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ABSTRACT

This project aims to research natural human population growth (excluding migration) in
some of WWHE’s priority places, by identifying the current stage of demographic transition in each
and prevailing fertility and mortality rates. It also examines population growth rates, and other
demographic and health factors. The aim of the analysis is to provide information to help WWF
prioritize areas where it should focus future population-health-environment efforts as it scales up
this approach within its priority places in the developing world. PHE approaches help improve
access to voluntary family planning in areas where high population growth correlates with high



priority for biodiversity conservation. Along with contributing to improving human health and local
communities’ quality of life in parts of the world where few public or private sector entities are
investing, slowing population growth may mitigate major and long-term threats to key habitats and
their rare and endangered wildlife species. Results show statistically significant patterns of higher
population growth, fertility and mortality rates, and lower demand for family planning within versus
outside priority places and in rural versus urban areas.
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INTRODUCTION

The developing world is urbanizing at a dizzying pace. Indeed, following UN projections it is
likely that by 2050 the number of people added to developing world cities will exceed the number of
people added to the planet’s population from all other regions combined (UN 2007). Yet despite
unprecedented rates of rural out-migration in recent years, the destruction of the world’s most
biodiverse forests has continued unabated. Despite a rapid decline in fertility throughout the
developing world, and attendant arguments that population growth is no longer a problem, remote
rural areas retain the highest levels of fertility on the planet, suffer extraordinarily high rates of
maternal and infant mortality and morbidity to a host of tropical illnesses and malnutrition, and
generally receive little or no access to health care. Nowhere on the planet is the interface of natural
population growth, poverty, disease, and environmental change as dramatic as in some of the remote
areas in the developing world, which often have high biodiversity value. Yet we know little about the
problem other than what we glean from disconnected local case studies. An analysis that combines
geographical conservation data with data from the Demographic and Health Surveys (DHS)- the
standard source of information on health in the developing world- provides the ideal and logical
mechanism to investigate links among natural population growth, health, poverty, and the
environment in the developing world. Such analysis provides a framework that can be used to
inform national, regional and global governmental and non-governmental organizational strategies
on population (excluding migration), development, and environmental conservation.

Many local communities in remote areas of high biodiversity have been stewards of their
environment for generations. In some places, people have moved more recently to forest frontiers
and other remote areas. In addition, natural resources may be under pressure from external forces



such as commercial logging and fishing, impacting local people’s way of life. People living in these
areas often lack livelihood alternatives. And because of their remoteness, they often have limited or
no access to social services including education, health and family planning. This results in poor
health, poverty, and continued natural population growth; frequent child bearing adversely affects
maternal as well as child health. Women may want to limit and space their families, but do not have
access to knowledge and services in order to do so. Whether migrants or locals, fertility tends to be
higher in remote rural areas both because of lack of demand for family planning services (and
attendant demand for child labor for subsistence farming) but also because of lack of access to
family planning services (Carr et al 2000).

Population growth often places new pressure on natural systems, leading for example to
opening of new areas for agriculture or subdivision of land, and greater pressure on natural
resources. In addition, when people are unhealthy they may put additional pressures on the
environment, extracting more resources to treat the sick or pay for treatment. Hence it becomes
increasingly difficult for them to use their environment sustainably.

WWE partners with communities in many remote areas of the developing world to support
them in sustainable use of natural resources and development. In many places communities cite lack
of access to health services as a major problem. Since around 2003 WWT has been integrating health
and family planning into its livelihoods and other community conservation work in sites in several
developing countries. To date this has involved working with health partners to provide basic health
services and voluntary family planning for local communities in pilot projects in Madagascar, Kenya,
Democratic Republic of the Congo, Central African Republic, Cameroon, Philippines, India and
Nepal. For example, in the Khata area of Nepal, WWZF has helped improve community access to a
variety of health and environmental setvices including: family planning, HIV/AIDS awareness and
prevention, improved sanitation and water supplies, and fuel-efficient stoves and biogas units. In
areas where similar projects have been carried out by WWTF, improved family planning outreach and
access to family planning commodities have resulted in increases in contraceptive prevalence rates
'that average between 2 to 10 percent per year of project operations.

Sites in this first round of WWF PHE projects were not selected on the basis of a health and
family planning needs assessment across WWTF priority places” in the developing world. Instead,
selection was based on a combination of factors: countries where donors were willing to fund
projects; WWTF field staff interested in piloting the PHE approach in those places; and in most cases,
surveys among local communities in those places indicating that health services were a high priority
and need. WWF would now like to scale up population-health-environment (PHE) efforts with a
focus on where they are most needed in relation to its priority places around the globe, and where
they are most likely to help alleviate negative environmental and social impacts of rapid population
growth.

1 Contraceptive prevalence rate is the percentage of women between 15-49 years of age who are practicing,
or whose sexual partners are practicing, any form of contraception.

2 WWF-US priority places are areas selected for conservation action based on the wealth and diversity of life they
support, the destructive challenges they face, and WWFE’s ability to impact them within the next decade.



