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Population Engineering and the Fight against Climate Change
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Abstract: Contrary to political and philosophical consensus, we argue that the threats
posed by climate change justify population engineering, the intentional manipulation of
the size and structure of human populations. Specifically, we defend three types of policies
aimed at reducing fertility rates: (1) choice enhancement, (2) preference adjustment, and
(3) incentivization. While few object to the first type of policy, the latter two are generally
rejected because of their potential for coercion or morally objectionable manipulation. We
argue that forms of each policy type are pragmatically and morally justified (perhaps even
required) tools for preventing the harms of global climate change.
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Two uncontroversial ideas set the stage for this article. First, climate
change is among the most significant moral problems contemporary soci-
eties face, in terms of its urgency, global expanse, and the magnitude of
its attending harms.? Second, population plays an important role in deter-
mining just how bad climate change will be.’

On the basis of these claims, we will argue that what we call population
engineering, the intentional manipulation of the size and structure of hu-
man populations, is a practical and morally justifiable means to help ame-
liorate the threat of climate change.* Policymakers and moral theorists
alike have been reluctant to wade into discussions of population policy.’

All authors contributed equally.

2See, for instance, [IPCC 2014, “Summary for Policymakers,” in Christopher B. Field
etal. (eds.), Climate Change 2014: Impacts, Adaptation, and Vulnerability. Part A: Global
and Sectoral Aspects. Contribution of Working Group II to the Fifth Assessment Report of
the Intergovernmental Panel on Climate Change (Cambridge: Cambridge University
Press, 2014), pp. 1-32, http://www.ipcc.ch/pdf/assessment-report/ar5/wg2/ar5 wgll spm_
en.pdf. (This and all other web sources were last accessed 18 December 2015).

3There are other reasons to be concerned with our growing numbers, such as food pro-
duction, water scarcity, depletion of resources, and so on, but we will focus on the role
population plays in producing the greenhouse gases that cause dangerous climate change.

4Along with the standard repertoire of broader policy efforts to fight climate change,
which will include reducing consumption-related waste, switching to renewable energy
sources, funding adaptation efforts, and so on.

3See Martha Campbell, “Why the Silence on Population?” in Philip Cafaro and Eileen
Crist (eds.), Life on the Brink: Environmentalists Confront Overpopulation (Athens:
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We think that this reluctance is unjustifiable and, ultimately, irresponsible.

We will identify four types of practices and policies (henceforth simply
“interventions”) that could effectively reduce human fertility rates: (1)
clearly noncoercive choice-enhancing interventions; (2) possibly coercive
preference-adjusting interventions; (3) possibly coercive incentivizing in-
terventions; and (4) clearly coercive interventions.®

Although we tend to agree with widespread judgments that the clearly
coercive interventions are immoral and the clearly noncoercive choice-
enhancing interventions are permissible, we will further defend the moral
justifiability of a network of preference-adjusting and incentivizing inter-
ventions. These interventions can be designed and implemented as part of
a global population engineering program while minimizing the possibility
of coercion, and should be further investigated by ethicists, social scien-
tists, and policymakers.

1. The Climate Change Crisis

Increasing concentrations of greenhouse gases (GHGs) in Earth’s atmos-
phere are raising mean surface temperatures and altering our climate.
These changes already imperil human well-being and will only get worse
without intervention. The most frequently cited harms of climate change
include those associated with extreme weather, changing disease vectors,
rising sea levels, biodiversity loss, and severe food and water shortages.’
Experts agree that climate change is at best dangerous, and at worst cata-
strophic, both for current and future generations.®

University of Georgia Press, 2012), pp. 41-55. Even if population engineering has been
largely overlooked in the climate change debate (unlike its etymological cousin, geoengi-
neering), many societies have policies and practices aimed at manipulating the size and
structure of their populations for different ends. Immigration policies, for example, are of-
ten deployed in order to grow, shrink, or stabilize a national population for economic rea-
sons. We thank an anonymous reviewer for this helpful observation.

These categories somewhat follow those used by Bernard Berelson, “Beyond Family
Planning,” Studies in Family Planning 1 (1969): 1-16, and Robert M. Veatch, “An Ethical
Analysis of Population Policy Proposals,” in Robert M. Veatch (ed.), Population Policy
and Ethics: The American Experience (New York: Irvington, 1977), pp. 445-76.

