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Abstract

In the past, growth in human population has often been associated with species loss. Current rates of population growth, both globally (one million more births than deaths every 103 hours) and regionally, pose of a threat of additional ecological damage. There is a well documented unmet demand for family planning in nearly all high fertility countries.  Improved family planning and safe abortion services will improve the health of women and their families, accelerate fertility decline, and help preserve the environment. Many ecologically vulnerable areas are especially poorly served by family planning services.  Examples are given of improving family planning services through private health provides near the Kakamega Forest in western Kenya, and of adding family planning choices to a reforestation project run by the Jane Goodall Institute near the Gombe National Park, Tanzania.  Wildlife biologists can play a critical role in identifying local professionals and institutions with the potential to improve family planning. 

Introduction

A recent computer simulation model by John Alroy (2001) of the extinction of megafauna in North America at the end of the Pleistocene concludes:

“Human population growth and hunting almost invariably leads to a major mass extinction. In fact, it is hard to find a combination of parameter values that permits all species to survive.”

Alroy’s model fits the archaeological record well and it predicts the extinction of 32 out of 41 human prey species weighing over 180 kg within approximately 2000 years of human beings entering North America.  In Australia 23 of 24 genera weighing more than 45 kg became extinct in the late Quaternary, and Roberts, Flannery and colleagues (2001) conclude these extinctions were almost certainly the result of a human “blitzkrieg”.

Human beings, even at low population densities, are extremely destructive.  Large animals are exterminated before the smaller ones. A variety of pachyderms once roomed over Europe Asia, Africa and North Americas. It is human beings who destroyed the mammoths in the Northern Hemisphere, the elephants in China and North Africa, and who now threaten the few remaining populations in Asia and Sub-Saharan Africa (Whyte, 2001). 

As human populations become denser, the rate of habitat destruction increases and small animals and plants become extinct (Table 1) (Harrison and Pearce, 2000). 

At the most basic level there is a strong relationship between human population growth and ecological damage, although the details vary and many other factors, particularly levels of Western consumption, are also important.  On a planet that has one million more human births than deaths every 103 hours, the implications for the survival of wild animal and plant species are deeply worrying. The rate of species loss increased during the most recent doubling of the world’s population between 1960 and 1999.  Most of the populations of large mammals in the wild, including the great apes (Tutin, 2001), could become extinct during the lifetime of our children unless vigorous action is taken, including slowing the growth of human population.  

This paper builds on recognition that a large unmet need for family planning exists throughout the South.  Helping couples meet their own fertility goals is one of the most direct ways of protecting the environment.  I argue that:
· 
· current modest declines in birth rates could be accelerated if realistic access to contraception, with the back-up of safe abortion, were improved;
· several influential schools of thought work, sometimes inadvertently, against efforts to provide family planning in the developing world;  and
· programmes focused on slowing human population growth in ecologically vulnerable areas both meet the needs of the local population and have the potential to help protect the environment and endangered species.

The last is an opportunity that has been largely overlooked.

The population factor
In 1998, the UN Population Division published population projections for every country to the 2050 (United Nations Secretariat, 1999).  This year the projections to 2050 were revised to take into account the tragic spread of HIV (United Nations, 2001).  The newer projections anticipate a world population size that will be 400 million larger in 2050 than was anticipated two years ago. 


The pace of human population change is particularly startling in some countries that began with a rich diversity of plants and animals (Table 1). The UN has periodically produced long range projections as well, and these show the sensitivity of population size 150 and 200 years from now to small differences in fertility between now and 2050.  In the long range, the differences between the medium and high variant projections are often large, depending on assumptions about the rate at which family size will fall in the future.  For example, if average family size falls to 2.0, there will be 9.7 billion people on the planet in 2150, stabilizing at just above 10 billion after 2200.  However, if every second couple has one child more and the total fertility rate (TFR) stabilizes at 2.5 children per woman, then the global population in 2150 will be 24.8 billion and still rising (United Nations Secretariat, 1999).  The difference of one-half child on average changes the planet.