From a previous study of developing world priority places supported by WWE-US, the
places with the highest population growth rates (migration and natural increase) are the following:
Amazon and Guianas, Borneo and Sumatra, Coastal East Africa, Congo Basin, Coral Triangle,
Eastern Himalayas, Galapagos, Namib-Karroo, Madagascar, Mekong, and Mesoamerican Reef
(Honzak et al., unpublished analysis). That analysis produced estimates of population doubling times
in the priority places (if population continued to grow at its current rate) - the fastest being the
Galapagos at 16 years, and Congo basin, Madagascar and Namib-Karroo next at around 25 years.
These figures gave WWF cause for concern, with little guidance towards solutions. For instance,
how much of this growth is likely to be caused by migration and how much by natural increase?’
Where within a priority place are growth rates highest, indicating where PHE interventions might be
most urgently needed? Where do these priority places lie along the arc of the demographic transition
(from high birth and death rates to low birth and death rates) and why? For natural increase, we
know that populations grow fastest during the middle transition period, when there is a bulge of
population growth attributed to declining mortality and stalled or more slowly declining fertility.
Demographic stage-sensitive interventions are useful for PHE implementation to have a more
immediate positive impact on environmental conservation and human health. The theory of
demographic transition is that as countries develop from pre-industrial to industrialized economic
systems, they move from high birth and death rates to low birth and death rates; historically
mortality declines occur much more rapidly than fertility declines, leading to rapid rates of growth
during this period. For example, the promotion of basic health services is fundamental to reduce
infant mortality, so that couples start to want smaller families in the earliest stages of transition.’
Later, a greater focus on provision of family planning to meet latent demand allows families to have
smaller, healthier families. And for migration, a host of very different interventions may be required.

WWEF and CI have documented the types of interventions conservation organizations can
take to reduce adverse impacts of migration (Oglethorpe et al. 2007), and this remains outside the
scope of the current study. We can find out the rates of natural increase and demographic transition
situation by analyzing a country’s Demographic and Health Survey (DHS) — such as trends in
fertility, mortality, living standards, and provision of services. These comprehensive surveys are
repeated periodically, and measure the national and provincial pulse of demographic transition.

The aim of this study is to provide information to facilitate population-health-environment
efforts as it scales up this approach within its priority places in the developing world. The paper
evaluates demographic dynamics in ten of the WWF-US priority places in the developing world with
the highest population growth rates, for which DHS data were available. A single priority place may
comprise only part of a single country or may cross national or international borders and be
comprised of entire countries and/or parts of several countries. Since population growth rates and

3 The rate of natural increase (RNI) equals the crude birth rate (CBR) minus the crude death rate (CDR) of a given
population. Absent migration, a positive RNI means population increase and a negative RNI means a population
decrease.

4 Stage of demographic transition (SDT) is an indicator of where a population stands in compatison to other populations in
terms of fertility, infant mortality, and population age structure. The SDT ranges from a minimum of 3 for populations
with high fertility, high infant mortality, and a young age structure, to a maximum of 12 for older populations with low
fertility, and low infant mortality.



other demographic variables can vary greatly within and between countries, the study used the
smallest areas of analysis possible for which data were available.

HYPOTHESES
The analyses reported here are guided by three interrelated hypotheses:

e DPopulation: Rural areas and areas inside the ten WWTF priority places examined will be at
earlier stages of demographic transition, will experience higher population growth, and have
more rapid doubling times than urban and less remote rural areas due to poor access to

primary health care including family planning.

e Mortality: Rural areas and areas inside the WWT priority places examined will suffer higher
infant and child mortality.

e Fertility: Rural areas and areas inside the WWTF priority places examined will experience
higher actual and wanted fertility, and will demonstrate a greater difference between actual
and desired number of children and a lower desire to limit childbearing (among married

women).

Methods
Data Collection

Ten WWE-US priority places were selected for this study on the basis of having the highest
natural population growth rates (as indicated by a previous WWT analysis), and for which there were
DHS data. To enable sufficient observations for statistical analysis, two priority places (Borneo-
Sumatra and Coral Triangle) were aggregated into a single unit - as demonstrated in Table 2-6, for a
final total of nine places used as units of analysis. These places are referred to as “aggregated priority
places” throughout the body of this paper, even though some have been not been aggregated. When
the paper refers to “BSCT,” this area includes Borneo-Sumatra and the Coral Triangle.

The ten WWTF priority places examined contain portions of 49 different countries. Seven of
these countries were ignored in this study due to the relatively small portion represented within a
WWE priority place (Angola, Bangladesh, Botswana, Malawi, Nicaragua, Nigeria, and Zambia), and
comprehensive DHS data were only available for 25 of the remaining 42 countries. As the standard
source of information on health in the developing world, Demographic and Health Surveys (DHS)
provide the ideal and logical mechanism to monitor health, poverty, mortality, and fertility in the
developing world within a consistent framework that can be scaled up to regional and global scales.
Since 1984, the DHS project has given technical assistance to over 240 surveys in more than 85
countries, with the aim of advancing global understanding of health and population patterns in the
developing world. DHS boasts a worldwide reputation for nationally representative data collection
and dissemination on fertility, family planning, maternal and child health, gender, HIV/AIDS,
malaria, and nutrition (DHS 2010).