7IPCC 2014, “Summary for Policymakers” (WGII), pp. 4-8. Beyond the obvious harms
of, say, disease or drought is a second layer of less well-understood harms. For instance,
geopolitical and security impacts from the mass movement of potentially hundreds of mil-
lions of climate refugees—destitute citizens forced or pressured to abandon entire regions
or even nations due to climate change.

8TPCC 2014, “Summary for Policymakers” (WGII), p. 12. Philosophers might here raise
what Derek Parfit calls the “non-identity problem” (Reasons and Persons (Oxford: Oxford
University Press, 1984)). Parfit himself thinks there are plausible responses to the non-
identity problem, as do John Broome (Climate Matters: Ethics in a Warming World (New
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It is widely accepted that avoiding these dangerous changes to Earth’s
climate requires limiting the rise in average global temperature to a 2°C
increase over preindustrial averages.’ This target requires keeping atmos-
pheric concentrations of GHGs under 450 parts per million (ppm), which
amounts to an all-time global budget for anthropogenic carbon-equivalent
emissions of about one trillion tons, of which humanity has already used
nearly 60%.!° Recent models predict that levels of atmospheric GHG con-
centrations will reach the 450 ppm threshold in 2030 if business-as-usual
emissions continue.!' Unless significant reductions in GHG emissions
begin soon, it is likely that Earth will be locked into a catastrophic 4°C rise
in average surface temperature by 2100.!2 The consensus among scientists
and policy experts is that averting the harms of climate change requires
that we act quickly and decisively to mitigate climate disruption by chang-
ing our carbon practices (reducing consumption, switching to renewable
energy sources, and so on) and to adapt to those changes in climate that
are already occurring (by building seawalls, relocating climate refugees,
and so on).

Population growth is one of the most significant drivers of the projected
growth in GHG emissions."® Total human production of GHGs depends not
only on the carbon-intensity of individuals’ activities, but also the number
of individuals engaged in those activities.!* Indeed, there is a nearly 1:1
correlation between population growth and increasing GHG emissions in

York: W.W. Norton, 2012), pp. 61-64), Simon Caney (“Human Rights, Responsibilities, and
Climate Change,” in Charles Beitz and Robert Goodin (eds.), Global Basic Rights (Oxford:
Oxford University Press, 2009), pp. 227-47), and a host of other philosophers. Since we lack
the space to solve the non-identity problem here, we will assume that there is an obligation
to avoid dangerous climate change, and we address our arguments to those who agree.

°Article 2 of the Paris Agreement [explain since COP21 is no longer mentioned??]
would, if ratified, commit all states subject to the United Nations Framework Convention
on Climate Change to “pursue efforts to limit the temperature increase to 1.5 °C” (http://un-
fccc.int/resource/docs/2015/cop21/eng/109r01.pdf, p. 22). Although we endorse the more
ambitious 1.5°C goal, our argument focuses on the more conservative 2°C mark used by
the IPCC. See IPCC 2014, “Summary for Policymakers,” in Ottmar Edenhofer et al. (eds.),
Climate Change 2014: Mitigation of Climate Change. Contribution of Working Group Il
to the Fifth Assessment Report of the Intergovernmental Panel on Climate Change (Cam-
bridge: Cambridge University Press, 2014), p. 10, https://www.ipcc.ch/pdf/assessment-re-
port/ar5/wg3/ipcc_wg3_ar5_summary-for-policymakers.pdf.

YFor a running calculator of global GHG emissions, see http:/trillionthtonne.org/. At-
mospheric concentration reached 400 ppm in 2014.

UIPCC 2014, “Summary for Policymakers” (WGIII), p. 8.

2Ibid., p. 13 n. 2.

BIbid., p. 8.

14Since the 1970s, environmental scientists have been familiar with the IPAT equation.
Environmental impact (I) is a function of population (P), affluence (A), and technology
(T). See Marian R. Chertow, “The IPAT Equation and Its Variants,” Journal of Industrial
Ecology 4 (2000): 13-29.
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both the U.S. and Europe.'’ In the increasingly urgent moral and political
arguments concerning climate change, however, these striking facts about
the causal role of population growth fade into the background. The stand-
ard climate change argument goes like this: Our current carbon-producing
practices have us on a path to dangerous climate change. Population pro-
jections put us on track to add 2-3 billion more GHG emitters by 2050,
which raises the urgency of mitigating and adapting to climate change.
Therefore, population growth must be compensated for by policies that
more decisively address GHG emissions or adaptation practices. Notice that
population size and growth are presented purely descriptively, as if they
were merely natural variables to be predicted, rather than human variables
subject to alteration. While not everyone in the climate change debate
treats the population variable this way,'® many do, especially those with
political authority. In the next section, we will detail why this is unjustified.

