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 Policies that accept the wider mobility of the population are likely to accord with policies that will enhance the well-
being of greater numbers of people   

Over 71 per cent of the world's poor were to be found in the ESCAP region in the mid-1980s and the vast majority 
of these were living in the rural sector (World Bank, 1990:2). Although urban poverty is hardly insignificant, the 
absolute numbers of poor and the incidence of poverty tend to be greatest in the rural sector. It might therefore be 
concluded that programmes to eradicate poverty must necessarily focus on that sector. While this article would not 
seek to dispute the general thrust of this conclusion, it will attempt to highlight the significant interactions between 
urban and rural that suggest that any programme that focuses solely on the rural (or the urban) sector is ignoring very 
real forces that can help to reduce poverty. To view either the rural or the urban sectors as discrete policy targets is a 
recipe for policy failure. 

The ESCAP region, in common with other parts of the world, is becoming more urban. In 1990, Asia (excluding 
Japan) was 29 per cent urban, up from 20 per cent in 1970, and it was the only major world region to show an 
increase in its rate of urban growth between 1965-1970 and 1985-1990 (United Nations, 1996:172-177). Population 
migration is not the only, or necessarily the most significant, component of urban growth. Natural increase and 
reclassification of rural areas to urban areas are also important, with the former often being the most important 
component of growth. 

Yet we know that there are major weaknesses in many of the data that are used to measure the size of urban 
populations and their rates of growth, and urban populations are often significantly underenumerated. In particular, 
short-term migrants tend not to be included in urban population figures. It might be thought that these short-term 
migrants need not be included as they are not permanently in the towns and cities. Nevertheless, although the 
individual migrants may not be permanent residents, as a group they make up a permanent sector of the urban 
population that still requires basic services. Also, in practice, it is virtually impossible to separate longer-term and 
more permanent migrants from shorter-term and circular migrants: those who come for only a few weeks may secure 
a job and remain, and those who have spent one or two years in the city may return permanently to their villages. For 
an in-depth discussion of the issue of measurement of migration in developing countries, see Skeldon (1986). 

The magnitude of short-term migration can be significant. In China, for example, it has been conservatively 
estimated that there may be a "floating population", that is, short-term migrants, of some 70 million in the cities who 
do not appear in the official urban population figures (Chan, 1994:267). While atypical in terms of absolute 
numbers, the case of China is quite representative in terms of relative importance of short-term movers. The basic 
point is that the existing data on rural-to-urban migration usually underestimate the real volume of rural-to-urban 
population movements. One of the clearest indicators of the underenumeration of migration in Asia comes from the 
National Migration Survey of Thailand, which showed that estimates derived from the population census, upon 
which policies are usually based, could be doubled or even almost tripled when various measures of short-term 
migration are incorporated (Chamratrithirong and others, 1995). 

Given that most of the poor are to be found in the rural sector and that there is considerable, and underestimated, 
rural-to-urban migration, the key questions revolve around the following:  

Can rural-to-urban migration improve the well-being of the rural areas of origin of migration, or are these areas 
further impoverished through the rural exodus?  
Can rural-to-urban migration improve the well-being of those who move to the cities, or are they pauperized and 
degraded by the experience?  
Is the rural poverty simply transferred to the urban sector?  
What are the gender implications of the migration, in terms of the experience of women as migrants and in terms of 
the women left behind?  
Each of these questions raises numerous and often contentious issues and the evidence is still not sufficient in order 
to derive definitive conclusions. Nevertheless, we are perhaps now moving more towards a consensus than a few 
years ago. One of the most significant shifts in thinking about the process of migration and development in recent 
years has been "an acceptance that urbanization in developing countries is inevitable" (McGee, 1994:iii, emphasis in 
the original). This article will briefly attempt to answer the above questions in the context of the Asian region and 
come to some policy implications of the impact of rural-to-urban migration on poverty alleviation. 

Migration and rural poverty  
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Except in cases of forced migration due to political or ecological factors, all the evidence suggests that it is not the 
poorest who move. There appears to be a level of poverty below which migration is not possible (see Arlacchi, 
1983). The move itself requires some resources, not just the cost of the passage, but also to support the migrant at the 
destination until either friends or regular or part-time employment can meet those expenses. However, there are 
other factors involved. Those who move tend to be from among the better educated in any community: from those 
families who can afford to remove their children from the household labour force and send them to school. Thus, the 
wealthier groups in any community send their household members to pursue their education and they are precisely 
those who will be among the first to move out. The better educated are those who can more readily respond to 
information concerning opportunities in other areas and are those best prepared to meet them. The earliest migrants 
from any community are almost invariably from the local elite: that word is used advisedly as it clearly must be seen 
in relative terms. Those that make up the elite in an isolated village in northern Pakistan, for example, are quite 
different in wealth and status from the rural elite in Sind Province. 

Thus, the poorest are likely to be among those left behind. Migration might thus be seen to exacerbate rather than to 
alleviate poverty in the rural sector by depriving the villages of their most energetic and best prepared members. 
This argument, it might seem, would be a strong case for programmes of poverty alleviation to focus on the village 
to improve conditions there so that people will not wish to leave and/or to alleviate the living conditions of those left 
behind. This is a logical and perfectly understandable policy alternative. However, it tends to ignore certain critical 
aspects of the development process. One of the very few universal generalizations that can be made about human 
migration is that young adults are the most likely to move. Over the long term, the reproductive capacity of a 
community may wane through migration. However, this interpretation does not take into consideration the 
importance of circulation and return to the villages, or of the importance of monies sent back to the villages in the 
form of remittances. 

Remittances tend more to be associated with international migration, but cash and goods in kind are every bit as 
important in the context of internal migration for the families of the migrants. At the macro-level, there are indeed 
differences in the impact of remittances, depending upon whether the source is internal or international. In the latter 
case, the funds are obviously earned overseas and have an impact upon foreign exchange earnings and are thus of 
great interest to governments in developing countries. In the former case, there are no such direct macro-level 
linkages, although there is much concern over how the monies received in the villages are used. There is an 
impression that they are used primarily for consumption, which may favour imported goods and lead to a 
deterioration in foreign exchange earnings. 

Accurate data on remittances are extremely difficult to obtain, particularly where there are exchanges in kind. 
Nevertheless, a consensus appears to be emerging that there is no clear demarcation between investment and 
consumption. For example, conspicuous consumption on house construction and improvement, which is a common 
use of remittances, stimulates the local construction industry, not only generating employment but favouring 
investment in expanding these industries to meet the increasing demand. An interesting case comes from southern 
India, where increasing remittances in Kerala State led to the immigration of skilled craftsmen from neighbouring 
states to participate in the construction boom (Nair, 1989:353). Even more obvious cases of consumption such as the 
support of wedding parties or religious festivals can have positive feedback economic effects in local agricultural 
production or the employment of musicians, as well as the more nebulous impact on the preservation and promotion 
of local cultural life. 

While, almost certainly, the impact of remittances has favoured those families with migrant members, it has also 
increased wealth differences within rural communities. Those without migrants are excluded from direct access to 
the new wealth, and to this extent some families may become relatively more deprived as a result of the migration. 
That said, however, it appears that some non-migrants should be able to improve their status through the provision of 
services to the migrant households. Return migrants from the towns and cities are also among those who can 
introduce new ideas into otherwise conservative communities, promoting new agricultural techniques, 
entrepreneurial activities and even new attitudes towards family size that may encourage programmes of family 
planning, thus easing dependency burdens. 

Although migration to urban centres can indeed have negative consequences for sending communities, on balance 
the net impact appears to be positive. The urban sector, through human rural-to-urban circulation, becomes but one 
more resource niche in the economic base of the rural household (which can be conceptualized as an urban "field" to 
be harvested on a regular basis) that can extend local resources and help to protect the household against risk. The 
urban sector, in effect, acts as a support for the villages, sustaining them during times of profound change. Thus, 
initially at least, rural-to-urban migration itself can act to alleviate poverty in the rural sector and policies that are 
aimed at restricting population migration may very well be counterproductive and not in the best interests of the 
rural poor. 

Policies that are aimed at trying to incorporate non-migrants into the circuits that can provide services to wealthier 
migrant households, through training in appropriate services for example, may be more effective in alleviating rural 
poverty, as would be programmes to support the activities of returned migrants. For a review of the case material on 
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migration on which many of these conclusions are based, see Skeldon (1990). 

Migration and the transfer of rural poverty to urban areas 

Although the migrants from any village may come from the wealthier and better educated groups in that village, they 
are likely to be poorer and less educated than the vast majority of urban residents. Do they therefore become 
pauperized in the city and join the legions of the urban poor, unemployed and unemployable? Here the evidence 
appears to be much clearer: migrants in urban areas tend to have higher labour force participation rates than non-
migrants. While there is some information to suggest that women in particular enter extremely low-paying jobs, 
migrants in general enter a wide range of activities in view of their wide range of skill levels reflecting those from 
primarily urban backgrounds through to those from isolated rural backgrounds. Studies in India's Punjab State have 
clearly shown that migrants are not necessarily thrust into those most poorly paid jobs and, more generally, there 
appear to be few overall migrant/non-migrant differences as far as the nature of employment is concerned (Oberai 
and Singh, 1983). 

 
The informal sector has often been seen as a refuge for poor migrants eking out a living on the margins of the largest 
cities. This sector, primarily of services, petty trading and small-scale industrial activities, lies beyond government 
control and is usually viewed with suspicion by officials. It has often been seen as an undesirable transitional step on 
the way towards incorporation in more regulated employment within formal government or the private sector. Here 
again this viewpoint is distorted. Studies in New Delhi have shown that earnings in the formal sector are only about 
9 per cent higher than in more informal activities (Banerjee, 1983). Also, the informal sector, with no taxes or 
deductions for social security and with flexible working hours, may have greater appeal for urban workers than the 
bureaucratic formal sector. Workers may thus choose to opt out of formal sector activities and go into the informal 
sector. 

Not too much should be made from a clear division between formal and informal sectors. Those employed in formal 
government employment may also "moonlight" in the informal sector to improve their salaries, and private 
companies often use petty traders to extend their markets into niches that might otherwise be closed to them. Thus, 
there are close linkages between formal and informal sector activities. What does seem incontrovertible, however, is 
that formally generated employment cannot keep pace with the demand for jobs in the rapidly expanding urban 
centres in the developing world. It is the informal sector, with its capacity to create an almost infinite variety and 
number of activities, that absorbs most of the growth of the labour force. In the Philippines, for example, it has been 
estimated that 73 per cent of non-agricultural activities were informal in the early 1980s (Chickering and Salahdine, 
1991a:188). This process can be seen as "involution" (Armstrong and McGee, 1968), in which the informal sector is 
like a sponge, constantly absorbing labour and providing employment, and the point at which the marginal 
productivity of labour becomes zero is continuously postponed. 

This key role of the informal sector in providing at least the basics of a livelihood in the urban sector is reinforced by 
the presence of social networks that have led to the segmentation of the labour market and the provision of some 
form of protection for the workers. These networks are often, although not exclusively, based upon place of origin. 
The informal sector is not, it must be emphasized, the sole preserve of migrants, although they indeed make up a 
large share of that labour force; native urban workers are also to be found in large numbers in informal activities. 
The common pattern is that people from one particular area will control access to one particular occupation. This 
means that people from the same area can be provided with employment when they arrive in the city -- often, when 
jobs become available, word is sent back to the village to make sure that someone will come to fill it. The idea of an 
open search process for urban employment is false, particularly at the lower skill levels for which the informal sector 
is known. These social networks are often institutionalized into associations that can assist the migrants in the city, 
making sure that they have accommodation as well as a familiar environment in which to socialize. 

The essential point is that the majority of migrants to the cities of developing countries are generally absorbed into 
the economic and social fabric of the cities; they are not necessarily thrust into poverty. The principal reasons for 
this situation revolve around the support mechanisms that the migrants themselves create. There is a wealth of 
energy, organizational skills and talent within these communities and the informal sector that governments can tap to 
their own advantage, as well as to the benefit of the migrants themselves. Allowing, and facilitating, the migrants to 
help themselves in terms of generating employment, organizing transportation, arranging security and building 
homes is likely to be the most cost-effective way of improving conditions in the largest cities in the developing 
world. Finding ways to cut "red tape" and to support, rather than discourage, informal housing or employment is 
likely to prove a more effective approach. Thus, if the rural migrants are provided with an environment that allows 
them to make use of their energy and skills, they will not be pauperized. These ideas are well outlined in the 
important work of de Soto (1989), and his ideas are examined for Asia in Chickering and Salahdine (1991b). 

Gender implications of migration and poverty  

It is clear that, in many parts of the world, the incidence of poverty is greatest among women. Their levels of 
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literacy, education and labour force participation tend to be significantly lower than those of men in all but the most 
developed countries of the ESCAP region (see table). Without access to basic training, their participation in income-
earning opportunities is limited and universally women work longer hours for less remuneration. Initially at least, 
development tended to favour men in generating income-earning opportunities more appropriate for them. Women 
were often left behind in the villages as men moved to plantations or towns in search of work and female-headed 
households tend to have higher incidences of poverty than those where both parents are present. 