GIS methods

A Geographic Information System (GIS) provides an easy way to spatially visualize tabular
data. ArcGIS, a common GIS application, was used for this analysis. Global Administrative Areas
(GADM) database (http://www.gadm.otrg) database provides shapefiles for country borders, as well
as for borders of multiple levels of administrative divisions. A base map was created using a country
borders shapefile for the entire world (downloaded from http://www.gadm.org/wortld). Countries
located within a priority place were selected from the attribute table, and exported into a new
shapefile with the name of the priority place. As the regions for which DHS reported data were
often not the same as the administrative boundary shapefiles, the shapefiles were modified to match
the DHS regions. This entailed renaming administrative units within a DHS region to the same
name, and then using the “Dissolve” tool to aggregate the administrative units based on name.
After dissolving the regions for each country, the analysis involved re-opening each attribute table
and added three columns (type=text): PriConZone, Country, and Region. In order to give a visual
aid to rural and urban data, global urban and rural extents were downloaded from CIESEN
(http://sedac.ciesin.columbia.edu/gpw). These data were part of CIESEN’s Global Rural and
Urban Mapping Project (GRUMP) and were supplemented with data from CIESEN’s Global
Population of the World, v. 3 database (GPWv3). Finally, boundaries for the ten WWF priority
places were added to the base map to show which regions were part of each priority place. The

boundaries of the places were extracted from a dataset provided by WWFEF-US
(19_wwf_priority_new_0208.shp) that identified its 19 overall priority places. The inclusion criterion
for political units considered within a priority place was limited to any portion of the political unit
having territory within the priority place shapefile.

Analytical methods

One-tailed comparison of means t-tests were run to test our hypotheses regarding
differences in population, fertility, and infant mortality parameters within and outside of
conservation areas as well as in urban versus rural areas. The rural and urban areas analyzed are not
necessarily within a WWT global priority place. Rather they are all the rural and urban areas in all
countries where WWF priority places are present. Our specific hypotheses are detailed in the
following section. The #test statistics take the form T'= Z/s, where Z and s are functions of the

data. In the one-sample ~test Z is \/EX / T where Xis the data’s sample mean, 7 is the sample

size, and o is the population standard deviation; s in the one-sample #test is J/ T where Tis the
sample standard deviation. The principal assumptions underlying a #test are that Z is governed by a
normal distribution, and that Z and s are independent (Tabachnik 1996).

RESULTS

National level (unweighted) data are reported along with weighted means (calculated using
the national level means) for the ten priority places in Table 1. Various population, health, and
mortality indicators comparing rural versus urban and inside versus outside WWTF priority places



demonstrate notable differences among priority places and comparing urban versus rural and inside
versus outside priority places. These trends are spatially evident in the maps attached in the
Appendix. A clear trend emerges of higher population growth, fertility (calculated as the Total
Fertility Rate’, TFR ,forward estimate), and mortality in the Congo Basin followed by the Andes
region of the Amazon-Guianas. Also, lower population growth, fertility, and mortality are observed
in the Asian priority places. Population growth, fertility, and mortality also remain consistently
higher in rural versus urban areas and inside versus outside priority places. Further analysis remains
unelaborated here due to sample-size limitations. To enable sufficient observations for statistical
analysis, the Coral Triangle and Borneo-Sumatra were aggregated together in Tables 2-6. Results are
displayed from comparison of means statistical tests between a. rural and urban and b. inside and
outside WWTF aggregated priority places. One-tailed statistical significance in means is reported at
the 0.01, 0.05, and 0.10 probability levels at the global, continental, and aggregated priority place
scales. The one-tailed distribution is consistent with our general hypotheses for each scale of analysis
elaborated above.

Population

Table 2 displays several population trends comparing rural versus urban areas and inside
versus outside aggregated priority places. Stage of demographic transition (SDT) 1s an indicator of where
a population stands in comparison to other populations in terms of fertility, infant mortality, and
population age structure. The SDT ranges from a minimum of 3 for populations with high fertility,
high infant mortality, and a young age structure, to a maximum of 12 for older populations with low
fertility, and low infant mortality. (See the corresponding map for these data labeled “Relative
Progression Along Demographic Transition”). These results are evident at the aggregated priority
place and continent scales in the stage of demographic transition (SDT). Values of the SDT are
highest in the Asian urban population (mean SDT of 11.3) and lowest in the rural African
population (mean SDT of 4.0). In accord with their SDT, the mean predicted doubling time in
Africa (based on the DHS surveys we use) for the rural population is 24.6 years, compared to a
mean doubling time of 86.1 years for the Asian urban population. Though the lowest values of the
SDT occur in rural populations (the minimum being 3.5 in the rapidly growing Congo Basin), values
of the SDT are also significantly lower in areas within aggregated priority places than in areas outside
them (the SDT when all priority places are aggregated is 7.0 within priority places, 8.3 outside).

The estimated population growth rate expresses estimated population growth rate in percent per
year while predicted doubling time expresses the estimated time it will take for a population to double (in
years) based on the current estimated population growth rate. We do not make the assumption that
population growth rates will remain constant over time, but doubling time is used to provide a
snapshot perspective of current trends, enabling easier comprehension of statistics presented. As
hypothesized, population growth is occurring fastest within rural areas and within aggregated priority
places. Within every aggregated priority place, population growth rates and predicted doubling times

5 Total fertility rate is the average number of live births per woman throughout her child bearing years if she wete to
experience exact age-specific birth rates for a given year., estimated through aggregated five-year intervals.



are higher in rural areas than in urban areas and are higher in areas within aggregated priority places
than in areas outside. The African rural population is growing fastest (3.0% per year), where the
Congo Basin as well as Madagascar have the highest infant mortality rates, child mortality rates, and
population growth rates. The Asian urban population is growing slowest (1.1% per year mean
population growth rate), with highest growth occurring in the Mekong and Eastern Himalayas
aggregated priority places. While obvious differences in total population size means that the absolute
number of people added yearly is larger in Asia than in Africa, despite higher growth rates in the
latter, the rural Congo Basin has both higher growth rates and higher absolute growth in number of
people than the rural areas of the BSCT.