2. Addressing the Crisis without Addressing Population

There are two important considerations that favor including population en-
gineering as part of the global policy response to the threat of dangerous
climate change. First, the current consensus approach to mitigating climate
change, which does not include population engineering, falls short of of-
fering a clear and reasonably certain pathway to avoiding dangerous cli-
mate change. Second, reducing global population growth over the next
century would have a truly massive effect on global GHG emissions.!”
According to the most recent estimates from the Intergovernmental
Panel on Climate Change (IPCC), in order to meet the 450 ppm target
mentioned above, global GHG emissions must steadily decline until they
are 40-70% lower in 2050 than they were in 2010, and then continue to
decline to near zero (or less) by 2100.'® These figures entail “further sub-

SWilliam Ryerson, “Population: The Multiplier of Everything Else,” in Richard Hein-
berg and Daniel Lerch (eds.), The Post Carbon Reader: Managing the 21st Century’s Sus-
tainability Crises (Healdsburg, Cal.: Watershed Media, 2010), p. 3.

1The essays in Cafaro and Crist (eds.), Life on the Brink, are a welcome exception.
See also Philip Cafaro, “Climate Ethics and Population Policy,” Wiley Interdisciplinary
Reviews: Climate Change 3 (2012): 45-61; and Monica Das Gupta, “Population, Poverty,
and Climate Change,” World Bank Research Observer 29 (2014): 83-108.

7In addition to reducing emissions and thereby helping to mitigate dangerous climate
change, population engineering in the form of fertility reduction also eases adaptation to
any climate changes that will occur by reducing the number of future climate refugees. To
capitalize on this advantage, a comprehensive population engineering program should in-
clude a migration management component in addition to a fertility reduction component;
we explore migration management in a currently unpublished manuscript.

BIPCC 2014, “Summary for Policymakers” (WGIII), p. 10. As the IPCC notes, these
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stantial reductions” beyond what has been pledged already in international
treaties."”

The IPCC assessed about 900 mitigation scenarios in order to deter-
mine the mitigation pathways most likely to accomplish these reductions
without being so expensive as to seriously compromise economic devel-
opment.”’ They arrived at what we will call the consensus approach to
fighting global climate change: a network of policy initiatives aimed at
fully decarbonizing the energy supply, increasing energy and GHG effi-
ciency in other economic sectors, properly taxing and pricing GHG pro-
duction, altering consumer behaviors and lifestyles, and better planning of
settlement patterns and transportation systems.?! According to the IPCC,
implementing these policies will not severely impact global economic
growth and indeed will very likely save money as compared to unabated
GHG emissions growth or insufficient reductions.?

One might think this is cause for optimism, but the consensus approach
to mitigating dangerous climate change is layered with assumptions and
uncertainties that should give pause. The first thing to note is that there are
live controversies about, first, whether restricting average global tempera-
ture increases to 2°C is enough to avoid the more dangerous effects of
climate change, and second, whether restricting atmospheric GHG con-

reductions must be achieved despite projected increases in GHG emissions across eco-
nomic sectors.

YIbid., p. 12. At the time of this article’s publication, it remains to be seen whether the
Paris Agreement will enter into force following ratification by the required 55 nations rep-
resenting at least 55% of global annual GHG emissions. But as recent empirical analysis
shows, even if the Paris Agreement were ratified and all states were to follow through on
their (non-binding) Intended Nationally Determined Contributions (INDCs) under the
treaty, humanity would nonetheless still be on track to see between 2.6°C and 3.1°C of
warming by 2100 (Joeri Rogelj et al., “Paris Agreement Climate Proposals Need a Boost
to Keep Warming Well below 2 °C,” Nature 534 (2016): 631-39). All of the arguments
below concerning the inadequacy of the consensus approach to achieving the 2°C target
(and even more so the 1.5°C aspirational target) would still apply following ratification of
the Paris Agreement. Thus, the arguments in this article support the view that states should
investigate population engineering in order to accomplish and to exceed their INDCs.

2IPCC 2014, “Summary for Policymakers” (WGIII), p. 10.

21bid., pp. 10-29.