  
In making population projections, demographers generally assume that family planning programs will not only expand to meet the unmet need for fertility regulation, but also go beyond that to reach a high level of contraceptive prevalence.   The projections of African population growth produced by the UN assume a transition to a two-child family will take place at the pace it did in Asia.  Unfortunately, the current evidence is that this may not be the case.  There are three reasons why the population projections for Africa  may be particularly unrealistic:

· No African nation is going to adopt a one-child policy, as did the largest nation in Asia.

· Over the past 30 years in Asia contraceptive demand was either met by government (e.g.  China), or by external donors (e.g.  South Korea) and neither of these sources is so readily available in contemporary Africa. 
· Induced abortion was made legal in much of Asia, including every country that later had dramatic fertility decline, but this change still has a long way to go in  Africa.

The implications of delayed fertility decline can be catastrophic, as shown by this illustration for Nigeria, which currently has 130 million people.  If Nigeria’s average family size were to reach replacement level fertility by 2010, which is exceedingly unlikely, then the population would eventually stabilize 270 million.  But if it takes until 2050 to reach replacement level fertility, for which demand will almost certainly exist, but the services may not, then the population of Nigeria would explode to 670 million.
At current levels of fertility the population of the developing world (excluding China) will double in 36 years.  Unless family planning receives greater priority many regions of the world will continue to experience explosive population growth. 

The use of fresh water by human beings increased six fold in the twentieth century, and continued growth in human population in the twenty first century will place increasing pressure on limited water supplies. Forty-nine countries with one third of the world’s population face increasing water shortages, including India, Ethiopia, China, Nigeria and Kenya. (Harrison and Pearce, 2000).  Many of the world’s oceans are already seriously over- fished and fish catches are declining. 
Undoubtedly western consumption has contributed to the loss of tropical forest loss, and it is important to find ways to control our dependence of forest products from developing countries. But much loss of tropical forest has been also the result of an explosion in sedentary agriculture, driven in large part by human population growth.  Bangladesh and Ethiopia are examples of countries where forest cover has almost disappeared in the past half century. In the 20th century, Ethiopia’s population grew from 5 million to 65 million, and the loss of its forests is a good example of  environmental decline driven primarily by growth in local population. The consumption of firewood (mainly for cooking) outpaces the growth of trees by 70% in the Sudan, 150% in Ethiopia and 200% in Niger. 
The unmet need for family planning

I suspect that there are many biologists who accept a broad relationship between human population and the loss of biodiversity; but many biologists, like many demographers, feel that the human fertility component of this topic is intrinsically controversial and culturally offensive to the nations involved, and they are convinced that population growth is difficult or impossible to solve. As a consequence they choose to put their efforts into the conservation side of the population-environment equation.  I want to suggest this is mistaken picture. 

The one part of the population environment equation that is not in doubt is that there is a large and growing unmet demand for family planning. The Demographic and Health Surveys (and the earlier World Fertility Surveys) demonstrated unequivocally that in nearly all developing countries couples are having more children than they intended (Potts, 2001).  As Casterline and Sinding (2001) have written, “By focusing on the fulfillment of individual aspirations, unmet need remains a defensible rationale for the formulation of population policy and a sensible guide to the design of family planning programs.” 

Between one hundred million and 120 million women in developing countries are unable to decide the size of their family because they have no access to family planning choices. Merely meeting the needs of these people would lower the current global TFR of 3.2 half way towards replacement level fertility of 2.1 (Spiedel, 2000).  There is a great deal of experience creating cost-effective, culturally sensitive family planning programs.  What is lacking, I will suggest, are

· money and political commitment to support large family planning programs, 

· recognition of the potential of existing market forces to help make family planning more easily available, and 

· a local regulatory environment to expedite, rather than constrain, these efforts.  