Mortality

Table 3 examines mortality trends with a focus on where the majority of deaths occur in the
aggregated priority places, among infants and children. Infant mortality expresses the number of infant
deaths (under 1 year of age) per 1000 live births. Child Mortality represents the number of child
deaths of children (under 5 years of age) per 1000 live births. Within every aggregated priority place,
infant mortality rates and child mortality rates are higher in rural areas than in urban areas and (in
every case except Mesoamerican Reef and Namib-Karoo) are higher in areas within aggregated
priority places than in areas outside. To put these rates in a global context, infant mortality in the
developed world is well below 10 deaths per 1,000 live births. In this study the range is in the 20s for
developing urban areas to over 100 in rural areas of Coastal East Africa.

Fertility

Tables 4-6 express differences in actual versus wanted or ideal fertility. Tozal fertility rate is the
average number of births per woman throughout her lifetime, if she were to experience exact
current age-specific fertility rates, estimated through aggregated five-year intervals. Consistent with
the SDT results, total fertility rates are significantly higher in rural areas than in urban areas in every
aggregated priority place, except for in BSCT, Madagascar, and the Mekong, where the difference
exists but is insignificant. Rural areas in Namib-Karoo have the highest total fertility rates (mean rate
of 6.2). Areas inside aggregated priority places in every case except BSCT and Coastal East Africa
have higher total fertility rates than areas outside, though the difference is not always significant. The
trend is most significant in Amazon and Guianas (3.4 inside, 2.6 outside) and in the Eastern
Himalayas (2.9 inside, 2.2 outside). In the latter case, fertility is approaching the replacement level of
2.1 births per woman achieved in developed countries.

Wanted fertility rate is the average number of wanted births per woman (it would equal the
total fertility rate were there no unwanted births). A birth is considered wanted if the number of
living children observed at the time of conception of the birth is less than the ideal number of
children as reported by the respondent. A caveat to this indicator is that it is subject to retrospective
adjustments. Potential bias may therefore be introduced in data collection. For example, women
and couples may not be pleased to be expecting a birth at a given time, but are less likely to report
that a child was unwanted following the child’s birth. Similar relationships are visible in wanted



fertility rates: rural areas and areas inside aggregated priority places have higher wanted fertility rates
than urban areas and areas outside aggregated priority places. Rural Africa has the highest wanted
fertility rates (mean of 5.2) and urban Asia and South America have the lowest (1.8). In Asia, the
mean wanted fertility rate inside aggregated priority places (2.5) tops that in rural areas (2.3), and is
significantly different from that outside (1.9).

Actual versus ideal number of children is the difference between the actual number of children
each woman actually has and each woman’s declared ideal number of children. This measure differs
from “wanted fertility rate”; the former subtracts actual versus reported unwanted births; the latter
subtracts a stated perceived ideal number of children from the number of observed births. A
negative number indicates women on average have fewer children than the ideal number, a positive
number indicates they have more. Rural-urban differences, and differences between areas inside and
outside aggregated priority places, are also visible when the actual versus ideal number of children is
considered. Women in rural areas on average have more children than the ideal number in all
aggregated priority places, with the exception of the Congo Basin and the Mekong (each of which is
at opposite ends of the SDT spectrum). In Amazon and Guianas, the Eastern Himalayas, and the
Mesoamerican Reef women in both rural and urban areas have more children than the ideal. The
actual versus ideal number of children reported by women inside aggregated priority places is higher
than that outside everywhere except the BSCT and Coastal East Africa, and is positive (meaning
more children than the ideal) in all except the Congo Basin.

Desire to limit childbearing (married women) — The percentage of currently married women who
want no more children. Family planning services (anmet need) — The percentage of currently married
women who have unmet need for family planning services. In all aggregated priority places except
the Mekong and Amazon and Guianas, fewer women in rural areas than in urban areas desire to
limit childbearing. The difference is significant only in the Congo Basin and Amazon and Guianas (p
<.10) and in the Mesoamerican Reef (p < .05). However, highly significant differences (p < .01)
exist between areas inside and outside of priority places. In Asia and Africa as a whole, and in the
BSCT, significantly fewer women inside the aggregated priority places desire to limit childbearing
than do women outside. The same trend is observed in the Mekong (p < .05) and in Coastal Fast
Africa / Namib Karoo (p < .10). In the BSCT, 60.1% of women outside the aggregated priority
place desired no additional children, whereas within , only 52.3% of women wanted no additional
children (p < .01). The Mekong region shows similar differences, with 65.2% of women outside the
priority place wishing to limit their childbearing, while only 57.8% within have a similar desire (p <
.05). In the worldwide mean of all the DHS data we analyzed in the project, the difference also holds
(49.4% inside, 56.2% outside, p < .01). Only in Amazon and Guianas, the Congo Basin, and Namib-
Karoo did more women within aggregated priority places express a desire to limit childbearing than
those outside (although the difference is statistically insignificant).