In terms of migration, with the exception of Latin America, women, until recently, were seen mainly as being left 
behind in the home areas or to be primarily followers in migration. Over the last 50 years, however, one of the basic 
characteristics of the migration system has been the increasing participation of women in population movement, to 
the extent that women now dominate the flows in many countries and regions. For example, more women than men 
now move in the Philippines, the Republic of Korea and Thailand. As part of the new international division of 
labour, light, labour-intensive industries have been diffused out of the most developed countries to the periphery, 
initially to what are now known as the newly industrialized economies (NIEs), of Hong Kong, the Republic of 
Korea, Singapore and Taiwan Province of China, and, later, much more deeply into other developing areas. The 
NIEs have now developed to such an extent that they would be better known as the newly de-industrializing 
economies, as they move into primarily tertiary, service activities. Labour-intensive industrialization, and later 
service activities, created employment opportunities for women. This did not inevitably lead to an improvement in 
their status as many of these jobs were temporary, with no security, and were extremely low-paid. The female labour 
force was docile, non-unionized, vulnerable and easily exploitable. Many other women went early into low-paying 
service occupations such as domestic servants; some became involved in degrading activities such as prostitution 
(commercial sex workers). Women often had to accept a double burden: family provider as well as income earner.  

Yet, despite the real and widespread exploitation, a comparison has to be made in terms of conditions back in the 
areas of origin and prior to migration. Both women who move and those who are left behind are placed in new 
situations which often require independent decisions. It is becoming increasingly clear that women are moving 
independently of, and often despite the wishes of, fathers and husbands (Hondagneu-Sotelo, 1994). Those left 
behind need to take decisions regarding the running of the household without the advice of absent husbands. 
Although there is considerable variation among the countries of the ESCAP region, and even within each country, 
the process of migration can act to improve the position and status of women. Women left behind can find 
themselves playing key roles as entrepreneurs in investing or divesting remittance income or running a bazaar 
economy based on the sale of remittances in kind (Brown and Connell, 1993). These activities act to alleviate 
poverty in the villages. 

Women, through migration, can be provided with opportunities that they otherwise would not have had. Where large 
numbers are involved in independent movement to towns and cities their average age of marriage is likely to rise, 
thus contributing to a decline in fertility. The increasing demand for women in urban service activities is a demand 
for more highly educated women and, over time, the differences in level of education compared with men are likely 
to decline, as can be seen in the cases of the NIEs in the table. Although there is unquestionably abuse, over the 
longer term the incorporation of women into the labour force can but improve their status and bring greater 
"empowerment". The women remaining in the rural areas, linked to a wider economy through migrant husbands, are 
likely to have to act more independently in their absence and to have access to additional sources of income from 
remittances. Thus, migration can be a means towards the improvement and empowerment of women in developing 
countries. 

Table: Selected ESCAP countries and areas: female-male economic and social status differences (Females as a 
percentage of males)a 

Country/area 
Literacy Primary 

enrolment 
Secondary 
enrolment 

Tertiary 
enrolment 

Labour force 
paticipationa 

Life expectancy 
at birth 

1970 1985 1960 1987/88 1987/88 1987/88 1988 1990 
Afghanistan 15 24 13 52 70 18 9 102.4 
Bangladesh 33 43 39 87 48 25 7 98.8 
Cambodia - 40 - - - - 64 106.0 
China - 69 - 97 74 55 76 104.6 
Hong Kong 71 85 85 99 107 - 59 107.2 
India 43 50 50 97 56 47 34 100.6 
Indonesia 64 79 67 98 81 - 52 105.9 
Islamic Republic 
of Iran 43 61 48 93 71 43 21 101.3 

Japan - - - - 102 76 61 107.6 

Lao People's 76 - 47 80 71 60 81 106.2 
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Source: UNDP, 1991.  
Notes: a All figures are expressed in relation to the male average, which is indexed at 100. The smaller the figure, 
the bigger the female-male gap; a figure above 100 indicates that the female average is higher than the male.  
bLabour force participation rates are not strictly comparable because of differing definitions across countries/areas.  

Migration, poverty and policy 

Migration policies in developing countries are aimed, almost without exception, towards limiting the volume of 
movement. Very seldom are there policies to encourage internal migration, unless that movement is away from the 
cities and towards areas of agricultural resettlement, as in the cases of the transmigration programme in Indonesia or 
of the Federal Land Development Authority (FELDA) in Malaysia. Governments tend to be concerned about the 
rapidly expanding city and the concentration of perhaps disaffected migrants in urban areas. Urban elites 
traditionally have feared the rural masses: the wealth of the few feels threatened by the poverty of the many. Yet, 
cities bring prosperity. There is not one highly developed country or area that is not very urbanized. 

As emphasized previously in this article it is now widely accepted that urbanization is inevitable. The experience of 
policies to limit migration to the largest cities has been one of abject failure. Apart from short-term success in China 
during the 1960s and early 1970s, few policies in the non-socialist world have made any significant impact on urban 
growth. Even in the socialist world these may have had only a limited effect. For example, the implementation of the 
reforms from 1979 in China that has led to rapid economic growth in coastal provinces has been accompanied by 
fast urbanization and massive internal migration. Thus, the control of migration, even in such a centrally planned 
economy as China, could only be sustained over the relatively short term. Of the more market-oriented economies in 
Asia, Malaysia was among those to pursue most aggressively programmes of rural development. Over the last 
decades, however, Malaysia has seen very rapid rates of urbanization indeed, with Kuala Lumpur emerging as one of 
the mega-urban regions of Asia. Control of urbanward migration is a control on the expansion of the labour force. 
Such a limitation of the labour market is not going to attract the kinds of labour-intensive industries which enable 
countries to embark upon rapid programmes of development and which, in turn, can ultimately alleviate poverty. 

Thus, there is a basic contradiction between attempts to control migration towards cities on the one hand and poverty 
alleviation on the other. The conclusion to be drawn from the evidence summarized above is that migration, on the 
whole, acts to alleviate poverty in both the urban and rural sectors. Policies therefore need to accommodate to this 
reality, perhaps not actively to promote migration towards the urban sector, as this will occur anyway, but to deal 
appropriately with the consequences of the migration. Attempts to promote informal activities in both the urban and 
rural sectors, the latter based upon remittance income, are likely to be far more effective in alleviating poverty in 
both the urban and rural sectors than any attempt to restrict migration or to limit the informal sector. 

The thrust of this article is certainly not to recommend the abandonment of existing programmes of rural 
development and to encourage more people to move to the cities. Quite the reverse, rural programmes require 
strengthening and deepening. And this article in no way denies the very real problems, both social and economic, 
that can occur upon the movement of people to cities. What it does advocate strongly is that programmes of poverty 
alleviation need to focus on these social and economic problems in the cities. It recognizes the inevitability of 
migration towards urban centres and argues that governments must plan accordingly. Policies that are most likely to 
be effective are those that accept existing trends rather than those that seek to reverse them. Policies that 
accommodate, rather than seek to control, the existing situation are more likely to meet with success. 

In the context of the urban sector, the critical policy areas revolve around how to manage large cities most 
effectively, rather than controlling their growth. This counsels neither enhancement nor abatement of migration. In 

Democratic 
Republic 
Malaysia 68 78 77 100 102 87 45 106.1 

Myanmar 67 78 85 98 92 94 60 105.9 
Nepal 13 32 5 51 40 - 51 97.9 
Pakistan 37 41 28 55 42 46 7 100.0 
Papua New 
Guinea 62 53 12 86 63 39 64 102.7 

Philippines 96 99 95 102 100 - 46 106.1 
Republic of Korea 86 93 90 100 94 48 51 109.2 
Singapore 60 85 93 100 104 - 61 107.8 
Sri Lanka 81 88 90 100 109 68 33 106.1 
Thailand 84 92 90 - - - 82 106.4 
Viet Nam - 89 - 94 93 - 88 107.3 
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the rural sector, the critical policy areas revolve around opening a greater range of opportunities to village people: 
many of these will be local but others may well be in urban or even overseas destinations. Thus, the real policy 
options may lie in how to promote the most beneficial systems of rural-urban interaction. 

There still appears to be a reluctance on the part of many governments and experts to recognize the key roles that 
both migration and informal sector activities can play in improving the quality of life and alleviating poverty. 
Although, unquestionably, there can be negative consequences to these activities, and generalizations are difficult to 
make, on balance the contribution that migration can make towards poverty alleviation appears to be positive. 
Policies that accept the wider mobility of the population are therefore likely to accord with policies that will enhance 
the well-being of greater numbers of people. It is likely that the poorest of the poor do not migrate at all as they 
cannot afford to do so, and means need to be found to draw them into local and regional circuits of migration in 
order to increase their options and choices. Poverty, ultimately, is a function of the lack of choice and the provision 
of choice will involve both rural and urban options. 

The weight of the evidence, therefore, demonstrates that rural poverty is not transferred to the city. Rather, migration 
allows the circulation of goods, money and ideas, as well as people, between urban and rural sectors. It concentrates 
a population that has considerable potential for self-organization which, given a favourable policy environment, can 
create a dynamic economy and society. That dynamism will involve both a return to, and interaction with, the rural 
sector that is likely to improve the welfare of both sectors over the short term. Migration is an integral part of 
development and, ultimately, of the alleviation of poverty, but its important positive role in this process remains 
largely unappreciated. 
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 Policy measures, in their dimensions, urgency and intensity, should differ between Bangladesh's metrocities  

Urban centres in Bangladesh are burgeoning in terms of their population size. While the country's urban population 
constituted only 5 per cent of the total population in 1961, it rose to 18 per cent of the total in 1991 (GOB, 1993). It 
is expected that the urban population will account for 26 per cent of the total population of the country by the end of 
the present decade (UNICEF, 1987) and 37 per cent in 2015 (World Bank, 1985). Just as the percentages are large, 
so is the absolute size of this segment of the total population. According to the 1991 Bangladesh census report, about 
21 million people out of a total population of about 111.5 million were at that time living in urban areas (GOB, 
1994). The current average growth rate of the urban population -- at about 6 per cent annually compared with 2 per 
cent for the rural population -- is one of the highest in Asia (UNICEF, 1993). To put the situation into even more 
dramatic perspective in terms of the future, the number of people living in urban areas is projected to exceed 80 
million in 2020, which is equivalent to the 1977 population of the entire country (Khuda and Barkat, 1994). 

Urbanization in Bangladesh is prompted mainly by "push" rather than "pull" factors. Estimates show that during the 
remainder of this decade the rural labour force will grow at the rate of 3 per cent per annum. However, even with an 
estimated 4-per-cent-per-year growth in production, agriculture, which is the most important sector in the 
Bangladesh economy, can absorb no more than a quarter of the additional labour force (Osmani, 1987). Thus, 
urbanization in Bangladesh will remain poverty-driven -- caused by an unsustainable rural economy characterized by 
extreme entitlement contraction among the majority of marginalized peasantry. 

With the expansion of urban centres and the increase in the urban population, the number of slums and slum 
dwellers is also rapidly increasing. If current trends continue, by the year 2000 there will be 25 million poor people 
in Bangladesh who will be living in slums, squatter settlements, on streets and pavements (UNICEF, 1993). In 
Dhaka City alone, there are already about 2,200 individual slums (CUS, 1992). In 2010 the Dhaka population will be 
17.6 million, more than double its 1992 population of 7.4 million. This projected population is almost equivalent to 
the current population size of the world's second largest urban agglomeration, Sao Paulo in Brazil. The nature of 
Dhaka's urbanization is such that at least half of this city's population will be living in slums. In view of all these 
facts, the alarming increase in the slum population of Bangladesh demands special attention and calls for immediate 
policy interventions. 

The size of the slum population being so large and the rate of growth of slums being so high are factors that have 
serious demographic implications -- not to mention important economic, social and public health implications -- 
which impact negatively on the country's development process. Although the Government has structured the health 
and family planning service delivery system for the benefit of the rural poor, it does not have a comparable 
infrastructure for the urban poor (Khuda and others, 1994). NGOs are the primary service providers for the urban 
slum population. However, as noted by one study: "NGO services are often selective, less than optimum, and their 
coverage is incomplete" (Jamil and others, 1993). 

Furthermore, the informal sector in the urban areas is by definition an "unurbanized" sector (or at least this sector 
has yet to become fully urbanized). Slum dwellers comprise largely distressed migrants from rural areas; more 
importantly, most of them live below the poverty line (Haaga, 1992). Therefore, they still cherish the outlook and 
values of the rural poor. Further, even though they live in urban areas slum dwellers are not really capable of 
attaining the cultural standard of urban life, nor do they have sufficient access to the education, employment and 
health facilities of the formal sector. Consequently, as Haaga (1992) has observed, the health and nutritional status of 
the urban poor is even worse than that of the rural poor. She also found that less than 20 per cent of the school-aged 
children in Dhaka's slums attend school. The infant mortality rate (IMR) and maternal mortality rate (MMR) in the 
slums are also quite high compared with the national rates. Although the IMR for Bangladesh may seem to be more 
favourable for urban areas than for rural areas, once the rate is disaggregated, the urban slums not only account for 
the highest IMR in the country but also demonstrate important gender differentials (Tanner and Harpham, 1995). 
Also, around one-third of the people in slum communities are thought to be ill at any given time (Stalker, 1995). All 
these factors are likely to adversely affect the contraceptive behaviour of slum dwellers. Among others, these might 
be the factors that explain why urbanization has had little effect on Bangladesh's remarkable fertility decline. 