22The IPCC predicts the consensus approach would cause “an annualized reduction of
consumption growth by 0.04 to 0.14 (median: 0.06) percentage points over the century”
(IPCC 2014, “Summary for Policymakers” (WGIII), p. 16). See also Global Commission
on the Economy and Climate, “The New Climate Economy,” http://newclimateeconomy.
report/; Ian Parry, Chandra Veung, and Dirk Heine, “How Much Carbon Pricing is in Coun-
tries’ Own Interests? The Critical Role of Co-Benefits,” IMF Working Paper WP/14/174
(2014), http://www.imf.org/external/pubs/ft/'wp/2014/wp14174.pdf, and Paul Krugman,
“Errors and Emissions: Could Fighting Global Warming Be Cheap and Free?” The New York
Times, 19 September 2014, http://www.nytimes.com/2014/09/19/opinion/paul-krugman-
could-fighting-global-warming-be-cheap-and-free.html.
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centrations to 450 ppm would be sufficient to achieve that goal.?* But even
if we assume these are the correct targets, the IPCC itself recognizes that
carrying out all of its policy recommendations to the letter would still leave
as much as a 33% chance of temperature increases beyond 2°C.?* More
worrisome still, the IPCC hardly considers scenarios for keeping atmos-
pheric carbon below the 450 ppm mark, which would improve humanity’s
chances of avoiding an increase of 2°C or greater.?

But even if one is satisfied with having as high as a 33% chance of
crossing the critical 2°C threshold, the models undergirding the consensus
approach still require some bold assumptions. First, in order to meet the
necessary benchmarks in time, humanity needs to start reducing GHG
emissions now. Models indicate that even if international actors follow
through on their current pledges to reduce GHG emissions over the next
15 years, delaying additional reductions beyond 2030 would significantly
increase the risk that we will be locked into a dangerous 2°C increase by
2100. Indeed, “many models could not achieve atmospheric concentration
levels of about 450 ppm CO,eq by 2100 if additional mitigation is consid-
erably delayed.”?®

Second, many of these models assume the widespread availability of
key technologies, such as bioenergy and carbon capture and storage
(CCS),” or expanded use of currently available technologies with signifi-
cant known risks, such as nuclear energy.?® Unfortunately, we do not yet
have scalable CCS technology. Each sector the [IPCC looks at, from energy
to industry to transport and buildings, is riddled with uncertainties (in how
steep required reductions and their costs are) and requires questionable
assumptions about the technological innovations and behavioral changes
needed in order to meet their respective mitigation targets. Further, there
is little wiggle room within each sector, as meeting overall targets is highly
contingent on meeting targets for each sector.?’ Third, credible expert anal-
ysis and reports from those involved with the IPCC Working Group III’s
drafting process suggest that the final policy recommendations are overly

2Some have argued that 1.7°C and 350 ppm are the necessary targets. See James Han-
sen et al., “Target Atmospheric CO2: Where Should Humanity Aim?” Open Atmospheric
Science Journal 2 (2008): 217-31; and Johan Rockstrom et al., “A Safe Operating Space
for Humanity,” Nature 461 (2009): 472-75. The aspirational target of 1.5°C in Article 2 of
the Paris Agreement indicates significant consensus that 2°C is too conservative a goal for
our mitigation efforts.

2IPCC 2014, “Summary for Policymakers” (WGIII), pp. 4 (n. 2), 10, 13 (Table SPM.1).

ZIbid., p. 16.

2Ibid. (emphasis added); see also pp. 12, 14. In the context of the Paris Agreement,
see Rogelj et al., “Paris Agreement Climate Proposals Need a Boost,” p. 636.

2IPCC 2014, “Summary for Policymakers” (WGIII), p. 16.

BIbid., pp. 12, 14, 15.