Competing perspectives
Family planning has always been controversial, and abortion has become an almost taboo subject for many medical practitioners and for many demographers and social scientists. Sex is not an easy subject to discuss in public policy.

Over the past ten to fifteen years, five distinct schools of thought have crystallized out in the subject of international population growth concerns and family planning (Campbell, 1998).  These identifiable groups remain the key forces influencing international population policy. 
1. Population-concerned observers:  This school attempts to balance a concern for the individual suffering associated with unwanted fertility with a realization that rapid population growth has serious economic and social costs, and it recognizes the critical importance of making family planning available.
2. Development voices:  Activists focusing on the poverty of developing countries hold that family planning simply side-steps fundamental economic injustices between the South and the North that can be solved only by more equitable sharing of wealth.  This group is broad but not highly organized, and its position is not consistent with the leaders of most of the developing countries, who tend to be concerned about their population growth. 

3. Free-market economists:  Many economists, and such influential voices as the editors of the Wall Street Journal, believe that free markets can solve socio-economic problems and resource shortages, and that population growth is not a significant factor in economic decline or environmental change.  This thinking is prevalent in much of the World Bank and other institutions that control financial resources.  In addition, this free-market argument has been employed by some advocates from the religious right, who seek to reduce access to abortion and family planning in the developing world.  The irony in this alliance is that the economists tend to be libertarian on reproductive issues, while the religious right seeks government controls. 

4. Women’s advocacy groups:  The many organized groups of activists for women’s rights, and the skilled writers expressing their position, argue strongly for improved reproductive health and safe abortion along with a reduction in abuse and violence against women, improved education for girls and economic empowerment.  In the past decade they have also tended to frame family planning programs as in some way intrinsically coercive.  They consider discussion about population-environment relationships to be inappropriate, primarily because attention to this relationship might lead governments to focus on population size, structuring family planning programs that are either overtly or subtly coercive.
5. The Vatican:  Led by a single voice, this powerful school of thought hinders progress in reducing unwanted births through its influence on governments and international agencies.  UNICEF, for example, already on record for recognizing the importance of family planning for the health of children and their mothers, continues to respond to the Catholic church’s power by declining to provide family planning to mothers at the same time and place where their children are vaccinated.  The Vatican has lost much of its power over women’s individual wishes, but it continues to influence governments’ policies controlling access to family planning and safe abortion.  It prefers to focus on reducing poverty instead – not recognizing that this is impossible with high fertility. 

Unfortunately, the latter four of these schools of thought, and most potently the last three, are influential in a negative direction – that is, they all prefer to reduce attention to population growth.  The women’s advocates have become so influential on this subject that it has become politically incorrect on many university campuses in the United States to talk about population growth as a problem, particularly in connection with environmental decline.  The strategic silence exacerbates policymakers’ ambivalence about family planning, and it undermines political commitment to consider the human fertility factor in addressing ecological concerns.  It also limits politicians’ opportunities to learn about population and the need for family planning options in regions of the world where the poor have limited access – inadvertently playing right into the hands of the Vatican, which dislikes family planning.  

Stalled international funding, together with weak ministries of health in many developing countries, combined with occasional frank corruption, have left the family planning services in the poorest countries in a perilous state. There is usually a national family planning policy and some donor aid for family planning programs coming into the country, but when you look on the ground you find relatively few service outlets, breaks in the supply chain for commodities, poorly motivated staff, and a perfectly understandable tendency for preventive health services to be pushed aside by the insistent demands for curative medicine.  All of these factors are most apparent in those very peripheral areas in the developing world where many of the ecologically most fragile environments are to be found.
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Family planning in ecologically vulnerable areas

Richard Cincotta and Robert Engelman (2000) have looked at a number of what they call biodiversity hotspots. Most of these have either rapid growth of population, or high human population densities, or both.  Two of these ecologically fragile areas are the home of new family planning programs, designed to reduce the human pressures on the environment by helping couples in these high-fertility regions to achieve their own preferred family size.