In 1994, the contraceptive prevalence rate (CPR) in urban slums was 40.5 per cent, which was much lower than the 
national urban CPR of 54.4 per cent, and even lower than the national rural rate, 43.3 per cent (Barkat and others, 
1995). If this trend continues, it should be a matter of serious programmatic and policy concern for the future owing 
to the fact that the low CPR in slums may drastically pull down the national figure. Therefore, even if the family 
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planning programme achieves targeted objectives in the rural areas and the urban formal sector, the national CPR 
may not rise to the expected level to attain the national demographic goal of replacement level fertility (about 2.1 
children per woman) by 2005. Considering the above concerns, a recent national family planning strategic document 
has suggested that the Government should devote special efforts as early as possible to raise the CPR in the urban 
slums in order to attain the aforementioned national demographic goal within the stipulated period (Barkat and 
others, 1996). However, in order to launch any effective family planning intervention in the urban slums, it is 
imperative to know the determinants of family planning practice in those slums. Unfortunately very little is known 
currently about reproductive behaviour and family planning in urban slums. Therefore, the present study purports to 
fulfil this urgent need and fill in the gap in knowledge about the determinants of fertility regulation in the urban 
slums of Bangladesh. 

Methodology  

Sample design 

From a total of 2,436 slums distributed in different proportions in three metropolitan areas, namely Dhaka, 
Chittagong and Khulna, a representative sample of 91 slums was selected, using an appropriate statistical formula. In 
order to reach the respondents, i.e. currently married women of reproductive age (MWRA), a two-stage random 
sampling procedure was followed. At the first stage, slums were selected using probability proportional to size (PPS) 
according to the number of slums within each selected city. At the second stage, a number of households within each 
selected slum were chosen using linear systematic sampling technique. The distribution of slum households 
surveyed in each city is shown in table 1. 

Within each selected household, one MWRA was interviewed. Interviewees were dichotomized as "currently 
practising family planning" and "currently not practising family planning" for the purpose of constructing the 
econometric model. 

Table 1: Sample size of married women of reproductive age (MWRAs) by slums in the metropolitan cities of 
Bangladesh 

Note: Figures in parentheses indicate contraceptive prevalence rates. 

Construction of econometric model 

The econometric model was constructed to reflect the fact that a person has an inherent attitude and intensity of 
desire that motivates him or her to choose a particular course of action. Such a desire may be denoted by a latent 
variable, y * , which is influenced by a set of factors characterized by economic, socio-cultural and community 
conditions. Such factors may be denoted by a vector, x. Beyond the assignable factors included in x, there are some 
random factors which supposedly have some impact on y * . All those random factors are included in a term called 
"random error" denoted by . Thus, the desired model in the latent variable framework has been formulated as 
follows: 

 

where y * is the latent variable indicating the desire of a person to practise family planning, ß is the kx1 vector of 
parameters to be estimated, and such parameters provide the marginal contributions of the corresponding factors to y 
* . In reality however, y * is not observable but there is an observable indicator variable, Yn, which is given a value, 
either 1 or 0, as follows: 

 

Name of 
metropolitan area 

Total slum 
households 

Proportion of total 
households 

No. of households surveyed 
(=MWRAs surveyed) 

No. of MWRAs 
practising family 

planning 
Dhaka 126,392 0.76 1,179 533 (45.2) 
Chittagong 29,049 0.18 279 92 (33.0) 
Khulna 10,399 0.06 93 48 (51.6) 
Total 165,840 1.00 1,551 673 (43.4) 
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Yn = 1 means that a particular person has made a choice, whereas Yn = 0 indicates just the opposite. Yn = 1 can 
happen only when the intensity of desire y * has exceeded some threshold value which, without loss of generality, 
can be taken to be 0. Owing to the combined impact of x, a person will be represented by 1 or 0. In our case, Yn = 1 
indicates the relative desire for practising family planning compared with not doing so. Because this model 
resembles a dichotomous choice model, it may be safely estimated in the framework of a binary probit or logit 
model. In the current situation, the authors opted for the former. 

Choice of regressors 

A brief discussion on the regressors included in our model is presented below. The variables included in the model, 
with relevant symbol, characterization and percentage distribution of the respondents by selected characteristics, is 
depicted in table 2. 

Table 2: Symbol and characterization of the variables 

Notes: Figures in parentheses indicate percentage distribution of samples by relevant indicator. See text for meaning 
of abbreviations.  

Economic variables: In this category we have included family income group, women's involvement in income-
generating activities (IGA), husbands' occupation and possession of certain electronic devices denoted by dummy 
variables I, We, Ho and Em, respectively. In the context of Bangladesh, these economic variables supposedly 
influence the choice behaviour of family planning. 

Name of variables Symbol Characterization of the symbol 
Economic variables 

Income group of the family  
(monthly income in Taka [US$1=43 taka in 
1996])  

I1 1 Hardcore poor: <2,027 Taka (51.4%); 0 otherwise 
I2 1 Poor: 2,027-2,701 Taka (16.0%); 0 otherwise 
I3 1 Not poor: 2,702+ Taka (32.6%); 0 otherwise 

Occupation of the husband 
Ho1 1 Better activities (28.7%); 0 otherwise 
Ho2 1 Low-grade activities (28.6%); 0 otherwise 
Ho3 1 Day-labourer (42.7%); 0 otherwise 

Employment status of women We 1 Women involved in IGA (16.9%); 0 otherwise 
Possession of electronic devices Em 1 Having radio/TV (21.4%); 0 otherwise 
Socio-cultural variables 

Education of women 
Ew1 1 No education (74.2%); 0 otherwise 
Ew2 1 Primary education (20.5%); 0 otherwise 
Ew3 1 Secondary and above (5.3%); 0 otherwise 

Education of husband 
Eh1 1 No education (50.5%); 0 otherwise 
Eh2 1 Primary education (29.6%); 0 otherwise 
Eh3 1 Secondary and above (19.8%); 0 otherwise 

Religion Re 1 If a Muslim (95.9%); 0 otherwise 

Women's membership Mw 1 Member of a community organization (11.2%); 0 
otherwise 

Demographic variables 

Age group of women 
Aw1 1 Age  19 years (9.1%); 0 otherwise 
Aw2 1 Age 20-29 years (57.6%); 0 otherwise 
Aw3 1 Age 30-49 years (33.3%); 0 therwise 

Number of living children Lc Exact number of living children 
Son preference Sp 1 Want son (22.8%); 0 otherwise 
Years spent living in the same slum Yr Exact number of years 
Programmatic variables 

Household visitation by field worker FW 1 Visited during previous 2 months (38.8%); 0 
otherwise 

Obtaining services from satellite clinic SC 1 Obtaining services (19.5%); 0 otherwise 
Knowledge variables 
Knowledge about family planning methods Km 1 Knowledgeable (83.5%); 0 otherwise 
Knowledge about source of supply Ks 1 Knowledgeable (70.6%); 0 otherwise 
Knowledge about side-effects Ke 1 Knowledgeable (50.2%); 0 otherwise 
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Socio-cultural variables: This group of variables comprises three parts, namely education of both husband and wife, 
religious status of the respondent, and membership of the respondent in a community organization. These variables 
are indicated by Eh, Ew, Re and Mw, respectively, all of which socio-cultural variables are supposed to have an 
influence on family planning practice in Bangladesh, as evidenced by the findings of the national Contraceptive 
Prevalence Surveys, Demographic and Health Surveys, and Health and Demographic Surveys. 

Demographic variables: Demographic factors undoubtedly bear a close relation to choice of family planning 
practices. In this category, age-group of the woman, son preference, number of living children and number of years 
living in the same slum have been included. These variables are denoted by Aw, Sp, Lc and Yr, respectively. 

Programmatic variables: There are several programmatic factors which have an impact on motivating people 
towards practising family planning. In this category, household visitation status by a field worker during the 
previous two months and obtaining services from a satellite clinic have been considered. These variables are 
represented by FW and SC, respectively. It should be noted here that in the national family planning programme 
both the field workers (through interpersonnel communication and linkages) and the satellite clinics (as the 
decentralized form of the lowest tier static centre) contribute enormously in the provision of family planning services 
and supplies to the clients at the grass-roots level. 

Knowledge variables: Use-continuation and use-effectiveness of family planning depend largely on the state of 
informed choice of family planning, which in turn is a function of various knowledge variables. Thus, under this 
category, knowledge about family planning methods, sources of contraceptive supplies and side-effects have been 
included. These are denoted by Km, Ks, and Ke, respectively. Only unprompted knowledge about clinical and non-
clinical (modern) contraceptives, source of supplies and side-effects have been taken into consideration. Since the 
status of these knowledge variables is mostly the outcome of programme implementation, they could be grouped 
under the programmatic variables. However, in view of the multiple sources of knowledge (including that of the 
family planning programme), relative independence of knowledge variables and the need for designing variable-
specific programme interventions, the knowledge variables are treated as an independent set. 

Results and analyses 

The estimation results of the choice model are presented in table 3. The estimation results show that progression of a 
person from the categories of "hard-core poor" and "poor" to the "not poor" category bring about a positive attitude 
towards practising family planning. The households in the "not poor" category, by definition, are those having an 
income higher than the per capita national income; couples in these households possess a highly positive attitude 
towards family planning practice. This implies that the economic status indicated by household income has 
considerable influence on people's decisions concerning family planning practices. This is true not only for the 
sample as a whole but also across the metropolitan areas. This factor is seen as playing a significant role in this 
regard, although not equally in all three cities. A similar interpretation is also true for the occupational status of 
husbands. Respondents by husband's occupation, except under the category "labour", responded positively about the 
use of a family planning method. Involvement of the respondents in income- generating activities has a significant 
positive impact on family planning practice. The same is true with regard to possession of electronic devices; a 
considerable amount of IEC (information, education and communication) messages on family planning are 
transmitted through electronic media and those messages appear to have a significant positive impact on those 
having a radio and/or television. 

In terms of the socio-cultural determinants, it is evident from the estimation results that upliftment of the educational 
status of a woman prompts her to practise family planning. Progression of a woman from having "no education" to 
having attained a "primary and above" education preserves the positive impact on continuation of the practice of 
family planning. Educated people are more conscious of the beneficial consequences of family planning than are 
their non-educated peers. The above results appear to be statistically significant and explain the reality involved in 
choice behaviour. However, it appears that husband's educational status has a less significant impact on family 
planning practice compared with that of the female respondent. 

Table 3: Results of model estimation 

Name of variables Symbol Characterization of the symbol 
Economic variables 

Income group of the family (monthly income in Taka 
[US$1=43 taka in 1996]) 

I1 1 Hardcore poor: <2,027 Taka (51.4%); 0 
otherwise 

I2 1 Poor: 2,027-2,701 Taka (16.0%); 0 otherwise 
I3 1 Not poor: 2,702+ Taka (32.6%); 0 otherwise 

Occupation of the husband 
Ho1 1 Better activities (28.7%); 0 otherwise 
Ho2 1 Low-grade activities (28.6%); 0 otherwise 
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Note: The level of significance considered is 5 per cent. 

One interesting feature of family planning choice behaviour is related to the role of a respondent's religious 
affiliation. This study shows that change of a person from the non-Muslim to Muslim category has only an 
insignificant, although positive, impact on family planning practice, which contravenes the usual notion that 
"Muslim women are reluctant to practise family planning". This finding is true for the whole sample as well as for 
the metrocities. One spectacularly important determinant of family planning behaviour among slum women is a 
woman's empowerment status as indicated by membership in a community organization. This factor plays a positive 
and significant role in the practice of family planning and this is true across individual metrocities and for the whole 
sample. 

Young women in the age group of 19 years or younger were found to possess a negative attitude towards family 
planning practice, whereas for women in the age group 20-29 years just the opposite notion is true. Women in the 
age group 20-29 years respond highly significantly and this scenario prevails in all three metrocities. Women in the 
still higher reproductive age group (40-49 years) also show a positive attitude, although not significantly. Up to 19 
years of age, women generally have few children and thus their tendency to practise family planning is less 
pronounced than for women already having a number of children. Moreover, because consciousness and awareness 
also play a role here, teenagers are less likely to be informed about family planning benefits than older women. 

The number of living children is an important determinant of a woman's decision about the practice of family 
planning. According to the present study, slum women appear to be very sensitive about family planning depending 
on the number of their living children. For every increase of a living child, the women were found to respond to 
family planning positively and significantly. This was true for the whole sample as well as for each metrocity. The 
higher the number of living children, the greater is the practice of family planning. 

Another important determinant of family planning practice is son preference. The greater is son preference, the 
higher is the negative attitude towards family planning acceptance. Son preference arises from biased cultural 
perceptions as well as from economic considerations. In this connection, the non-existence of an old-age social 
security package plays a role in Bangladesh society and slum dwellers are no exception. Women living in a slum 
who desire to have a son show significantly negative attitudes towards family planning. 

Ho3 1 Day-labourer (42.7%); 0 otherwise 
Employment status of women We 1 Women involved in IGA (16.9%); 0 otherwise 
Possession of electronic devices Em 1 Having radio/TV (21.4%); 0 otherwise 
Socio-cultural variables 

Education of women 
Ew1 1 No education (74.2%); 0 otherwise 
Ew2 1 Primary education (20.5%); 0 otherwise 
Ew3 1 Secondary and above (5.3%); 0 otherwise 

Education of husband 
Eh1 1 No education (50.5%); 0 otherwise 
Eh2 1 Primary education (29.6%); 0 otherwise 
Eh3 1 Secondary and above (19.8%); 0 otherwise 

Religion Re 1 If a Muslim (95.9%); 0 otherwise 

Women's membership Mw 1 Member of a community organization 
(11.2%); 0 otherwise 

Demographic variables 

Age group of women 
Aw1 1 Age  19 years (9.1%); 0 otherwise 
Aw2 1 Age 20-29 years (57.6%); 0 otherwise 
Aw3 1 Age 30-49 years (33.3%); 0 therwise 

Number of living children Lc Exact number of living children 
Son preference Sp 1 Want son (22.8%); 0 otherwise 
Years spent living in the same slum Yr Exact number of years 
Programmatic variables 

Household visitation by field worker FW 1 Visited during previous 2 months (38.8%); 0 
otherwise 

Obtaining services from satellite clinic SC 1 Obtaining services (19.5%); 0 otherwise 
Knowledge variables 
Knowledge about family planning methods Km 1 Knowledgeable (83.5%); 0 otherwise 
Knowledge about source of supply Ks 1 Knowledgeable (70.6%); 0 otherwise 
Knowledge about side-effects Ke 1 Knowledgeable (50.2%); 0 otherwise 
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The length of stay in the current slum bears an insignificant but positive impact on family planning practices, and 
this bears some relation to urban influence. The current results provide only feeble support for the common NGO 
assertion that, owing to high inter-slum movement of slum dwellers, vigorous family planning activities cannot be 
launched or followed up. In our study, such movement was found to play a very insignificant role in the practice of 
family planning. 