Family planning services (demand) — Total demand, met or unmet. Family planning services
(demand) measures the sum of the percentage of women who report met need and unmet need for
family planning services. Because total demand conceals the important distinction between met and
unmet need, we separate these two measures independently. We define met need as a reported desire
to use family planning services and products that is satisfied by current availability of services.



Unmet need is defined as a reported desire to use family planning services and products that remains
unsatisfied due to current lack of availability for the services.

Family planning services demand and unmet need show no consistent trends when
comparing areas inside and outside of aggregated priority places. Clearer trends are visible when
comparing urban and rural areas. In all aggregated priority places except for the Congo Basin, unmet
need for family planning is highest in rural areas, though the difference is significant only in Coastal
East Africa and the Mesoamerican Reef. Rural areas in the Congo Basin have the lowest demand for
family planning services (39.6%), and a high unmet need (20.3%). The unmet need in urban areas of
the Congo Basin is slightly higher (21.1%). Demand for family planning is highest in urban areas in
all aggregated priority places except BSCT. The difference is only significant in the Congo Basin (p
<.05).

Discussion and Conclusion

We undertook a demographic analysis of ten WWF priority places with high population
growth rates in Africa, Asia, and Latin America. This is an effort towards guiding the design and
location of future population-health-environment interventions, and supporting conservation
activities in these areas. Specifically we identified, mapped, and statistically examined stage of
demographic transition, natural population growth rates, infant and child mortality, fertility rates,
and indicators of fertility demand. Our hypotheses of higher population growth, fertility rates,
mortality, and lower demand for family planning services within versus outside of aggregated
priority places and in rural versus urban areas were largely supported by the analysis.

While there are limitations to the data presented here, we hope that this analysis serves as a
tool for conservation organizations to craft research-informed PHE program designs. WWTF and
partners have already used data from this report in planning PHE programs in Madagascar and
Namibia. WWF is integrating information from the study into other programs, for example, climate
adaptation training and planning. With future planning in mind, we elaborate several points as
caveats and limitations to this research as well as potential avenues for future research. The first
caveat is that geography matters. Particularly scale. Our results are a function of our units of analysis.
The smallest scale we can use reliably here is the first sub-national level, or district. Unless the DHS
greatly expands its sample size or specialized surveys are undertaken at local scales, the district, or in
some cases the municipality, will remain the lowest common denominator for integrating further
data layers (e.g. land coverage classifications). Easily modifiable in future research is the
inclusion/exclusion critietia for grouping of districts. For example, for this analysis we consider a
district within a priority place if any portion of its territory overlaps with a priority place. This
criterion could be changed, for example, to a minimum inclusion of 50% of the district within the
priority place. Further, we separate overall (aggregated national level) rural vs urban (for all countries
with at least a portion of their national territory within one of the 10 priority places); future research
could usefully also examine rural vs urban differences inside vs outside priority places. Lastly, this
study does not cover all areas within the WWTF priority places. Rather it covers areas where DHS
data are available. While this remains incomplete, it is the richest data available for the questions we



probe and affords sufficient spatial and temporal coverage to yield credible results. Any statistical
differences between “inside” and “outside” priority places could be even more significantly
divergent with more complete data coverage.

With these caveats expressed, based on the data examined here, it is possible to begin to
prioritize among rural areas in priority places for future PHE interventions. While the majority of
households surveyed in all priority places, save the Congo Basin, wish to limit childbearing, two
geographic regions where investments in family planning are likely to have an impact on rapidly
changing fertility, due to high unmet demand for family planning services, are Coastal East Africa
and the Mesoamerican Reef. Demographic transition stage largely influences the findings here. For
example, the Congo basin has low demand to limit childbearing in large part because infant mortality
is still high; it is at an early stage of demographic transition as per those results. However, if much
needed health services were provided in the Congo Basin, along with family planning services, child
survival rates would increase, and couples would be more inclined to limit overall births. Under this
scenario, once people have access to and knowledge about family planning, demand may grow very
fast. Similarly, nearly a quarter of households in Coastal East Africa and the Mesoamerican Reef
wish to have access to contraception yet their desire remains unfulfilled. Similarly, households within
priority places in Coastal East Africa, the Mesoamerican Reef, Amazon and the Guianas and the
Eastern Himalayas wish to have neatly one child fewer than they currently have.

While unmet demand is notable across priority areas, the lack of demand for family planning
in priority places relative to non-priority regions is consistent with Caldwell’s (1976; 2007) notion of
intergenerational wealth flows. According to this theory, at low levels of rural development, wealth
flows from children to adults, for example through agricultural labor. As societies develop, women
become educated, children attend school, and household heads find wage labor, a threshold is
ultimately passed whereby wealth flows reverse and flow from parents to children. Once this
transition occurs children become a financial burden rather than a source of economic stability. This
transition is expected to influence downwards the ideal number of children and upwards the
demand for family planning. This theory is consistent with the unusually high fertility in remote rural
areas, for example, in protected areas (Carr 2007). However, we also know that demand can be
stimulated through increasing supply (Bongaarts 1987; Piotrow et al 1994).