Gombe Stream National Park, Tanzania

Forty years ago Jane Goodall began the study of wild chimpanzees in the Tanzania’s Gombe Stream National Park. Dr. Goodall, and the numerous Tanzanian and international researchers who have followed her, have produced a wealth of information that has changed our view of the great apes – and has shed new light on ourselves as humans.  (Goodall, 1986)   The Gombe Park covers a mere 32 square kilometers and contains about 150 chimpanzees (Pan troglodytes schweinfurthii).  Stretching along the shore of Lake Tanganyika, the park contains a number of other primates as well.  This deep lake is one of the largest bodies of pristine fresh water in the world, containing many unique species of fish.

When Jane Goodall started her work, she could climb to the top of the steep hills along the lake shore and look out over endless forest. Hippos wallowed in the lake. Today Gombe is an isolated area of forest surrounded by deforested, degraded land, and the hippos are long gone.  Even the Park itself is home to more people than chimpanzees.  

Gombe is in the Kigoma Rural District, with a population of approximately one million, including 250,000 to 500,000 refugees from Rwanda and Burundi.  Except for rapid population growth, some aspects of village life in Kigoma have changed little since Henry Stanley met David Livingstone near Kigoma in 1871.  Kigoma is the poorest region in Tanzania, with a per capita annual income of US$ 210, and the population growth rate is the country’s highest.  Only 12 per cent of couples use contraception. Traditional methods of abortion include taking toxic doses of antimalarial drugs, such as chloriquine, or inserting a foreign body through the cervix. Maternal mortality is high, approximately 200 per 100,000 women each year (Gordon, 2001).

In 1994, in response to the forest devastation, the Jane Goodall Institute launched the Lake Tanganyika Catchment Reforestation and Education Project (TACARE).  Initially this project focused on education and sustainable agricultural practices, including tree planting.  In 1997 a modest grant was made by the trustees of the David and Lucile Packard Foundation, at the request of Jane Goodall, to add family planning to the activities of TACARE.  The key to moving this project along was that Dr. Goodall had introduced us to Dr. Godfrey Mbaruku, the only board certified gynecologist for one million people. He is also the Director of the Maweni Hospital and Director of Medial Services for the District. 

Prior to the Packard project the only source of contraception was the District Hospital where family planning was offered to women after delivery. Packages of condoms subsidized from public funds are sold in the town for 200 Tanzanian shillings (equivalent to the cost of 5 bananas), but these commodities do not reach the 85 to 90 per cent of the population who live in rural areas.      

TACARE’s family planning project has trained 38 community-based distribution (CBD) workers to carry pills and condoms to the villages along the short of Lake Tanganyike, in the small wooden motor boat that carries the agricultural program.  The family planning distributors are mostly men, but they work closely with the traditional birth attendants (TBAs).  The use of family planning is increasing (Table 2).  The CBD workers also help with vaccination, and oral rehydration to treat infant diarrhea.  The Ministry of Health provides contraceptives free of charge for this program. Currently, these commodities are donated by USAID, but unfortunately, shortfalls in supply still occur in rural areas like Kigoma.  

Four doctors and 14 physician's assistants have been trained in distributing contraceptives, post-abortion care and to do manual vacuum aspiration (MVA). MVA is simple, safe technique for evaculating the uterus, using a hand held plastic syringe. It can be used to treat the bleeding and infection often associated with traditional abortion techniques, and to induce abortion in the first 10 to 12 weeks of pregnancy.)  The use of MVA has been held back only by lack of equipment.  Fortunately, a new source of equipment costing less than $5 a set (each to be used many times) is coming on line from new manufacturers in Taiwan and New Delhi. 

The villagers are mostly Catholic or Moslem, and initially the Tanzanian workers were wary of taking contraception to the villagers. However, in Jane Goodall’s words, the response at the village level was more often,  “Why didn’t you come here sooner?” 