Among programmatic factors two important ones have been incorporated in this study, namely the visitation status 
of households by field workers and the obtaining of services at a satellite clinic. Both of these factors have turned 
out to have played a significant and positive role in the volume of family planning practice in the urban slums of 
Bangladesh. 

The status of family planning acceptance depends largely on the knowledge and awareness of the persons concerned. 
Three knowledge variables, namely knowledge about family planning methods and their sources of supply as well as 
knowledge about the possible side-effects of various family planning methods, were taken into consideration. All 
these variables appear to have made a positive contribution towards the practice of family planning in urban slums. 
However, the impact of each of them across metrocities is not equally significant. 

Discussion 

The research methodology in the framework of the econometric model (choice model) has been adopted in the 
current study on the ground that such an approach enables one to identify in an elegant way the relative importance 
of the factors affecting a phenomenon. The parameter estimates of the constructed model exhibit consistency with 
the findings of other studies, although some of the estimates appear to be statistically insignificant. 

Several important policy implications emerge from the analysis presented in this article. Some of the policy 
implications are short-run (immediate) and some are long-run. For example, the choice model analysis shows that a 
higher economic status among respondents has a strong positive relationship with people's decision to practise 
family planning. However, in the context of Bangladesh it is most unlikely that slum dwellers' economic 
emancipation and women's economic empowerment will be attained in the short-run through the implementation of 
an integrated urbanization and rural development policy; such events might be achieved only in the long-run. Thus, 
from the population policy viewpoint, demand creation for family planning services through changes in economic 
policies is a matter of exogenous shocks. Quite similar is the case of changes in the educational status of slum 
dwellers, which may be deemed as a matter of medium- to long-term national policy goals. 

The factors which will accelerate the process of "ideational change" through a reduction in the widespread 
perceptional changes for practising family planning, enhancing knowledge about population issues and family 
planning methods, increasing knowledge about availability of family planning services at the various types of health 
and family planning facilities, as well as widening the spatial coverage of family planning services can be 
encompassed within a well-designed short-term family planning and social policy framework. In the short-run, the 
factors noted above can be effectively tackled, with the purposeful utilization of resources, through the following: 

The undertaking of concerted IEC efforts by various inter-sectoral agencies, health and family planning field 
workers of the Government and non-governmental organizations (NGOs). Also, in order to ensure more effective 
IEC, the development of innovative NGO service-delivery models and innovative use of the mass media, especially 
radio, should be considered actively by the relevant policy makers and planners;  
Deploying FP-MCH (family planning and maternal and child health) service providers in those slums which are not 
yet covered by such services;  

Establishing satellite clinics in all slums and providing more good quality FP-MCH services;  
Ensuring regular visitation and effective counselling by field workers of low-parity young couples and non-users;  
Improving the quality of FP-MCH services and supplies, which in turn will ensure informed choice, and ultimately 
increase both continuation and use-effectiveness of all family planning methods; and  
Encouraging male participation in population activities.  

The long-term policy interventions should be pursued along with short-term ones for attaining a sustained family 
planning programme. "Beyond family planning" measures such as creation of job opportunities for women, 
involving women in community organizations and undertaking literacy programmes need to be implemented in 
order to generate a higher demand for and acceptance of family planning among slum couples. 

The findings presented in this article lead us to conclude also that policy measures, in their dimensions, urgency and 
intensity, should differ between Bangladesh's metrocities. In this respect, programmatic factors such as the visitation 
status of field workers, services at satellite clinics and knowledge of respondents about sources of method supplies 
appear to be weaker in Khulna's slums compared with those of the other two cities. 

Among all policy implications emerging from the foregoing analysis of the choice behaviour model, the most crucial 
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is that the programmatic factors dealing with short-term policy measures should be viewed as the "torch-bearer" for 
paving the way to widen family planning use and thereby to reduce substantially the unbridled growth in size of 
Bangladesh's slum population. It is evident from the findings that informed choice is very effective in promoting 
family planning, and slum dwellers' choice is very elastic as it relates to knowledge about individual modern 
methods, source(s) of supplies and side-effects. Analysis of the model estimates also suggests that younger slum 
dwellers should be exposed more to IEC activities aimed at disseminating information about the beneficial impacts 
of family planning so that the "population explosion" in the slums of major cities can be suppressed in the immediate 
future. Further, the increasing population of teenagers may be expected to act as intermediaries in current efforts to 
accelerate the process of achieving replacement level fertility by the year 2005. The analyses presented in this article 
also prompt us to conclude that, in view of the increasing importance of the urban slum segment of the population, 
as well as owing to the lack of reliable information about the various dimensions of reproductive health behaviour of 
the slum population, the conduct of nationally representative studies on these matters should be given top priority. 
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 After substantial efforts by population and family planning programmes, fertility in Nepal has begun to decline  

The purpose of this article is to assess the trend of fertility in Nepal over the past two decades. Fertility trends are 
estimated from two national surveys, the 1991 Nepal Fertility, Family Planning and Health Survey (NFFPHS), 
which was conducted as part of the worldwide Demographic and Health Survey (DHS) programme, and the 1996 
Nepal Living Standards Survey (NLSS). Both surveys included retrospective birth histories. The two surveys were 
taken four years apart, and each yields an estimated fertility trend during the 15-year period immediately preceding 
the survey. The trend based on the NFFPHS extends over the period 1977-1991, and the trend based on the NLSS 
extends over the period 1981-1995. The two trends overlap during the period 1981-1991. If the estimation is 
accurate in both surveys, the two trends should coincide during the period 1981-1991. If they do not coincide, 
analysis of the discrepancies may yield valuable information about the nature of reporting errors in each of the two 
surveys and a more accurate assessment of the true trend of fertility than can be obtained from either survey alone. 

Data  

The 1991 Nepal Fertility, Family Planning and Health Survey 

The NFFPHS was a national survey based on a representative sample of households throughout the country 
(Ministry of Health, 1993). The sample included completed interviews for 24,745 households, and, within these 
households, 25,384 ever-married women. The sample was de facto, meaning that persons who slept in the household 
the night before the interview, including visitors, were interviewed. The survey included a household schedule, with 
the household head or any other knowledgeable adult in the household responding for the entire household. It also 
included an individual schedule, with each individual ever-married woman as the respondent. 

The NFFPHS was conducted over a seven-month period, from August 1991 to February 1992. Most of the 
interviewing was conducted during late 1991. Accordingly, the year before the survey falls mainly in 1991 and is 
labelled as such in the tables and graphs presented in this article. 

The 1996 Nepal Living Standards Survey 

The NLSS was also a national survey based on a representative sample of households throughout the country (CBS, 
1996). However, the sample size of the NLSS was considerably smaller than the sample size of the NFFPHS. The 
sample included 3,373 households (completed interviews) and a somewhat larger number of ever-married women. 
The sample was de jure, meaning that it included persons for whom the sample household was their usual place of 
residence. 

The NLSS was conducted between April 1995 and June 1996, with most interviews occurring at the end of 1995 or 
the beginning of 1996. Accordingly, the year before the survey falls mainly in 1995 and is labelled as such in the 
tables and graphs presented in this article. 

Quality of data 

Figures 1 and 2 graph the age distributions for females for the 1991 NFFPHS and the 1996 NLSS. Females are 
shown because age-specific fertility rates are calculated for females. The age distribution of males resembles the age 
distribution of females on the general features discussed below. 

Figure 1: Female age distribution: 1991 NFFPHS 
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Figure 1 for the NFFPHS shows a higher proportion of infants (children less than one year of age) than of children 
aged 1, 2, 3, or 4. This may occur not only because of population growth and the cumulative effects of child 
mortality, but also because of emphasis in the training of interviewers on the importance of complete and accurate 
identification of infants for purposes of computing infant mortality rates and other measures. There is a big jump in 
the proportion at age 5. This may occur partly because of a general preference for ages ending in the digits 0 and 5, 
and partly because some interviewers may tend to move some children age 4 to age 5 in order to avoid having to ask 
a large block of questions asked of children aged 0-4. (This is a common problem in demographic and health surveys 
taken in recent years; see, for example, the discussion in IIPS, 1995.) This may occur especially when the respondent 
is not sure whether the child is age 4 or age 5. 

Figure 1 also shows considerable heaping on ages 8, 10 and 12, which is typical in South Asian countries as well as 
many other developing countries (Retherford and Alam, 1985). At older ages there is a consistent pattern of heaping 
on ages ending in the digits 0 or 5. 

Figure 2: Female age distribution: 1996 NLSS 
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Figure 2 for the NLSS shows a pattern of age heaping for adults that is similar to but more extreme than that 
observed in the NFFPHS, but a rather different pattern of age misreporting for children. The NLSS, unlike the 
NFFPHS, shows a lower proportion of infants than of children aged 1 or 2. This could have occurred either because 
some infants were missed or, more likely, because some children aged 0 or 1 were rounded upward to age 1 or 2. It 
also shows a large deficit of children aged 3, and a large surplus of children aged 4. The deficit at age 3 probably 
occurs because some interviewers tend to move children aged 3 to age 4 in order to avoid asking a large block of 
questions pertaining to children aged 0-3. The surplus at age 4 occurs not only for that reason but perhaps also 
because of a tendency to move some children from age 5 to age 4 in order to avoid asking another block of questions 
pertaining to children aged 5 and older. On the whole, age misreporting appears to be worse in the NLSS than in the 
NFFPHS. 

Figure 3: Men number of children ever born by single years of age: ever-married women, 1991 NFFPHS 
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Figure 4: Men number of children ever born by single years of age: ever-married women, 1991 NFFPHS 

 

Figures 3 and 4 examine the quality of reporting of the number of children ever born in the two surveys. Figure 3, 
pertaining to the NFFPHS, shows mean number of children ever born (CEB) by single years of age of a woman. 
Mean CEB increases regularly, with minor exceptions, right up to age 49, indicating a high degree of completeness 
of reporting of children ever born. Figure 4, pertaining to the NLSS, shows a less regular pattern. The decline in 
mean CEB after age 44 may indicate that older women increasingly tend to omit from the birth histories children 
who are dead and children who are married and no longer live in the household. On the whole, figures 3 and 4 
suggest that reporting of births in the birth histories is somewhat less complete in the NLSS than in the NFFPHS. 

Methodology  

Birth history method 

The birth history (BH) method is one of two methods by which we derive fertility estimates from the NFFPHS and 
the NLSS. The method is straightforward. One simply counts births by age of mother as reported in the birth 
histories for each year up to the fifteenth year before the survey. Similarly, woman-years of exposure to the risk of 
birth are counted by woman's age. Then the births by age of the mother are divided by woman-years of exposure by 
the woman's age to obtain estimates of age-specific fertility rates (ASFRs). Total fertility rates (TFRs) are obtained 
by summing ASFRs in five-year age groups and multiplying the sum by five. Birth histories were collected only for 
ever-married women aged 15-49. It was assumed that never-married women have had no births. Base calculations 
were done in months. Rates were converted to a yearly basis only at the end of the calculation. 

Because birth histories were collected from women only up to the age of 49, we could not calculate a complete set of 
ASFRs for earlier years. For example, the oldest women in the sample, who were 49 at the time of the survey, were 
only 44 five years earlier. Therefore, one cannot calculate an ASFR for women 45-49 for years earlier than five 
years before the survey. We are interested in fertility for the 15-year period preceding the survey. Fifteen years 
previously, the oldest woman in the sample was 34 years old. If we want comparable fertility measures for each of 
the 15 years before the survey, we cannot make use of fertility at ages 35 and older. A suitable summary measure of 
fertility that is comparable over the entire period is CFR(35), i.e. the cumulative fertility rate up to age 35. This 
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measure is calculated by adding ASFRs in five-year age groups from 15-19 to 30-34 and multiplying the sum by 
five. 

Own-children method 

The own-children method is a reverse-survival method for estimating ASFRs for years prior to a census or 
household survey. In the present instance, the method is applied to the NFFPHS and NLSS household samples. 
Enumerated children are first matched to mothers within households, based on answers to questions on age, sex, 
marital status and relation to head of household. A computer algorithm is used for matching. The matched (i.e. own) 
children, classified by their own age and mother's age, are then reverse-survived to estimate the number of births by 
age of the mother in previous years. Reverse-survival is similarly used to estimate the number of women by age in 
previous years. After adjustments are made for unmatched (i.e. non-own) children, age-specific birth rates are 
calculated by dividing the number of reverse-survived births by the number of reverse-survived women. Estimates 
are normally computed for each of the 15 years or groups of years before the survey. Estimates are not usually 
computed further back than 15 years because births must then be based on children age 15 or more at the time of 
enumeration, a substantial proportion of whom (especially girls who leave the household upon marriage) do not 
reside in the same household as their mother and hence cannot be matched. All calculations are done initially by 
single years of age and time. Estimates for grouped ages or calendar years are obtained by appropriately aggregating 
single-year numerators (births) and denominators (women) and then dividing the aggregated numerator by the 
aggregated denominator. Such aggregation is useful for minimizing the distorting effects of age misreporting on the 
fertility estimates (Cho and others, 1986). 