Ibid., pp. 17-26.
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optimistic, a consequence of political pressure from drafters with vested
economic interests in delaying action on climate change.*

3. Addressing the Crisis with Population Engineering

Given the high stakes of dangerous climate change and the demands, uncer-
tainties, assumptions, and risks built into the mitigation pathways that do not
address population, it seems worth giving serious consideration to popu-
lation engineering policies, if such policies could have a significant effect
on global GHG emissions. And there is good reason to think that they could.
According to a recent study, reducing fertility rates to match the UN’s
“low fertility” projections rather than the “medium fertility” projections,
which corresponds to an average difference of 0.5 children per woman,!
would likely result in a yearly reduction in GHG emissions of 5.1 billion
tons of carbon by 2100.3% (To put that number in perspective, consider that
in 2013, humans emitted 9.9 billion tons total.>*) In the near-term future,
these reductions are as large as, or larger than, the annual emissions that
could be saved from doubling the fuel efficiency of cars, increasing wind
energy 50-fold, or tripling nuclear energy.** Indeed, the study’s authors es-
timate that following the low rather than the medium fertility projections
would account for “between 16% and 29% of required emissions reduc-
tions by 2050.”%% A relatively modest reduction in fertility rates, then, could
get us roughly one fifth of the way toward the GHG emissions reductions
needed by mid-century in order to prevent dangerous climate change.

30Kevin Anderson and Alice Bows, “Beyond ‘Dangerous’ Climate Change: Emission
Scenarios for a New World,” Philosophical Transactions of the Royal Society A 369
(2011): 20-44; Nafeez Ahmed, “IPCC Reports ‘Diluted’ under ‘Political Pressure’ to Pro-
tect Fossil Fuel Interests,” The Guardian, 15 May 2014, http://www.theguardian.com/en-
vironment/ earth-insight/2014/may/15/ipcc-un-climate-reports-diluted-protect-fossil-fuel-
interests.

3'UN DESA, World Population Prospects: The 2012 Revision, Key Findings and Ad-
vance Tables (New York: United Nations, 2013), pp. 1-2, http://esa.un.org/unpd/wpp/Pub-
lications/Files/WPP2012 HIGHLIGHTS.pdf.

3Brian C. O’Neill et al., “Global Demographic Trends and Future Carbon Emissions,”
Proceedings of the National Academy of Sciences 107 (2010): 17521-26. O’Neill et al. use
the UN’s 2003 “low fertility” projection of 6.7 billion and “medium fertility” projection of
10.8 billion by 2100. These figures are slightly lower than more recent projections (see UN
DESA, World Population Prospects).

$3CO2Now.org, “Global Carbon Emissions,” http://co2now.org/Current-CO2/CO2-
Now/global-carbon-emissions.html.

30O Neill et al., “Global Demographic Trends,” p. 17525; Stephen Pacala and Robert
Socolow, “Stabilization Wedges: Solving the Climate Problem for the Next 50 Years with
Current Technologies,” Science 305 (2004): 968-72, p. 970, Table 1.

30 Neill et al., “Global Demographic Trends,” p. 6 of supplemental information.
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These results should not be all that surprising. After all, in procreating,
one makes a whole new person who will emit GHGs. But in fact, it is more
than that. By creating a new person, one makes it possible that he or she
will go on to create more people, who are then able to go and create even
more people. At least over the next few generations, during the timespan
that matters most for averting dangerous climate change, it is likely that
any people who exist will be net GHG emitters. For illustrative purposes,
consider a study by climate scientists Paul Murtaugh and Michael Schlax:
They calculated that even if we are able to make the kind of radical cuts to
our emissions hoped for by the IPCC, the total of CO; emissions saved by
refraining from having one additional child is larger than the summed life-
time savings from six common “green” activities (such as lowering one’s
transportation-related GHG emissions, increasing the energy efficiency of
one’s home, and so on).® They also calculated a less optimistic scenario,
in which we continue emitting business-as-usual. Troublingly, one’s total
CO, emissions per additional child in that scenario could run as high as
9,441 tons, swamping all of one’s non-procreative activities and raising
one’s total lifetime carbon emissions by nearly six times.>’

The arguments in the previous section showed that avoiding dangerous
climate change cannot be responsibly assured by policy proposals that ex-
clude population-related interventions. The arguments in this section show
that the ameliorative effects of population engineering in the form of fer-
tility reduction are so powerful as to warrant giving them serious consid-
eration. As a technologically feasible and highly effective means of cutting
GHG emissions, reducing human fertility could go a long way toward ad-
dressing the shortcomings of the consensus approach to climate change
mitigation. The question, it seems, is not whether we should implement

36Paul A. Murtaugh and Michael G. Schlax, “Reproduction and the Carbon Legacies
of Individuals,” Global Environmental Change 19 (2009): 14-20, p. 18, Table 3 (“Opti-
mistic Scenario”).