Further research could usefully continue to fill in gaps between macro and micro scales,
especially given the lack of demographic data available for small areas, particularly remote areas of
high priority for conservation. Only with further refined data accompanied by qualitative on-the-
ground field research can we credibly answer remaining questions such as why in Amazon and
Guianas, the Congo Basin, and Namib-Karoo did more women within aggregated priority places
express a desire to limit childbearing than those outside. The difference was statistically insignificant
but was it meaningful? It is our hope that this report will serve as a catalyst for probing this and
other questions with enhanced theoretical and methodological tools. Nevertheless, given
overwhelming statistically significant differences in mortality between rural-urban and aggregated
priority place versus areas outside them, it does appear evident that rural areas within priority places
should also become priority intervention areas for maternal and child health services.
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Table 1. National Level Data for each Priority Place
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Table 1. Continued

Coastal East Africa
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Table 1. Continued

Congo Basin
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Table 1. Continued

Madagascar
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Table 1. Continued

Mesoamerican Reef
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Mexico 1987 465 | 64.9 Rural 5.0 3 Pl 37 6 2.3 57.1 79212721 104 2.94 245
Inside 39 6.0 3.0 4.7 1.7 61.7 73.51209192.9 2.5 29.0
Outside 34 7.9 3.0 3.8 0.8 60.6 48.2 | 12.9 | 60.5 2.1 355
Urban 3.0 1376 83 2.9 33 0.5 61.8 16.2 77.9 3821 7.7 |45.6 1.8 414
Rural 4.6 |463 | 43 3.6 5.3 1.7 56.9 23.2 67.7 53.6119.5|71.9 2.7 27.3
Average
Inside 39 1442 6.6 33 4.6 1.4 58.6 50.3 1163 ]65.7 2.4 30.9
Outside | 3.7 [43.7] 6.8 33| 41| 08| ss0 448137577 22 |34
Namib-Karoo
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Urban 2.5 |32.1 12 2.8 2.8 0 61.7 50.3 -11.4 15.5 80.9 434 17 59.7 1.52 47.5
Namibia 200607 15 323 Rural 3.8 |43.7 8 33 4.3 1 57.6 41.9 -15.7 | 25.7 70.3 5251247758 2.32 31.1
Inside 351397 7.9 3.1 3.9 0.8 61.8 45.6 -16.2 | 21.8 75.3 4791 21.6 | 68.5 2.1 355
Outside 34 1374 8.0 33 3.5 0.2 57.2 45.5 -11.7 | 20.5 73.8 50.8 |1 24.1 | 73.6 1.8 41.7




Table 2.

Stage of Demographic Transition Es"'g:f;:‘;{’i““““ Predicted Doubling Time

urban outside agg.  inside agg. | urban

mean  ruralmean priority place priority place [ mean  rural mean | urbanmean  rural mean
Amazon & Guianas 108 72 105 860 [ 14 23w 56.7 318
Borneo & Sumatra / Coral Triangle s 95+ 97 96 14 19 532 393
Constal Fast Africa 70 35 45 42 21 3.0 #x 345 243w
Congo Basin 57 35 51 40+ 24 3.0 #x 30.7 244 wx
Fastern Himalayas 113 83 100 85 11 1.7+ 68.6 436
Madagascar 70 40 38 20 28 354 253
Mekong 110 958 100 73 % 08 13 1256 590
Mesoamerican Reef 958 58 % 75 72 17 2.6+ 441 281+
Namib-Karoo 78 51 80 79 21 3.0 % 358 250 *
Africa 67 40 wer 49 47 22 3.0 #x 3.4 24,6 #x
Asia 113 9.2 e 99 g7 [ 11 1.6 86.1 483+
South America 108 72 e 105 g6 [ 14 23w 56.7 31.8 =
Total 88 60w 83 70 | 17 25w 515 320w
Significance at the 017, 05", and 10 levels reported.
Table 3. Mortality

Mortality - Infant Mortality - Under 5

urban outside agg.  inside agg. | urban outside agg. inside agg.

mean  ruralmean priority place priority place | mean  rural mean  priority place priority place
Amazon & Guianas 400 621 % 395 497+ 505 84,6 % 516 682 %
Borneo & Sumatta / Coral Triangle 273 403 266 390+ | 341 562 % 36.2 53.6 %=
Coastal ast Africa 722 99.0 78.4 1023+ | 1152 1528 * 1283 1500 *
Congo Basin 716 98.5 78.1 870 1198 167.1 1286 1417
Fastern Himalayas 454 644 513 616+ 569 84,6+ 66.1 824 %
Madagascar 4238 756 722 733 1200 1168
Mekong 343 532 295 394 22 66.1 414 4938
Mesoamerican Reef 356 509 49 378 27 67.8 % 554 504
Namib-Karoo 541 577 508 479 824 90.0 736 685
Africa 660 883 o 763 843 % 1072 143.1 1243 1305
Asia 367 542 4 430 456 457 70,6+ 562 610
South America 400 621+ 395 497+ 505 84,6+ 516 682+
Total 503 704+ 528 613+ 7338 1052 # 76.7 89.5
Significance at the 017, .05%%, and 10 levels reported.
Table 4. Fertility: Actual vs. Wanted

Fertility: Total Fertility Rate Fertility: Wanted Fertility Rate

utban outside agg.  inside agg. | urban rural outside agg. inside agg.