The program is still young.  Currently CBD workers are volunteers and some financial reward needs to be developed, possibly from the sale of contraceptives, as has worked well in Thailand, Colombia and other countries. Also, as in many other countries, the CBD workers are probably over trained (three weeks training is given), and they are probably asked to keep too many records. An inventory of contraceptives distributed usually suffices to monitor work of this type. But I am confidant that changes will be made and that the work will expand and make a welcome difference to the lives of the people. A program of this type could and should have been put in place 20 years ago, but even at this late date any reduction in births will enhance the health of women and their families, and increase the chances of survival of one of the scientifically most important national parks in Africa.

Kakamega Forest, Kenya.   

The Kakamega Forest Reserve is near Kisumu and close to Lake Victoria in western Kenya and contains some of the last tropical forest in the region. It is home to several species of primates, and a large variety of birds, butterflies and other insects.  Already the forest is badly degraded, partly because it is the primary source of firewood for the densely populated region around it.  
Kenya has a total fertility rate of 4.5, and in the Kisumu region it is slightly higher. The rate of HIV infection is also high.  As in many similar situations there is a large unmet demand for family planning (Table 3).

The  Private Providers Network of Western Kenya (PPN) was started in 1996, and it is an arm of the Kisumu Medical Educational Trust founded a year earlier.  PPN serves an area that includes the Kakamega Forest Reserve. This creative population-environment project is lead by Dr. Lucie Rogo, an entomologist, and Dr. Khama Rogo, President of the Kenyan Medical Association, and a leading gynecologist in the country. 

The Kenyan project has been uniquely successful in training auxillary medical workers.  A medical team organized by Dr. Rogo has trained 75 service providers, beginning with the medical qualified doctors, and working down to nurses and medical assistants.  Most are in the 30s. ,All the providers have been trained in family planning, reproductive health and the use manual vacuum aspiration (MVA).  The trainees’ individual medical practices act as franchises, agreeing to accept the high standards set by Dr. Rogo, and charging their patients an acceptable scale of fees.  (People in the area think that family planning and reproductive health are important because the government has been providing them free.)  Dr. Rogo and others visit the franchisees regularly, to encourage them and to uncover any serious deviations from the standards set during training.  

As in Tanzania, the use of MVA requires bold leadership, but committed leaders can achieve a great deal.  The PNN has been careful to offer training to the government physicians and to validate their activities with the ministry of health. The PPN is becoming a model for other parts of Africa and MVA providers have been taught from Uganda and other parts of Kenya.  It is difficult to estimate the number of unsafe abortions that took place before the family planning service was offered and MVA became available, but it is notable that there has not been a single septic abortion death in the Kisumu Provincial General Hospital since 1998.  

Lessons learned

These two pioneer efforts to improve access to family planning in ecologically vulnerable areas demonstrate certain common themes that I suggest are central to success in this type of activity:

· Both build on existing government or private sector structures, so although they are small scale at present they could be replicated if additional resources were available.

· Committed local leaders are essential to launch project of this type. 

· Services must involve members of the local community. 

· Some external resources are needed, and they must be channeled directly to those who are dedicated to using them effectively.  These do not need to be large amounts of money.

· These programs can combine family planning and health, such as condoms for HIV prevention as well as family planning, oral contraceptive pills, and oral rehydration for childhood diarrhea. 

· Services work best when those providing them are rewarded by small payments from the people they serve.  Market forces are thus engaged to expand services, by retaining the interest of the providers and attracting new providers to the system.

· Safe abortion services are always needed and can be provided. MVA is an appropriate technology for treating botched abortions, and for safely interrupting early pregnancies as an alternative to the many unsafe methods.  It can be responsibly taught to nurses and top physicians assistants – a doctor is not required.  

· Family planning is wanted and if services are improved, then people use them

How can biologists help?

First, western biologists who often staff or support conservation organizations, or who lobby for governments to be active in conservation, need to speak out about the need to support family planning programs.  Many decision makers are aware of the concerns of some development and women’s advocates who perceive family planning programs to be in some way intrinsically coercive.  The data on unmet demand for family planning is robust and consistent, and the decision makers need to become confident that family planning strengthens the health and well-being of a woman, her family and her community.