Reverse-survival requires life tables. Life tables are available for 1981 and 1991 (CBS, 1995). Life tables for other 
years were obtained by linear interpolation or extrapolation of life-table age-specific probabilities of dying which 
were then used to calculate complete life tables. Life tables for 1981 and 1991 are published for males and females 
separately but not for both sexes combined, so we calculated the combined life table from the male and female life 
tables. Urban-rural breakdowns are not available, so the same life tables by sex were used for urban and rural areas. 
No adjustments were made for age misreporting. 

Findings  

Fertility trends for the whole country 

Figures 5 and 6 show fertility trends for the entire country, estimated separately from the NFFPHS and the NLSS. 
Figure 5 compares birth history (BH) and own-children (OC) estimates of CFR(35) derived from the NFFPHS, and 
figure 6 compares BH and OC estimates of CFR(35) derived from the NLSS. In each figure, the OC and BH 
estimates agree rather well, and this gives us confidence that the own-children method can be used for estimating 
trends in TFR. As mentioned previously, it is not possible to obtain estimates of trends in the TFR using the birth 
history method, because of age truncation in the birth histories, which were collected only for women aged up to 50 
years. 

Figure 5: Trend in CFR(35), estimated alternatively by the birth history method and the own-children method: 1991 
NFFPHS 

 

Figure 5, which is based on the NFFPHS, shows that CFR(35) jumps up between the fifth and sixth years before the 
survey. Births in the sixth year before the survey correspond to children aged 5 at the time of the survey. As 
mentioned in the discussion of the NFFPHS age distribution in figure 1, there is some heaping of children's ages on 
age 5, partly because of normal heaping on ages ending in the digits 0 or 5, and partly because of a probable 
tendency of some interviewers to move some children from age 4 to age 5 in order to avoid having to ask a large 
block of questions pertaining to children aged 0-4. If this reasoning is correct, the sudden jump in fertility between 
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the fifth and sixth years before the survey is due to age misreporting and is spurious. The peaks in fertility in the 
ninth, eleventh and thirteenth years before the survey, which stem from heaping of children's ages on ages 8, 10 and 
12, are also spurious. 

Figure 6: Trend in CFR(35), estimated alternatively by the birth history method and the own-children method: 1991 
NFFPHS 

 

Figure 6, based on the NLSS, shows that CFR(35) increases between the first and third years before the survey, 
drops substantially in the fourth year before the survey, and then increases greatly in the fifth year before the survey. 
This pattern can also be traced to the patterns of age misreporting mentioned previously in the discussion of figure 2. 
The trough in the fourth year before the survey probably occurs because of a tendency of interviewers to move 
children from age 3 to age 4 in order to avoid having to ask a large block of questions pertaining to children aged 0-
3. The other side of the coin is the peak in fertility in the fifth year before the survey, corresponding to children aged 
4 at the time of the survey. The peak in the fifth year is perhaps further enhanced by a tendency of some interviewers 
to move children from age 5 to age 4 in order to avoid having to ask another block of questions pertaining to 
children aged 5 and older. If this reasoning is correct, the large drop in fertility between the third and fourth years 
before the survey and the large increase in fertility between the fourth and fifth years before the survey are both due 
to age misreporting and are spurious. 

Figure 7 shows overlapping trends for CFR(35), derived by the BH method applied to the two surveys. The trend 
based on the NFFPHS is slightly higher than the trend based on the NLSS before 1986 and slightly lower after 1986. 
Figure 8 shows a similar graph of overlapping trends for the TFR, derived by the OC method. The pattern is rather 
similar to that in figure 7, although somewhat more affected by irregular fluctuations due to age misreporting, which 
tends to be worse for women over 35, who are included in the TFR but not in CFR(35). After peaks and troughs due 
to age misreporting are discounted, the trends overlap fairly well. 

Figure 7: Fertility trends derived from the 1991 Nepal Fertility, Family Planning and Health Survey  
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Figure 8: Fertility trends derived from the 1996 Nepal Living Standards Survey  

 

From the analysis so far, it is clear that the fertility trends by single years of time are affected to a considerable 
extent by annual fluctuations due to age misreporting. One way to lessen the impact of age misreporting is to 
aggregate results over calendar years. To this end, we have subdivided the 15-year estimation period prior to each 
survey into three 5-year time periods. Results are shown in figures 9 and 10, and in tables 1 and 2. In figures 9 and 
10, points are plotted at the midpoints of the five-year time periods to which they refer. 

Table 1: Fertility trends derived from the 1991 Nepal Fertility, Family Planning and Health Survey 

1977-1981 1982-1986 1987-1991 1977-1981 
Method: ASFR, CFR, or TFR 

Birth history 
15-19 151 149 104 132 
20-24 301 299 255 271 
25-29 304 284 224 240 
30-34 246 228 167 180 
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Note: ASFRs are presented per thousand women; CFRs and TFRs are per woman. 

Table 2: Fertility trends derived from the 1996 Nepal Living Standards Survey  

Note: ASFRs are presented per thousand women; CFRs and TFRs are per woman. 

Figure 9: Overlapping trends in CFR(35), estimated for five-year time periods by the birth history method: 1991 
NFFPHS and 1996 NLSS  

 

Figure 9 shows the trend in CFR(35) for aggregated time periods derived alternatively from the NFFPHS and the 
NLSS. Each piecewise-linear curve has two segments. In each case, there is little or no decline in fertility during the 
first segment, then a steeper fertility decline during the second segment. The period of overlap extends 
approximately from 1983 to 1989. During this period of overlap, one curve shows virtually no fertility decline, and 
the other curve shows fairly substantial fertility decline. Our interpretation of this inconsistency is that in each 

CFR(35) 5.01 4.80 3.75 4.14 
Own children 
15-19 141 132 97 121 
20-24 282 283 244 267 
25-29 289 276 231 263 
30-34 245 220 176 211 
35-39 161 156 119 144 
40-44 82 69 61 70 
45-49 22 19 15 18 
CFR(35) 4.79 4.56 3.74 4.31 
TFR 6.11 5.77 4.71 5.47 

1981-1985 1986-1990 1991-1995 1981-1995 
Method: ASFR, CFR, or TFR 

Birth history 
15-19 132 134 95 118 
20-24 259 272 241 243 
25-29 241 231 200 203 
30-34 216 180 141 148 
CFR(35) 4.24 4.09 3.39 3.56 
Own children 
15-19 143 159 110 136 
20-24 277 297 245 271 
25-29 263 244 194 231 
30-34 216 182 147 179 
35-39 157 122 101 125 
40-44 84 60 47 63 
45-49 22 22 11 18 
CFR(35) 4.49 4.41 3.48 4.08 
TFR 5.81 5.43 4.28 5.11 
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survey, there is some displacement of births from the first five years before the survey to the second five years 
before the survey. This displacement of births reflects some shifting of children in the age group 0-4 at the time of 
the survey into the age group 5-9 at the time of the survey. The result is an estimate of CFR(35) that is somewhat too 
low during the first five years before the survey and somewhat too high during the second five years before the 
survey. 

Figure 10: Overlapping trends in TFR, estimated for five-year time periods by the own-child method: 1991 NFFPHS 
and 1996 NLSS 

  

Figure 10 shows a similar pattern in the trend in the TFR derived by the own-children method applied to the two 
surveys. In this case the fertility decline is a little steeper, as expected, since the TFR includes women at ages above 
35 where fertility decline is more concentrated. However, the pattern of too little decline during the first segment of 
time and too much decline during the second segment of time just before the survey is similar to the pattern for CFR
(35) in figure 9. Previously it was mentioned that, in the NLSS, some children aged 5 may have been shifted to age 
4. However, figure 9 suggests that some children were also shifted the other way, from age 4 to age 5, perhaps 
because of a typical tendency to report age at numbers ending in 0 or 5. This latter tendency appears to have 
predominated, resulting in a net shift of children from the 0-4 age group to the 5-9 age group. 

What can we say about the general trend of fertility? It seems reasonable simply to fit a straight line through the six 
points in figure 9, and also through the six points in figure 10, to ascertain the average rate of fertility decline over 
the period 1977-1995 examined in the present study. A straight line fit seems reasonable because contraceptive use 
was increasing steadily over the entire period, implying that fertility was also declining steadily (in contrast with the 
concentration of fertility decline during the five years immediately preceding each survey, as shown by each survey 
separately). The proportion of currently married women aged 15-49 who ever used contraception increased from 4 
per cent in 1976 to 9 per cent in 1981 to 16 per cent in 1986 to 27 per cent in 1991 and to 38 per cent in 1996 
(Ministry of Health, 1993 and 1996).  

The fitted lines are: 
CFR = 14.140 - .115 T  
TFR = 17.066 - .135 T  

where T denotes calendar year (just the last two digits, e.g. 1977 is 77). 

These equations imply that, between 1977 and 1991, CFR(35) declined by 1.61 children, from 5.29 in 1977 to 3.68 
in 1991, and that the TFR declined by 1.90 children, from 6.68 in 1977 to 4.78 in 1991. In as much as the previous 
discussion of quality of data indicated that births may be less completely reported in the 1996 NLSS than in the 1991 
NFFPHS, the extent of fertility decline between 1977 and 1991 may be somewhat less than what is implied by these 
regression equations. These results do not necessarily mean that fertility started declining as early as 1977. However, 
the data on which this analysis is based are not accurate enough to date the start of fertility decline, and this is why 
we present here only the average rate of decline, obtained by regression, for the entire period 1977-1991. As 
discussed below in the conclusion, there is considerable evidence that fertility started to decline around 1980, in 
which case the speed of fertility decline after 1980 may be somewhat faster than estimated here. On the other hand, 
births appear to be somewhat less completely reported in the NLSS than in the NFFPHS, and this tends to 
exaggerate the speed of fertility decline. 

Fertility trends by urban-rural residence 

It is also of interest to look at fertility trends separately for urban and rural areas. This is done in figures 11-14 for 
five-year time periods. The regression equations for urban and rural areas are the following:  

Urban:  
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CFR = 14.858 - .133 T  
TFR = 20.962 - .193 T  
Rural:  
CFR = 14.076 - .113 T  
TFR = 16.738 - .131 T  

In these equations, the magnitude of the coefficient of T is larger in urban areas than in rural areas, indicating that 
fertility is declining faster in urban areas. This is a reassuring finding, in as much as it is consistent with prevailing 
theories of fertility transition, according to which fertility decline usually starts in urban areas and spreads to rural 
areas. 

Figure 11: Overlapping trends in CFR(35) for urban areas, estimated for five-year time periods by the birth history 
method: 1991 NFFPHS and 1996 NLSS 

 

Figure 12: Overlapping trends in CFR(35) for rural areas, estimated for five-year time periods by the birth history 
method: 1991 NFFPHS and 1996 NLSS 

 

Figure 13: Overlapping trends in TRF for urban areas, estimated for five-year time periods by the own-children 
method: 1991 NFFPHS and 1996 NLSS 
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Figure 14: Overlapping trends in TRF for rural areas, estimated for five-year time periods by the own-children 
method: 1991 NFFPHS and 1996 NLSS 

 

The trend in the TFR is of particular interest, since it is a widely used summary measure of fertility. The regression 
equations imply that, between 1977 and 1991, the TFR fell by 2.70 children, from 6.10 to 3.40, in urban areas, and 
by 1.83 children, from 6.65 to 4.82, in rural areas. These results are slightly inconsistent with the results for urban 
and rural areas combined, given previously, in as much as the 1977 TFR values of 6.10 and 6.65 for urban and rural 
areas, respectively, are both smaller than the value of 6.68 for urban and rural areas combined. This inconsistency 
apparently occurs because of the crudity of the regression method used to obtain the estimates. 

Discussion and conclusion  

In this study we have estimated fertility trends from two sources, the 1991 NFFPHS and the 1996 NLSS. Each of the 
two surveys suffers from age misreporting, including considerable heaping on certain ages, especially ages ending in 
the digits 0 and 5. Age misreporting is somewhat worse in the NLSS than in the NFFPHS. Reporting of births in the 
birth histories appears to be virtually complete in the NFFPHS but somewhat less than complete in the NLSS. 

Each of the two surveys yields an estimated trend in fertility for the 15- year period immediately preceding the 
survey. The trends overlap for the period 1981-1991. The analysis indicates a fairly substantial fertility decline 
between 1977 and 1995. However, because of the distorting effects of age misreporting, the data are not good 
enough to identify the year when fertility began to decline. Therefore, a constant rate of decline over the estimation 
period is assumed. Under this assumption, our best estimate, based on the direct estimates, is that the TFR declined 
by 1.90 children, from 6.68 in 1977 to 4.78 in 1991. The TFR declined more in urban areas than in rural areas. We 
estimate that, between 1977 and 1991, the TFR fell by 2.70 children, from 6.10 to 3.40, in urban areas, and by 1.83 
children, from 6.65 to 4.82, in rural areas. 