mean  ruralmean priority place priority place | mean mean priority place  priotity place
Amazon & Guianas 26 44w 26 34w |18 25 18 2.1 wx
Borneo & Sumatra / Coral Triangle 27 36 33 31 21 27 25 25
Coastal ast Africa 39 6.1 o 57 53 32 5.1 wx 47 47
Congo Basin 45 6.1 o 46 5.6 % 40 5.5 v 42 50 %
Eastern Himalayas 22 3.0 22 200 | 16 20+ 03 1450
Madagascar 37 57 54 33 50 48
Mekong 20 26 26 35+ 17 22 20 20+
Mesoamerican Reef 32 510 38 43 24 3.6 28 33
Namib-Karoo 39 62 35 39 30 46 27 30
Africa 41 6.1 o 52 52 35 5.2 % 44 45
Asia 22 3.0 30 32 18 23 % 19 25 %
South America 26 440 26 sawe |1 25 % 18 21w
Total 33 49 o 39 42 26 3.8 0 30 33+

Significance at the .01%%%, .05%*, and .10/

* levels reported.

Desire to Limit Chil

Table 5. Fertility: Actual vs. Ideal &

Amazon & Guianas
Borneo & Sumatra / Coral Triangle
Coastal East Aftica
Congo Basin
Eastern Himalayas
Madagascar
Mekong
Mesoamerican Reef
Namib-Karoo
Africa

Asia

South America
Total

utban

mean
0.3
-0.1
00
-0.9
0.2
-0.2
-0.6
04
-0.1
-0.4
-0.2
0.3
-0.2

Actual vs. Ideal Number of Children

outside agg.
rural mean
0.5
04
0.7
-1.3
0.1

-0.8
0.8
02
-0.2
0.2
0.5
0.2

inside agg.

priority place  priority place

1.0 #*
0.1 #*
04
0.3 *xx
0.7 *xx
0.3

0.0

1.0

09 *
0.1

0.2

1.0 **
04 **

Desire to Limit Childbearing - Martied Women

urban

mean
67.8
579
385
214
70.7
438
64.5
62.9
464
332
65.2
67.8
50.9

rural

outside agg.
priority place P
69.8
60.1
36.7
19.7
69.8

65.2
59.1
57.2
33.2
66.7
69.8
56.2

inside agg.

riority place
711
523
272
205
69.7
387
57.8
574
618
308
57.4
711
49.4 ¥

Significance at the .01%%%, .05%*, and .10* levels reported.

Table 6. Family Planning Unmet N

d and Demand

Amazon & Guianas
Borneo & Sumatra / Coral Triangle
Coastal East Aftica
Congo Basin
Eastern Himalayas
Madagascar
Mekong
Mesoamerican Reef
Namib-Karoo
Africa

Asia

South America
Total

urban

mean
9.2
12.1
19.1
211
11.0
19.1
12.7
14.6
194
20.1
118
92
15.7

Family Planning Services -

rural mean
82.6
69.7
535
39.6 *
65.9
48.1
743
721
67.6
48.8
69.4
82.6
61.7 *

Family Planning
Services - Unmet Need Demand
rural mean | urban mean

165 845

145 69.6

241 % 602

203 52.1

149 730

25.0 600

154 773

217 * 80.2

27.0 763

28 % 589

149 733

165 84.5

19.7 6838

Significance at the .01%%%, .05%*, and .10* levels reported.




