is the cheapest source of supply of calories and carbohydrate. It is also one of the cheapest source of protein and fat (Table 7). Further, compared to rice, prices of other food items are very high for all food items except wheat and only a few vegetables. Therefore, knowing fully that fruits and vegetables are good sources of vitamins or meat, egg and fish are good sources of protein, common people of Bangladesh can not consume these food items sufficiently just because of their high prices which they can not afford. So, unless the production of other food items are increased sufficiently so that their prices come down within the reach of common people, it is unlikely that the common people in Bangladesh will diversify their consumption pattern significantly to meet nutritional deficiencies.
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Table 6. Contribution of Different Food Items in Supplying Nutrients in Bangladesh (In percentage)

	Food type
	Calorie
	Protein
	Carbohydrate
	Calcium
	Iron
	Vitamin A

	Cereal
	80.52
	62.82
	86.23
	12.35
	50.08
	0.22

	Roots
	3.38
	2.49
	4.38
	4.12
	4.22
	0.56

	Sugar
	1.36
	0.06
	2.18
	0.98
	2.28
	0.01

	Pulses
	2.59
	6.46
	2.76
	3.71
	6.77
	0.64

	LVG
	0.43
	2.13
	0.30
	14.35
	8.70
	56.30

	NLVG
	2.15
	2.13
	1.49
	8.72
	8.70
	28.80

	Fruits
	0.45
	0.28
	0.78
	0.84
	3.60
	2.50

	Meat
	0.62
	4.94
	0.00
	0.86
	0.62
	4.50

	Eggs
	0.32
	0.96
	0.01
	1.10
	0.79
	2.80

	Fish
	2.54
	14.15
	0.30
	38.74
	5.27
	0.27

	Milk*
	0.68
	1.45
	0.38
	10.28
	0.26
	2.70

	Oils
	3.82
	0.00
	0.00
	0.00
	0.00
	0.07

	Misc.
	1.14
	2.13
	1.19
	3.94
	8.70
	0.63

	Total
	100.00
	100.00
	100.00
	100.00
	100.00
	100.00


LVG : Leafy vegetables

 NLVG : Non-leafy vegetables

•       Milk and milk products

Source : National Nutrition Survey, 1995/96

       Further, the poor people in Bangladesh can not afford to purchase medicines to supplement nutritional deficiencies such as iron or vitamins. That is, in the near future rice will continue dominating in the daily food intake of the people of Bangladesh in supplying nutrients. Therefore, nutrition enriched biofortified rice is likely to play a significant role in Bangladesh to help poor in reducing vitamin / nutrient deficiencies. This will help poor malnourished people to be physically more strong and active one. At present, Bangladesh is paying a high price for its widespread malnutrition which resulted in low productivity of its labour force. Efforts to ensure nutritionally enriched rice for the malnourished vast majority of the people of Bangladesh would be a good investment in human capital that will substantially contribute to a healthy, growing economy.

        However, at the present stage of development of research in biofortification in rice, it is difficult to assess or quantify the costs and benefits of introducing nutrition enriched rice in Bangladesh. Because biofortified rice has not yet been tested at the field level of Bangladesh (not even at the research stations in Bangladesh) and its acceptance by the people has not yet been tested although a survey among civil society groups showed that most of the scientists from agricultural research institutions, senior executives of Non-Government Organizations (NGOs) and environmental advocacy associations, senior government officials and eminent professionals are in favour of introducing genetically modified rice in Bangladesh with some conditions (Hossain, et al, 2003).
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Table 7. Relative Prices of Nutrient Contents of Selected Food Items of Bangladesh (in
Taka* at 1998-99 price)

Food items Price Prices of 1000 Prices of Prices of Prices of 100
per Kg. | K. cal contents | 100 grams 100 grams grams of
of protein of fats carbohydrate
content content content
Rice (average) 17.21 5.0 23.6 27.3 2.2
Wheat 14.21 3.3 11.8 83.9 2.1
Potato 7.5 8.4 25.0 187.5 3.9
Pulses 37.00 11.0 15.0 537.1 6.4
(‘Masur’) '
Fish :
Rohu 144.09 148.5 86.8 1029.2 327.5
Hilsha 93.68 34.3 43.8 48.3 323.0
Puti 60.92 57.5 33.7 253.8 196.5
Meat:
Beef 78.77 69.1 349 303.9 -
Chicken 98.24 90.1 37.9 1637.3 -
Mutton 119.23 101.0 55.7 331.2 -
Egg 56.41 32.6 54.8 42.4 -
Milk 23.06 34.4 72.1 56.2 524
Fruit:
Banana 24.08 22.1 344 301.0 96.3
Mango (ripe) 51.31 57.0 513.1 733.0 25.7
Vegetables :
Puishak 7.6 28.2 34.6 380.5 18.1
Lalshak 7.1 18.5 15.0 795.0 15.9
Ladies finger 15.3 35.7 85.3 1535.0 17.6
Brinjal 13.1 31.1 72.7 45.1 59.5
Soyabean oil 495 | . 5.5 - 5.0 -

Source : Bangladesh Bureau of Statistics, 2002
*Taka : 58 Taka = 1 Dollar

V. CONCLUDING REMARKS

The principal objective of food policy of Bangladesh, which is one of the poorest
countries of the world and has a high percentage of its population not only below the poverty
line but also below the extreme poverty line, should be to adopt a policy so that the poorest
have access to food which is nutritionally adequate and steady in supply. To meet the dual
problems of meeting hunger and malnutrition in rice consuming under-developed countries
like Bangladesh, nutrition enriched biofortified rice is expected to play a very important role
in future. ‘

However, besides implementation of biosafety rules and testing environmental
consequences of introducing biofortified rice in Bangladesh, a few other things need to be
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considered in connection with its introduction and wider adoption in Bangladesh. Expansion
of such type of rice and its wider acceptance by the rural poor will depend on many factors
like price of seed and its availability at reasonable price, farmers capability of managing such
a knowledge intensive production technology, output (rice) price, marketing arrangements
and profitability of such rice. It is also likely that if such type of rice is profitable with good
marketing prospect, the better-off farmers will take the advantage of its early adoption which
may cause income disparity problem at the initial stage. However, ultimately the poor farmers
are also likely to take the advantage of its production as it happened in the case of introducing
High Yielding Varieties of rice in Bangladesh. Finally, to benefit the poor-malnourished
people through introducing biofortified rice in Bangladesh, substantial government supports
(along with private and NGOs) are needed in research and extension activities.
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