It is useful to compare our estimates with preliminary estimates from the recently completed 1996 Nepal Family 
Health Survey (NFHS), which is part of the international DHS programme. The 1996 NFHS estimates, using the 
birth history method, a TFR of 4.64 per woman for the three-year period 1994-1996 immediately preceding the 
survey (Ministry of Health, 1996). The estimate of 4.64 is close to our estimate of 4.78 for 1991. More detailed 
analysis of the 1996 NFHS is currently under way and, when completed, should provide further comparative 
evidence of the levels and trends in fertility for the period 1980-1995. 
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A detailed analysis of the 1976 Nepal Fertility Survey, part of the World Fertility Survey, found that the fertility of 
Nepalese women in the mid-1970s closely approximated the pattern of "natural fertility", and that the TFR was 6.3 
per woman at that time (Goldman and others, 1979). Fertility appears to have declined very little before 1980. 

However, there are reasons to believe that a measurable decline in fertility in Nepal began around 1980. During the 
late 1970s and early 1980s, intensive efforts were made to expand the availability of family planning services. 
Special outreach programmes for sterilization services and community-based services were launched. By 1981, the 
availability of and access to contraceptive services had increased significantly (Tuladhar, 1987). Concomitantly, 
awareness of family planning methods spread rapidly. For example, knowledge of any modern contraceptive method 
increased from 21 per cent in 1976 to 52 per cent in 1981 and 93 per cent in 1991. Accessibility to family planning 
services also increased dramatically. For example, knowledge of a family planning service outlet increased from 6 
per cent in 1976 to 33 per cent in 1981 and to 74 per cent in 1991. Desired family size also fell, but only after 1981. 
Desired family size was 4.0 children in 1976, 4.0 in 1981, 3.5 in 1986, and 3.2 in 1991 (Thapa, 1989; Thapa and 
Pandey, 1994). The number of acceptors of sterilization, which forms the backbone of Nepal's family planning 
programme, increased especially rapidly during the late 1970s and early 1980s (Thapa and Pandey, 1994). In sum, 
latent demand for fertility control began to be translated into actual demand with the intensification of the provision 
of services in the late 1970s, and demand, as measured by desired family size, also increased as availability of 
services increased (Ministry of Health, 1993 and 1996). It appears that in Nepal, increases in demand for family 
planning have been driven in part by increases in the supply of family planning services. 

Further evidence that fertility decline began in the early 1980s comes from the analysis of another national survey, 
the 1986 Nepal Fertility and Family Planning Survey. Employing the birth history method, Tuladhar (1989) 
examined levels and trends of fertility during the 15-year period immediately preceding the survey and found that 
fertility decline commenced during the first five years preceding the survey. 

In a well-known paper, Coale (1973) suggested three preconditions for sustained decline in fertility: fertility must be 
within the calculus of conscious choice, effective techniques of fertility control must be known and available, and 
reduced fertility must be perceived as advantageous to the couple. In Nepal, the first and second preconditions 
appear to have been realized during the late 1970s and early 1980s. The third precondition, that fertility control is 
advantageous, has emerged with significant improvement in child survival, increasing parental investment in the 
education of children, worsening pressure on land resources, and increasing awareness that fertility control is within 
reach. 

In conclusion, it is clear from the analysis of the data presented here that, after substantial efforts by the population 
and family planning programmes, fertility in Nepal has begun to decline. The experience of other developing 
countries that are further along in the fertility transition suggests that this fertility decline is likely to continue and 
even accelerate, provided that family planning services expand to meet the increasing demand for them. 
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When a data set is generated from a country-wide survey, it is important to test it to determine whether or not 
fertility variations are due to the structure of the data. Generally, small area data are more or less homogeneous in 
nature. This observation is supported by Garner and Diamond (1988) who pointed out that individuals who share 
similar characteristics related to fertility behaviour, such as living in the same geographical area, are likely to act in a 
similar fashion. There may be fertility variations between small areas in Bangladesh, but these have been generally 
ignored in previous studies (see, for example, Islam and Khan, 1991, 1995; Khan and Raeside, 1994; Amin and 
others, 1995). 

Demographers usually handle very large data sets in practical situations; if the hierarchical structure of the data is 
not checked, the analysis may produce false conclusions. For example, the result obtained from the overall data 
analysis may not be applicable for all parts of a country owing to its diverse socio-economic and cultural context. 
For the entire survey data set, an ordinary regression technique would estimate a single fitted line which gives 
summary information for the overall population, yet it does not provide information on the complexity of the 
country's diversity. Therefore, it is important to check fertility variations between different levels of hierarchy. 
Paterson and Goldstein (1991) argued that the hierarchical structure of data should be reflected in the analysis of 
statistical models. Goldstein (1991a:243) emphasized this in relation to variables measured at different levels and 
made the following comment on the use of multilevel modelling: "Recent developments in multilevel modelling can 
produce analyses which are more efficient and flexible than traditional techniques for survey data analysis". 

The multilevel modelling technique has gained popularity in educational research (see Raudenbush and Bryk (1986); 
Aitkin and Longford (1986); Goldstein (1987); Kreft (1993), for examples). Until recently, little research has been 
done using multilevel analysis in demography; however, there have been several recent studies, notably an 
application by Garner and Diamond (1988) in calculating the area-based indices of deprivation. In addition, Steele 
and others (1994) have determined the duration of contraceptive use in China; Steele and others (1995) have 
identified the factors affecting the level of child immunization uptake in several rural communities in Bangladesh; 
and Entwisle and Mason (1985) have determined children ever born using data collected in the 15 World Fertility 
Surveys in 1974. However, there has been no study carried out to examine fertility variation in Bangladesh. 

Multilevel modelling is a statistical methodology for investigating hierarchically structured data in which the units at 
one level are clustered within the units at the next higher level (Goldstein, 1987, 1995). The method enables the 
investigation of the effects of variables measured at different levels and has certain advantages over single-level 
modelling (Garner and Diamond, 1988). In this paper, hierarchical effects will be checked by conducting a 
multilevel analysis with the help of a recently developed statistical MLn package (Rasbash and Woodhouse, 1995). 
The multilevel modelling approach enables the estimation of fixed and random effects (Wiggins and others, 1991). 
Hence, the subject of this paper is threefold: firstly to define the hierarchical levels for the data used in this study and 
establish multilevel models, secondly to examine the hierarchical variation in fertility between different levels, and 
thirdly to explore the selected determinants of urban and rural fertility rates. 

Data 

This study uses data collected in the 1989 Bangladesh Fertility Survey (BFS) in which a total of 11,905 ever married 
women aged 10-49 years from urban and rural situations were interviewed. The survey was conducted by the 
National Institute of Population and Research (NIPORT) during the period between December 1988 and April 1989. 
For collecting information, a two-stage probability sampling design was used in which blocks were considered as the 
first stage and households as the second stage sample. The BFS data were collected from all parts of the country on 
ever married women under 50 years of age belonging to selected households. The data quality was found to be very 
good. Further details of survey methodology can be found in the main report of the 1989 BFS (see Huq and Cleland, 
1990). 

Figure: Data structure and levels 
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Goldstein (1991a) has argued that populations have hierarchical structures. Paterson and Goldstein (1991) have 
noted that almost all data collected in the social sciences have some form of inherent hierarchical structure. Jones 
and others (1992) have also demonstrated that populations commonly exhibit a complex structure with many levels. 

In the BFS data set, mothers are taken as level 1. They are consequently nested within the blocks or clusters 
representing level 2, and then blocks are nested within regions which are identified as level 3. The four regions of 
Bangladesh are defined as: Chittagong = 1, Dhaka = 2, Khulna = 3, and Rajshahi = 4. A discussion about regions 
and blocks of Bangladesh can be found in Huq and Cleland (1990). It may be observed from the accompanying 
figure that units at one level are nested or grouped within units at the next higher level. 

The data have subsequently been split into two sets according to the respondents' current place of residence (urban 
or rural). Each group is then further split into two childbearing age groups (aged below 30 years and 30 years or 
more). The main reason for selecting these two age cohorts is that the determinants of fertility are thought to change 
after the age of 30 years (Islam and Khan, 1995). 

Researchers have argued that early fertility behaviour is shaped by somewhat different determinants than fertility at 
older ages (see for example, Hirschman and Guest, 1990). At the early ages, fertility variations are heavily 
influenced by factors such as fecundity, timing of first marriage, having a first birth or postponement of first birth, 
and so on. However, fertility decisions at older ages concentrate on infecundity and stopping conception. 

Multilevel models 

 

For the analysis a three-level model will be used which is expressed as: 

 
where yijk is the ith woman in jth block of kth region, 

 is the overall mean, 

 is the effect of individual variables,
 

 is the level 3 residual for the kth region,
 

 is the level 2 residual for the jth block in the kth region,
 

 is the level 1 residual for the ith woman in the jth block of the kth region.
 

The assumptions for the random components are that: 
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In the equation,  , and  are random variables which are independent across the levels. Equation 1 above has 

two parts: a fixed part which includes fixed parameters , , and a random part containing random parameters , 

 and . These parameters have to be estimated in the model. 

Variables and descriptive analysis  

In order to give a clear understanding of fertility determinants in multilevel modelling, the following variables are 
considered. From a recent study of Khan (1996) a few explanatory variables are selected which are grouped into 
demographic, socio-economic, cultural and decision-making variables. Khan (1996) proposed a theoretical 
framework of these variables in a way that would show how they affect fertility in urban and rural Bangladesh. In 
this study, two types of dependent variables are investigated: a) number of children ever born to mothers, and b) 
whether or not a woman gave birth to a baby in the year preceding the survey (the most recent fertility); this event 
includes the incidence of single and multiple births of women. 

There are four categories of explanatory variables considered in this study. These are: demographic variables -- age 
at first marriage, contraceptive use status and child death; socio-economic variables -- women's education and 
women's work experience; one cultural variable -- religion; and two decision-making variables -- family planning 
decisions and female independence score. The higher the score of female independence the greater autonomy of a 
woman in making her decisions in the household. The definition of variables along with their means and standard 
deviations are displayed in table 1. It has been revealed that the means are observed to be higher for all variables in 
the urban areas, except for child death, children ever born and the most recent birth rates, which are higher in the 
rural areas (table 1). Contraceptive use rate is higher for older women, which is expected because older women have 
attained their desired family size and then have started to use contraception. The older women tend to be less 
educated and have high fertility. This is the case in most third world countries. Child death rates are observed to be 
higher for older women. This can be explained by the fact that their reproductive span is of longer duration and so 
more deaths are reported. 

In order to examine whether hierarchical fertility variations exist in urban and rural Bangladesh and at the same time 
identify the key factors responsible for the fertility variations, the analysis is in three sections. An examination is 
carried out for single variables to determine how they influence fertility (children ever born) across the four regions 
of Bangladesh (Chittagong, Dhaka, Khulna and Rajshahi). This has been done for the younger and older cohorts of 
urban and rural women (see Khan, 1996). In order to assess the model statistically, multivariate analyses are 
performed for both the dependent variables -- children ever born and the most recent fertility rates. 

Table 1: Description of selected variables along with means and standard deviations 

Variables and descriptions 
Urban cohort Rural cohort 
<30 

Years 
30+ 

Years 
<30 

Years 
30+ 

Years 
Dependent variables 
Number of children ever born 1.85 5.13 2.01 5.93 
(continuous variable) (1.56) (2.56) (1.62) (2.63) 
Most recent birth(s) 0.21 0.07 0.24 0.08 
(dummy: 1 = baby born in the year preceding the survey, or 0 
otherwise) (0.41) (0.25) (0.43) (0.28) 

Independent variables 
Demographic 
Age at first marriage 15.46 15.01 14.89 14.29 
(in years: a continuous variable) (2.60) (2.95) (2.18) (2.31) 
Contraceptive use status 0.62 0.65 0.38 0.48 
(dummy: 1 = ever used, or 0 otherwise) (0.48) (0.47) (0.48) (0.50) 
Child death 0.18 0.51 0.27 0.67 
(dummy: 1 = ever dead, or 0 otherwise) (0.39) (0.50) (0.44) (0.47) 
Socio-economic 
Women's education 4.11 3.30 1.67 1.04 
(years of schooling: a continuous variable) (4.18) (4.07) (2.74) (2.16) 
Womens work experience 0.16 0.24 0.12 0.16 
(dummy: 1 = ever worked, or 0 otherwise) (0.37) (0.43) (0.32) (0.36) 
Cultural 
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Note: Figures within the parentheses are the standard deviations of the variables.  

Variance component analyses 

A variance component method is applied in order to assess the extent to which the variance in fertility is attributable 
to different levels of hierarchy. The total variation in fertility for urban and rural women can be partitioned into 
variation between blocks within each region and variation between regions, and then compared. In equation 1, the 
fixed part provides fixed effects, and the random part gives the random effects in the model. In the random part, 
fertility is allowed to vary between levels and therefore a variance component analysis is required to estimate the 
proportion of fertility variation due to various levels. A detailed discussion of the variance component method can be 
found in Goldstein (1987, 1995). 

The variance components analyses are repeated successively with the inclusion of each group of explanatory 
variables. Model 1 is based on the constant term only. Model 2 is extended from Model 1 by including demographic 
variables. Adding socio-economic variables to Model 2 gives Model 3. Model 4 is then developed by adding cultural 
and decision-making variables to Model 3. Model 4 has also been tested for any quadratic effects and interaction 
effects of variables. Finally, Model 5 has been built by excluding the contraception variable from Model 4. As socio-
economic variables operate through contraception on fertility, the inclusion of contraception may make the effect of 
other variables insignificant. Therefore, models were developed by including and by excluding contraception.  