Second, it is important for those who advocate increased availablity of contraception to understand that most problems in family planning are due not to lack of consumer demand, but to lack of resources, or lack of realistic policies about how services can be provided.  For example, the Indian government does not offer the injectable contraceptive Depo Provera in its national program, even though this method is highly popular in neighboring Bangladesh.  India’s law has allowed abortion since 1972, but only if provided by university-trained doctors – who rarely live in the million villages which are home to most of the country’s poor people.  A solution would be to train rural medical practitioners who live in the villages, but the urban doctors oppose this.   Ethiopia, one of the poorest countries in the world, still resists the community-based distribution of oral contraceptives, even though the World Health Organization (WHO) guidelines support such distribution as safe health practice.  Indeed, the Pill is on prescription in the United States not for safety reasons but instead to maintain the high commercial profit.

Third, biologists are well placed to understand the proximal factors controlling family size – age of marriage, lactation amenorrhea (McNeilly, 2001), contraception, and abortion. Abortion is an essential and intrinsic aspect of fertility regulation in all human societies.  Many public hospitals in Africa have wards filled with women, often two per bed, suffering from unsafe procedures they used in desperation to terminate their unwanted pregnancies.  Every country that has achieved replacement level fertility has access to safe abortion.  There are no exceptions.  Conversely, all countries that enjoy access to safe abortion have reached or are rapidly approaching replacement level fertility.  Abortion is an ethical issue and a diversity of opinion needs to be respected, but here also biologists are well placed to offer insights into mammalian embryology.

Fourth,  biologists who work in the field in ecologically vulnerable areas are ideally placed to help identify local leaders who, given some fairly simple resources, might be able to actually help make family planning options available for the local people. 

Conclusions

Those concerned with preserving the environment, and with leaving an inheritance of biodiversity for our children and grandchildren to enjoy, need to look more closely at the opportunity to improve family services. Policy makers are often wary of family planning programs, but there is no question that they are wanted by the people. 

Improved family planning services (including the back-up of safe abortion) are a win-win situation – people want these and  the environment benefits.  
Clearly, in many aspects of conservation, from the control of green house gases to saving the rain forest, we need to change patterns of material consumption in the North, as well as slow population growth in the South.  Unfortunately, there is no such thing as unmet demand for reduced consumption, as there is for contraception.  Limiting consumption is difficult in both developed and developing countries.  People throughout the developing world want refrigerators and cars, and they don’t want to told by the North that they cannot have them. They do want smaller families, and our help with family planning and improved reproductive health will be appreciated.  

Biologists are  well placed to help to spread the word that by responding to people’s fertility regulation needs, we can improve the health and well-being of women and their families, and help safeguard ecologically fragile environments at the same time.  
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Table 1. Medium and High UN Population Projections for Selected Countries.

United Nations, Department of Economic and Social Affairs, Population Division. (1999).

	
	Brazil
	Indonesia
	Australia & New Zealand
	Tanzania

	1950
	53.9
	79.5
	10.1
	7.9

	2000
	170.4
	211.0
	22.7
	33.6

	Medium projections 2050
	247.3
	311.3
	30.5
	88.9

	High projection 2050
	312.1
	395.2
	35.4
	100.7


Table 2. Family planning acceptors reported in Kigoma 1997-1999

	Year 
	1997 
	1998
	1999

	Total family planning acceptors
	6043
	11394
	11695

	New acceptors
	3293
	2975
	3203


Table 3. Desire to stop childbearing among currently married women, by number of living children. Kenyan Demographic and Health Survey, 1998 (n = 7,881).

	
	Number of living children

	
	0
	1
	2
	3
	4
	5
	6+
	Total

	Percent who want no more
	1.7
	8.1
	33.9
	51.8
	72.2
	78.4
	88.8
	53.2
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