Table 7. National-level Data Aggregated by Priority Place

Demographic Statistics by Conservation Zone
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C tion Zone g Onof|VOS|dw|dul0  |0cBUeBoexgE(f? 022200 BE0
onservati [4 Lwiso|en|S|luojluolokloUEovZEIo00|luduon|ES[Eg|ED|wacan
Urban 2.2 13191 9.6 2.4 2.6 0.2 67.8 67.4 -3.4 9.2 84.5 40.0 | 11.0 | 50.5 1.4 56.7
. Rural 3.5 1406 52 28 | 44 1.6 72.5 72.1 -4.1 16.5] 82.6 |62.1]24.1]84.6 2.3 31.8
Amazon & Guianas
Inside 28 13751 93 2.4 32 0.7 71.2 69.2 -3.8 15.2 83.6 47.1 1159 |62.1 1.4 56.7
Outside | 2.6 | 33.8]10.7 241 28| 04 69.6 69.0 -3.2 142 ] 84.6 |357|11.4]465 2.3 31.8
Urban 2.4 32 9 2.7512.65]-0.1 ] 57.85 48.15 -9.7 12.1 69.6 27.317.05]34.1 1.40 53.2
Borneo & Sumatra / Coral Rural 3.1 |36.6 6 3.05]13.55] 0.5 57.25 46.15 -11.1 14.5 69.7 403 |16.5]56.2 1.92 393
Triangle Inside | 3.3 |343] 92 30 34|03 551 | 412 | <110 |146]| 644 |377]|150]521| 150 [502
Outside | 2.7 | 30.3]10.7 271 27| 0.0 59.6 53.1 -6.5 11.1] 722 |232| 7.1 |30.0] 0.69 [104.3
Urban 3.5 1402193 40 | 3.8 |-0.2 38.6 33.6 -7.3 182 59.7 |67.8]39.4]104.5] 2.1 354
. Rural 5.5 148.6] 4.5 5.1 5.9 0.9 34.9 30.2 9.3 23.2 50.1 93.5]153.5]141.8] 2.9 24.8
Coastal East Africa
Inside 5.2 |46.1] 4.0 50154103 30.5 25.4 -8.7 229 514 ]192.0]|51.3]138.4] 2.7 27.6
Outside 4.7 1463 | 4.5 4.8 5.0 0.6 34.3 28.4 -10.6 | 24.6 54.6 83.3 | 54.6 [133.0] 2.7 28.8
Urban 4.1 |42.7] 7.8 521 44 1]-08 21.3 20.7 -0.2 21.8| 55.0 |69.7]|46.7|113.2] 2.3 31.3
. Rural 58 |46.8 | 44 6.3 6.1 | -0.2 17.7 13.8 -3.4 21.0 ]| 423 94.1164.21152.0 3.0 24.4
Congo Basin
Inside 5.7 145.7] 3.9 58 156 ]-0.2 19.3 16.3 -1.9 234 42.6 87.3155.61137.8] 2.8 26.3
Outside 53 144.1] 5.1 6.0 | 47 |-13 19.5 21.4 0.4 22.0 513 782157511309 24 31.0
Urban 1.8 131.8] 9.0 2.1 2.1 0.1 74.2 73.7 -0.8 14.8 76.8 42911151539 1.0 73.6
. Rural 2.6 |39.5] 4.0 24132108 69.7 72.1 1.8 19.8 | 694 |67.2]23.0]88.7 1.7 41.6
Eastern Himalayas
Inside 2.8 139.1]| 84 2.4 3.1 0.7 69.9 71.7 1.0 24.8 72.5 62.2122.1]82.8 1.5 55.6
Outside | 2.4 |32.1]10.0 241241 0.1 69.8 51.3]15.8]66.1 1.0 69.6
Urban 3.5 1421 10 3.9 37 1-0.2 43.8 41.4 -2.4 19.1 60 42813191733 2.04 354
Rural 5.4 |48.8 5 5.1 5.7 0.6 40.5 32.9 -7.6 25 48.1 75.6 | 48 120 2.84 253
Madagascar
Inside 5.2 148.0] 3.8 50154103 38.7 31.4 -7.2 24.1| 47.8 722|481 |116.8] 2.7 26.9
Outside No data.
Urban 1.9 128.4(10.0 26 | 2.0 | -0.6 | 64.5 127 773 343 ] 8.2 | 422 0.8 125.6
Rural 24 1363 7.2 291 26 |-03 66.5 15.4 74.3 5321138 ]66.1 1.3 59.0
Mekong
Inside 1.7 |41.1| 8.8 3.1 1.6 | -0.3 61.3 39.4110.8149.8 1.5 54.0
Outside 2.6 |38.2] 9.8 30124 )-04 66.2 29511241414 1.4 63.3
Urban 3.0 |37.6] 83 29 33 0.5 61.8 16.2 77.9 3821 7.7 |45.6 1.8 41.4
. Rural 4.6 |46.3 | 43 36 |53 1.7 56.9 232 67.7 |53.6]|19.5]|71.9 2.7 27.3
Mesoamerican Reef
Inside 39 |442] 6.6 33 4.6 1.4 58.6 50311631657 24 30.9
Outside 3.7 143.7] 6.8 33141108 58.0 448 | 13.7 | 57.7 2.2 34.6
Urban 2.5 132.1 12 2.8 2.8 0 61.7 50.3 -11.4 15.5 80.9 4341 17 |59.7 1.52 47.5
. Rural 3.8 |143.7 8 33| 43 1 57.6 41.9 -15.7 125.7]| 70.3 52512471758 2.32 |31.1
Namib-Karoo
Inside 351397179 3.1 3.9 0.8 61.8 45.6 -16.2 218 75.3 479121.6]68.5 2.1 35.5
Outside 34 13741 8.0 331 35| 02 57.2 45.5 -11.7 1205 73.8 |50.8]24.1]73.6 1.8 41.7




CONTINENT OF AFRICA

Prionty Place:
Congo Basin, Coastal East Africa, Namib-Karoo, Madagascar

Estimated Population Growth Rate *

Units = Percent Increas e Values on Map repres ent Doubling Time
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Cutal East Africa

Prepared by: Matthew Erdman WWF PC Jan 09 2010. Sources: GADM, ISU, WWF, DHS
WANFPCO10910NO-16

#See paper for deflminon of erms




CENTRAL/SOUTH AMERICA

Pronty Place:
Amezon and Guianas, Mescamerican Reef

Estimated Population Growth Rate

Units = Percent Increas e Values on Map repres ent Doubling Time
[ = I | | I I I [ —
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*Mo DHS data were available for the Galapagos.

Prepared by: Matthew Erdman WWF PC Jan 10 2010. Sources: GADM, ISU, WWF, DHS
WWFPCO11010NO-16

*See paper for delmunon of terms
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SOUTHEAST ASIA

Prionty Place:
Borneo/Sumatra, Coral Triangle, Eastern Himalays, Mekong

Estimated Population Growth Rate "

Units = Percent lncreas e ‘l.faiuas on Map repmsent Doubling Time
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o 00 1000 1500 2000 Az ng DHS data was available for the eastem portion
of the Coral Trangle, it was left off the map to allow for
rore detai of other regions to be shown,

A

Prepared by Matthew Erdman WWE PC Jan 10 2010, Sources. GADM, ISU, WWF, DHS
VWAFPCO11010N0-33

"Ree paper for delniton of weems