The likelihood ratio statistic indicates the importance of new variables to be included in the model and if the 
deviance is significantly reduced then there is evidence to suggest that extra parameter(s) need to be included. The 
difference of likelihood follows a chi-squared distribution with degrees of freedom equal to the number of new 
parameters. Residuals from the models have been examined in each case to assess the assumption of normality. 

Results and discussion 

Multilevel multivariate regression models 

The results for the variance component models, where the response variable is the number of children ever born, are 
displayed in tables 2-5 for the different age groups of urban and rural mothers. The variance components are 
produced as the random elements of the model. As can be observed from table 2, the fixed parameter estimate in 
Model 1 indicates that the average parity is about 1.9 children. By dividing each estimated variance component by 
the total variance, then the proportion of variance accounted for by each level of hierarchy can be calculated. Thus, 
level 3 accounts for approximately 1 per cent of the variance, level 2 accounts for none, and level 1, the "within 
respondents" variation, accounts for almost all of the total variation. This is reassuring for the earlier fertility 
modelling as it shows that there is no significant variation introduced as a result of the sampling. When the 
demographic variables are included in Model 2, all fixed parameters are found to be statistically significant. These 
three demographic variables account for 34 per cent of the level 1 "within individual" fertility variations. 

Table 2: Parameter estimates for the fitted model of urban younger women (aged below 30 years)  

Religion 0.88 0.86 0.87 0.84 
(dummy: 1 = Muslim, or 0 otherwise) (0.32) (0.35) (0.34) (0.36) 
Decision-making 
Female independence score 3.61 3.85 2.46 2.66 
(continuous variable] (2.44) (2.45) (1.82) (1.77) 
Family planning decisions 0.76 0.69 0.68 0.65 

(dummy: 1 = joint decisions, or 0 otherwise) (0.43) (0.46) (0.46) (0.48) 

Explanatory variables 
Model 1 Model 2 Model 3 Model 4 Model 5 
Estimate Estimate Estimate Estimate Estimate 

Fixed effect 
Constant 1.86 * 3.551 * 3.321 * 3.318 * 3.953 * 

(0.049) (0.203) (0.211) (0.243) (0.245)  
Demographic 
Age at first marriage -0.162 * -0.139 * -0.139 * -0.159 * 

(0.011) (0.013) (0.013) (0.013)  
Contraceptive use status 0.849 * 0.917 * 0.906 * - 

(0.061) (0.063) (0.064)  
Child death 1.668 * 1.624 * 1.619 * 1.634 * 
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Notes: * Indicates statistically significant at least at the 0.05 level. Figures within the parentheses are the standard 
deviations of the variables. 

Little variation has been found between blocks as well as between regions. This confirms again the homogeneous 
fertility pattern in Bangladesh. Similarly, Model 3 and Model 4 have been developed, but the cultural and decision-
making variables are found to be statistically insignificant. Significant variables in the model are indicated by an 
asterisk. The values of adjusted R2 are displayed in tables 2-5 and these are statistically significant.  

For older urban women (table 3), it is found from Model 1 that a significant fertility variation exists between level 2. 
However, this becomes insignificant in higher order models. The demographic variables account for 27 per cent of 
the variation in fertility in level 1. For higher order models, there are no level 2 fertility variations. This means for 
this particular case that apart from level 1, no fertility variation exists in level 2 or 3. 

Table 3: Parameter estimates for the fitted model of urban older women (aged 30 years or older) 

(0.077) (0.077) (0.077) (0.081)  
Socio-economic 
Women's education -0.034 * -0.036 * -0.012 * 

(0.008) (0.008) (0.009)  
Womens work experience -0.184 * -0.208 * -0.221 * 

(0.079) (0.082) (0.086)  
Cultural and decision-making 
Religion -0.004 -0.065 

(0.093) (0.098)  
Family planning decisions -0.025 0.077 

(0.071) (0.075)  
Female independence score 0.017 0.025 

(0.013) (0.014)  
Random effect 
Level 3 0.004 0.027 0.027 0.028 0.017 
CONS / CONS (0.007) (0.021) (0.022) (0.022) (0.015)  
Level 2 0 0.004 0.002 0.002 0.008 
CONS / CONS (0) (0.012) (0.012) (0.012) (0.014)  
Level 1 2.423 * 1.580 * 1.564 * 1.562 * 1.726 * 
CONS / CONS (0.079) (0.053) (0.053) (0.053) (0.058)  
-2 log likelihood 6908.28 6123.85 6104.89 6103.04 6292.39 

(Deviance change) (p<0.000) (p<0.000) (p<0.000) (p<0.000) 
 

(%) 33.8 * 34.4 * 34.5 * 27.7 * 

Explanatory variables 
Model 1 Model 2 Model 3 Model 4 Model 5 
Estimate Estimate Estimate Estimate Estimate 

Fixed effect 
Constant 5.174 * 6.934 * 6.721 * 6.709 * 7.046 * 

(0.128) (0.335) (0.336) (0.373) (0.367)  
Demographic 
Age at first marriage -0.212 * -0.17 * -0.164 * -0.167 * 

(0.019) (0.021) (0.021) (0.021)  
Contraceptive use status 0.486 * 0.572 * 0.626 * - 

(0.118) (0.12) (0.121)  
Child death 2.144 * 2.048 * 2.02 * 1.985 * 

(0.113) (0.113) (0.112) (0.113)  
Socio-economic 
Women's education -0.068 * -0.038 * -0.022 * 

(0.016) (0.017) (0.016)  
Womens work experience -0.831 * -0.628 * -0.655 * 
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Notes: * Indicates statistically significant at least at the 0.05 level. Figures within the parentheses are the standard 
deviations of the variables. 

For the rural situation, it appears from table 4 that no fertility variation is observed at level 3. However, fertility 
variations exist in level 2 and level 1. This indicates that there is a fertility variation not only at the individual level 
but also in block levels in rural Bangladesh. This is an interesting result and it can be partially explained by the fact 
that there is a large difference between rural areas. This may be linked to cultural or socio-economic factors. Fertility 
patterns in the rural areas closer to urban centres will be different from those which are far away from urban centres. 

Table 4: Parameter estimates for fitted model of born of rural younger women (aged below 30 years) 

(0.126) (0.131) (0.132)  
Cultural and decision-making 
Religion 0.275 * 0.245 * 

(0.153) (0.154)  
Family planning decisions 0.031 0.144 

(0.122) (0.121)  
Female independence score -0.134 * -0.125 * 

(0.025) (0.026)  
Random effect 
Level 3 0.038 0.051 0.036 0.027 0.018 
CONS / CONS (0.046) (0.047) (0.034) (0.027) (0.021)  
Level 2 0.218 * 0.049 0 0 0 
CONS / CONS (0.091) (0.048) (0) (0) (0)  
Level 1 6.3 * 4.658 * 4.537 * 4.455 * 4.533 * 
CONS / CONS (0.23) (0.17) (0.161) (0.159) (0.161)  
-2 log likelihood 7456.16 6953.52 6896.27 6866.46 6892.86 

(Deviance change) (p<0.000) (p<0.000) (p<0.000) (p<0.000) 
 

(%) 27.4 * 30.2 * 31.4 * 30.4 * 

Explanatory variables 
Model 1 Model 2 Model 3 Model 4 Model 5 
Estimate Estimate Estimate Estimate Estimate 

Fixed effect 
Constant 2.005 * 3.579 * 3.538 * 3.388 * 3.605 * 

(0.031) (0.151) (0.152) (0.167) (0.1662)  
Demographic 
Age at first marriage -0.156 * -0.152 * -0.154 * -0.16 * 

(0.009) (0.009) (0.009) (0.009)  
Contraceptive use status 0.701 * 0.721 * 0.699 * - 

(0.04) (0.041) (0.042)  
Child death 1.781 * 1.771 * 1.771 * 1.773 * 

(0.044) (0.044) (0.044) (0.045)  
Socio-economic 
Women's education -0.018 * -0.022 * 0.0002 

(0.007) (0.007) 0.007)  
Womens work experience 0.055 0.063 0.108 

(0.061) (0.061) (0.063)  
Cultural and decision-making 
Religion 0.070 0.066 

(0.066) (0.067)  
Family planning decisions 0.154 * 0.239 * 

(0.043) (0.044)  
Female independence score 0.007 0.023 

(0.011) (0.012)  
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Notes: * Indicates statistically significant at least at the 0.05 level. Figures within the parentheses are the standard 
deviations of the variables. 

As with the younger rural cohort, no fertility variations are observed between the regions in the case of older rural 
cohorts (see table 5). It has been found that fertility variation is significant at the block and individual levels, and 
most of this variation is observed to be between individual women. When demographic variables are included, 
fertility variation is much reduced at level 2 and level 3 for older rural women. 

Table 5: Parameter estimates for the fitted model of rural older women (aged 30 years or older) 

Random effect 
Level 3 0.0006 0.015 0.015 0.016 0.007 
CONS / CONS (0.003) (0.011) (0.012) (0.012) (0.006)  
Level 2 0.0486 * 0.047 * 0.048 * 0.053 * 0.047 * 
CONS / CONS (0.016) (0.012) (0.012) (0.013) (0.012)  
Level 1 2.576 * 1.669 * 1.665 * 1.657 * 1.762 * 
CONS / CONS (0.054) (0.035) (0.035) (0.035) (0.037)  
-2 log likelihood 17785.1 15785.8 15778.8 15764.4 16035.3 

(Deviance change) (p<0.000) (p<0.000) (p<0.000) (p<0.000) 
 

(%) 34.0 * 34.0 * 34.1 * 30.7 * 

Explanatory variables 
Model 1 Model 2 Model 3 Model 4 Model 5 
Estimate Estimate Estimate Estimate Estimate 

Fixed effect 
Constant 5.837 * 7.206 * 7.246 * 6.006 * 6.049 * 

(0.13) (0.293) (0.289) (0.573) (0.573)  
Demographic 
Age at first marriage -0.215 * -0.207 * -0.129 * -0.123 * 

(0.017) (0.017) (0.037) (0.037)  
Contraceptive use status 0.242 * 0.281 * 0.361 * - 

(0.077) (0.077) (0.078)  
Child death 2.32 * 2.312 * 2.276 * 2.254 * 

(0.080) (0.080) (0.079) (0.079)  
Socio-economic 
Women's education -0.045 * -0.028 * -0.018 

(0.018) (0.014) (0.018)  
Womens work experience -0.735 * -0.630 * -0.626 * 

(0.103) (0.105) (0.105)  
Cultural and decision-making 
Religion 1.857 * 1.902 * 

(0.612) (0.613)  
Family planning decisions -0.201 * -0.142 * 

(0.079) (0.078)  
Female independence score -0.108 * -0.099 * 

(0.022) (0.022)  
Age at first marriage x religion -0.084 * -0.088 * 

(0.041) (0.041)  
Random effect 
Level 3 0.0677 0.11 0.095 0.046 0.042 
CONS / CONS (0.056) (0.077) (0.068) (0.037) (0.034)  
Level 2 0.431 * 0.252 * 0.251 * 0.207 * 0.195 * 
CONS / CONS (0.08) (0.053) (0.053) (0.047) (0.047)  
Level 1 6.431 * 5.039 * 4.966 * 4.906 * 4.941 * 
CONS / CONS (0.151) (0.119) (0.117) 0.115) (0.116)  
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Notes: * Indicates statistically significant at least at the 0.05 level. Figures within the parentheses are the standard 
deviations of the variables. 

Age at first marriage, women's education and women's work experience are found to have a significant negative 
effect on children ever born in all younger-older urban and rural cohorts (except for the younger rural cohort where 
influence of women's work is insignificant). Female independence is also found to have a statistically significant 
negative (inverse) influence in the case of both urban and rural older cohorts. Ever use of contraception and 
experience of child death are found to exert a statistically significant positive influence on children ever born. One 
surprising result is that in the case of younger rural women, couples who have taken joint family planning decisions 
are found to have higher fertility. However, for the older cohort, the effect is reversed as expected. The above 
findings support the earlier analysis carried out by Khan (1996) and show that the hierarchical structure is not of 
concern in the interpretation for the models concluded earlier. Moreover, this analysis demonstrates that, apart from 
a little fertility variation in rural level 2, most of the variation is due to differences between individual women. Thus, 
it is justified to conclude single-level analysis. The low value of R2 is generated mainly as a result of selecting a few 
variables in the models. Inclusion of other variables important in explaining fertility is also discussed by Khan 
(1996). 

Multilevel logistic regression models  

In this section, an attempt has been made to estimate parameters by using multilevel logistic regression. This 
procedure will be used to build up fertility models in order to identify the factors responsible for the most recent 
fertility rates in Bangladesh. This is different from the ordinary logistic regression as it provides fixed effects as well 
as random effects in the model. It has been applied in some recent studies, for example, Goldstein (1991a), Jones 
and others (1992) and Rodriguez and Goldman (1995). However, it has not been applied in determining fertility 
rates. It is very important from the conceptual point of view because it provides evidence of fertility variation due to 
the nested structure of data apart from determining fertility in the model. This analysis will be used to justify the 
interpretation of results obtained in single-level analysis (see Khan, 1996). 

Although many packages are available to fit logistic regression models, for example GLIM, Genstat, BMDP, SAS or 
SPSS, none of these is designed to fit multilevel models (Paterson, 1995). In MLn the logistic regression "macro" 
can estimate the parameters for many levels of hierarchy and give estimates which are much more convenient and 
reliable. The model specification and other details are provided below. Using the current notation of Equation 1, yijk 
denoting a response variable for the ith woman in the jth block of the kth region. The positive response (yijk = 1) 
corresponds to women who gave birth to a baby in the year preceding the survey and zero otherwise, and pijk is the 
probability of this event yijk = 1. Thus, a three-level logistic regression model (equation 2) can be written as follows: 

 

where logit(pijk), the natural logarithmic transformation of pijk, is known as the linear predictor ( , say). The next 
entity within brackets represents the odds of an individual giving birth. Note that as p ranges between 0 and 1,  has 
a range from -  to + . Goldstein (1991b) introduced a general model which is a sum of a non-linear component 
and a linear component, both of which may contain fixed and random variables. Since yijk is binomial the model can 
be written as follows: 

 

where pijk = E(yijk). Then, eijk is the level 1 residual assumed to follow a binomial distribution. This is a non-linear 
equation with fixed and random parameters at level 2 and level 3. The constant is allowed to be random at level 2 
and level 3. In the random part, level 1 binomial variation is denoted by BVAR whose variance is constrained to be 
1 (for details, see Goldstein, 1991b; Paterson, 1995; Rasbash and Woodhouse, 1995). Therefore, level 1 variation 
provides estimates for a binomial assumption and allows a check as to whether or not the assumptions of binomial 
variation are satisfied. 

In table 6, Model 1 is the model for the constant only and higher models are developed as previously. The fixed 

-2 log likelihood 17947.9 16945.5 16885.3 16881.0 16902.3 

(Deviance change) (p<0.000) (p<0.000) (p<0.000) (p<0.000) 
 

(%) s 22.2 * 23.5 * 25.2 * 25.0 * 
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estimate represents the log-odds of giving birth in the year preceding the 1989 BFS survey. It can be seen from 
tables 6-9, that apart from the older rural cohort, there is no statistically significant fertility variation at level 2. This 
indicates that fertility varies between the blocks (level 2) for older rural women. None of the level 3 variation was 
found to be statistically significant. From consideration of the fixed parameter estimates indicated, none of the 
interaction terms were significant. 

Table 6: Summary of results from estimated logistic regression models for urban younger women 

Notes: * Indicates significant at least at the 0.05 level. Figures within the parentheses are the standard errors of the 
parameter estimates. 

Table 7: Summary of results from estimated logistic regression models for urban older women  

Explanatory variables 
Model 1 Model 2 Model 3 Model 4 Model 5 
Estimate Estimate Estimate Estimate Estimate 

Fixed effect 
Constant -1.292 * -1.229 * -1.155 * -1.19 * -1.283 * 

(0.057) (0.094) (0.109) (0.224) (0.221)  
Demographic 
Contraceptive use status -0.288 * -0.273 * -0.261 * - 

(0.115) (0.12) (0.122)  
Child death 0.535 * 0.528 * 0.533 * 0.525 * 

(0.135) (0.139) (0.140) (0.140)  
Socio-economic 
Women's education -0.009 -0.006 -0.011 

(0.015) (0.016) (0.016)  
Womens work experience -0.283 -0.258 -0.254 

(0.162) (0.167) (0.166)  
Cultural and decision-making 
Religion 0.064 0.078 

(0.183) (0.183)  
Family planning decisions -0.012 -0.021 

(0.138) (0.137)  
Female independence score -0.016 -0.024 

(0.026) (0.026)  
Random effect 
Level 3 0 0 0 0 0 
CONS / CONS (0) (0) (0) (0) (0)  
Level 2 0.006 0.001 0.008 0.009 0.010 
CONS / CONS (0.041) (0.041) (0.042) (0.042) (0.042)  
Level 1 1.00 1.00 1.00 1.00 1.00 
BVAR/BVAR (0) (0) (0) (0) (0)  
-2 log likelihood 1967.8 1932.4 1929.6 1932.4 1932.7 

(Deviance change) (p<0.000) (p<0.000) (p<0.000) (p<0.000) 
 

Explanatory variables 
Model 1 Model 2 Model 3 Model 4 Model 5 
Estimate Estimate Estimate Estimate Estimate 

Fixed effect 
Constant -2.610 * -2.4 * -2.368 * -2.031 * -2.188 * 

(0.141) (0.217) (0.240) (0.392) (0.384)  
Demographic 
Contraceptive use status -0.551 * -0.524 * -0.385 * - 

(0.205) (0.215) (0.221)  
Child death 0.196 0.175 0.135 0.155 

(0.206) (0.212) (0.214) (0.213)  
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Notes: * Indicates significant at least at the 0.05 level. Figures within the parentheses are the standard errors of the 
parameter estimates. 

Table 8: Summary of results from estimated logistic regression models for rural younger women 

Socio-economic 
Women's education -0.012 -0.038 -0.026 

(0.029) (0.032) (0.031)  
Womens work experience -0.0001 -0.237 -0.245 

(0.235) (0.251) (0.250)  
Cultural and decision-making 
Religion 0.267 0.287 

(0.320) (0.320)  
Family planning decisions -0.381 -0.454 * 

(0.218) (0.213)  
Female independence score -0.178 * -0.183 * 

(0.052) (0.051)  
Random effect 
Level 3 0.032 0.024 0.026 0.008 0.012 
CONS / CONS (0.056) (0.049) (0.050) (0.036) (0.039)  
Level 2 0.136 0.084 0.075 0.014 0.026 
CONS / CONS (0.153) (0.145) (0.143) (0.133) (0.135)  
Level 1 1.00 1.00 1.00 1.00 1.00 
BVAR/BVAR (0) (0) (0) (0) (0)  
-2 log likelihood 100.49 38.93 37.08 30.65 30.61 

(Deviance change) (p<0.000) (p<0.000) (p<0.000) (p<0.000) 
 

Explanatory variables 
Model 1 Model 2 Model 3 Model 4 Model 5 
Estimate Estimate Estimate Estimate Estimate 

Fixed effect 

Constant -1.171 * -0.144 * -1.143 * -1.172 * -1.268 * 

(0.075) (0.073) (0.071) (0.094) (0.135)  
Demographic 
Contraceptive use status -0.49 * -0.513 * -0.511 * - 

(0.075) (0.077) (0.078)  
Child death 0.509 * 0.537 * 0.551 * 0.545 * 

(0.074) (0.075) (0.075) (0.075)  
Socio-economic 
Women's education -0.023 -0.027 -0.011 

(0.013) (0.014) (0.013)  
Womens work experience -0.326 * -0.249 * -0.283 * 

(0.116) (0.118) (0.117)  
Cultural and decision-making 
Religion 0.011 0.022 

(0.104) (0.104)  
Family planning decisions -0.234 * -0.177 * 

(0.077) (0.077)  
Female independence score -0.065 * -0.080 * 

(0.021) (0.021)  
Random effect 
Level 3 0.024 0.015 0.011 0.011 0.019 
CONS / CONS (0.019) (0.014) (0.011) (0.011) (0.016)  
Level 2 0 0 0.002 0 0 

10



Notes: * Indicates significant at least at the 0.05 level. Figures within the parentheses are the standard errors of the 
parameter estimates. 

Table 9: Summary of results from estimated logistic regression models for rural older women 

Notes: * Indicates significant at least at the 0.05 level. Figures within the parentheses are the standard errors of the 
parameter estimates.  

The multilevel logistic regression analysis reveals important findings confirming the results of Khan and Raeside 
(1996). Specifically, the impact of contraceptive use in reducing the fertility rate is confirmed. Since the prevalence 
of contraception has increased in recent years in Bangladesh, this has become the main mechanism of fertility 
decline. The experience of child death is confirmed as having a positive significant effect, but only among the 
younger urban and rural cohorts. This can be explained partly by the younger couple's desire to achieve their 
expected family size. They usually have babies until they have completed their desired family size. Apart from urban 
younger women, female independence is found to have a significant negative influence on fertility. Religion is no 
longer found to be important in urban areas. However, in the case of rural areas religion was found to have a 
significant positive effect in both cohorts. Surprisingly, in urban Bangladesh, neither women's education nor 

CONS / CONS (0) (0) (0.022) (0) (0)  
Level 1 1.00 1.00 1.00 1.00 1.00 
BVAR/BVAR (0) (0) (0) (0) (0)  
-2 log likelihood 5331.22 5174.43 5150.53 5123.3 5197.4 

(Deviance change) (p<0.000) (p<0.000) (p<0.000) (p<0.000) 
 

Explanatory variables 
Model 1 Model 2 Model 3 Model 4 Model 5 
Estimate Estimate Estimate Estimate Estimate 

Fixed effect 
Constant -2.463 * -2.287 * -2.362 * -2.788 * -3.001 * 

(0.148) (0.173) (0.174) (0.287) (0.291)  
Demographic 
Contraceptive use status -0.659 * -0.726 * -0.687 * - 

(0.131) (0.134) (0.135)  
Child death 0.140 0.188 0.162 0.204 

(0.136) (0.137) (0.137) (0.136)  
Socio-economic 
Women's education 0.077 * 0.090 * 0.069 * 

(0.027) (0.027) (0.027)  
Womens work experience -0.085 -0.022 -0.018 

(0.176) (0.179) (0.179)  
Cultural and decision-making 
Religion 0.718 * 0.761 * 

(0.231) (0.231)  
Family planning decisions -0.059 -0.052 

(0.130) (0.128)  
Female independence score -0.101 * -0.118 * 

(0.039) (0.038)  
Random effect 
Level 3 0.086 0.064 0.056 0.042 0.057 
CONS / CONS (0.073) (0.058) (0.053) (0.044) (0.054)  
Level 2 0.334 * 0.276 * 0.280 * 0.231 * 0.277 * 
CONS / CONS (0.106) (0.099) (0.100) (0.094) (0.098)  
Level 1 1.00 1.00 1.00 1.00 1.00 
BVAR/BVAR (0) (0) (0) (0) (0)  
-2 log likelihood 1011.74 798.60 747.81 566.41 765.1 

(Deviance change) (p<0.000) (p<0.000) (p<0.000) (p<0.000) 
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women's work force participation was found to have a significant effect on fertility. However, in the rural areas, 
women's work and level of education were found to be significant for both younger and older women. Despite low 
educational attainment and work force participation of women, these variables have an important influence on 
fertility in Bangladeshi society. 

The most recent fertility modelling reveals that contraceptive use, child death and female independence are the most 
important contributory factors. As some of these factors operate through contraception, further models were 
developed by removing contraception from Model 4. It has been observed that no new factor appeared to be 
significant in Model 4. The most important finding is that fertility variation between the blocks (level 2) as well as 
between the regions (level 3) is not found to vary much. This statement also leads to support for the use of single-
level analysis. 

Conclusions 

Despite highlighting a number of determinants of fertility for urban and rural women in Bangladesh, this study 
demonstrates the importance of methodological issues in fertility studies. Because multilevel analysis enhances 
confidence in the results, this study favours the checking of hierarchical effects, particularly for a large-scale data 
set. It has been found that most of the variation in fertility occurs at the individual level of women. (This does not, 
however, mean that there is no significant variation between different levels for other demographic enquiry in the 
1989 BFS). Furthermore, the study also found significant fertility variations between blocks for older rural cohorts, 
which indicates the importance of further studies to investigate hierarchical effects for many levels. 

This paper examined the determinants of fertility within a framework of considering demographic, socio-economic, 
cultural and decision-making variables for hierarchically structured data. Perhaps the most important contribution 
here is that cultural and decision-making variables have been found to play an important role in explaining fertility 
in Bangladesh apart from the other two groups of variables. Religion was found to have a significant influence in 
rural areas, particularly among older women. This would seem to suggest that increasing urbanization may help to 
reduce this influence and thus reduce overall fertility rates for the country. 

It has also been found that the role of joint family planning decisions in the household and increasing female 
autonomy are associated with lower fertility rates in both urban and rural Bangladesh. Contraceptive use has been 
found to be one of the most important variables in explaining fertility. The negative effect of contraceptive use on 
the most recent fertility rates indicates an increased level of contraceptive use and its effectiveness in Bangladeshi 
society. Although child mortality is declining slowly in Bangladesh, it still plays an important role in predicting 
fertility. It has been found from this study that an experience of child death is associated with higher likelihood of 
having a subsequent birth. Thus, it is urgent that child deaths be reduced in order to lower fertility rates in 
Bangladesh. 

As far as policy implications are concerned, some of these findings are similar to those of previous studies: Ullah 
and Chakraborty, 1993; Amin and others, 1993; Islam and Khan, 1995. Nevertheless, this study highlights the 
statistically significant influence of the "traditional" demographic and non-demographic variables on Bangladeshi 
fertility, focusing on urban and rural fertility rates, particularly on children ever born and the most recent fertility in 
Bangladesh. Attempts have also been made to determine the hierarchical fertility variation in Bangladesh which had 
been ignored in previous studies. It can be suggested that raising age at first marriage, increasing the usage of 
contraception and encouraging higher levels of education, encouraging a higher degree of shared decision-making in 
households and lowering the rate of child mortality no doubt can reduce fertility further in Bangladesh. Therefore, it 
is anticipated here that these findings may be useful to policy makers. 

The principal aim of this paper has been to construct a hierarchical model of fertility for the 1989 BFS data and this 
has been illustrated here for few selected variables. A great deal of research remains to be done in the future. In 
particular, more research needs to be carried out to determine fertility with regard to the cultural norms and beliefs of 
people in the society. It is suggested that such an investigation can be undertaken in MLn, with a special emphasis 
on the random effects of variables. 
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