3Ibid., pp. 14-20. Of course, there are reasons to question these numbers. After all, in
order to make their calculations, Murtaugh and Schlax had to determine how much of one’s
descendants’ emissions one is responsible for. They settled on what they took to be an
intuitive formula, which is that someone is responsible for (1/2)" of her descendants’ emis-
sions, where n is the number of generations the descendant is removed from the procreator.
So, one is responsible for his offspring’s emissions broadly to the degree that he shares his
genes with that offspring. A second reason to question these numbers is that it is highly
unlikely that the global community will continue business-as-usual emissions for the entire
century, or that it will make the necessary emission reductions to meet the “optimistic”
scenario; the truth will likely lie somewhere in between. However, the study is instructive
for showing that having a child likely increases one’s carbon emissions by more than many
other activities that we think we ought to refrain from, and may increase one’s emissions
by so much as to swamp all nonprocreative activities. That would seem to make it an en-
vironmentally serious activity, indeed.
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some sort of fertility-reducing population engineering program, but rather
which interventions such a program should include.

4. Population Engineering Policies: Coercion and Choice
Enhancement

As with other types of policy interventions, including those aimed at grow-
ing or stabilizing a population, population engineering interventions aimed
at reducing fertility can be categorized according to their position on a
“coercion spectrum.”® As Figure 1 illustrates, the further to the left a pol-
icy type falls on the spectrum, the lower the likelihood that an instance of
that policy type will result in coercion. The further to the right a policy
type falls on the spectrum, the more likely an instance of that type will
result in coercion.

Choice Enhancement Incentivization
Preference Adjustment Coercion
Low Risk of Coercion High Risk of Coercion
Figure 1

In this and the next few sections, we will consider four types of fertility-
reducing population engineering interventions. We will defend the effi-
cacy and general moral justifiability of the first three: choice-enhancing,
preference-adjusting, and incentivizing.

For the moment, however, let’s consider the policy type that lies at the
far right of the coercion spectrum. This includes policies that involve
straightforward violations of citizens’ autonomy or bodily integrity. Cases
from history and dystopic fiction involving practices like forced abortions
and sterilizations come to mind. Coercive fertility-reducing interventions

BInspiration for this idea comes from Robert M. Veatch, who observes that incentiv-
izing policies can be placed “on a continuum between fully voluntary choice and total co-
ercion” (“Governmental Population Incentives: Ethical Issues at Stake,” Studies in Family
Planning 8 (1977): 100-108, p. 100). Further, the general idea of an “intervention” or “co-
ercion spectrum” was utilized by the Nuffield Council on Bioethics in its Public Health:
Ethical Issues (Cambridge: Cambridge Publishers, 2007), pp. 41-42. In the council’s ver-
sion, interventions were arrayed on a “ladder,” ranging from those that “eliminate choice”
to those that “do nothing, or monitor the situation.”
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typically involve biomedical interventions on the body without informed
consent, and constitute clear human rights violations.** They cause signif-
icant harms and their wrongfulness has often been exacerbated by their
regular targeting of, and disproportionate effect on, vulnerable and op-
pressed populations. Straightforwardly coercive interventions to reduce
human population growth are almost always wrong, and we will not de-
fend them here.

The wrongness of coercive policies does not, however, militate against
all population engineering interventions. As has been argued elsewhere,*
simply providing adequate education and healthcare to the poorest citizens
in our world (especially women) has a striking effect on fertility rates.*!
As aresult of this well-documented link between these important services
and fertility, we suggest that a category of interventions focusing on im-
proving education and healthcare may also be a form of population engi-
neering, but one which involves no coercion at all.

Just as we agree that the interventions at the far right of the coercion
spectrum are prohibited, we agree with others who have written on the
subject that choice-enhancing interventions (those on the far left of the
spectrum) are not only permissible, but obligatory, as they are means of
ensuring equal access to basic goods. Further, we want to argue that there
are other interesting positions more toward the middle of the coercion
spectrum that are worth serious consideration and require moral analysis.
Doing so, however, places us under additional argumentative burdens. The

3¥For some examples of such policies, see Jonathan Glover, “Eugenics: Some Lessons
from the Nazi Experience,” in John Harris and Seren Holm (eds.), The Future of Human
Reproduction: Ethics, Choice, and Regulation (Oxford: Clarendon Press, 1998), pp. 57-
65; Don Weeden and Charmayne Palomba, “A Post-Cairo Paradigm,” in Life on the Brink,
p. 246; Neil Thomas, “The Ethics of Population Control in Rural China, 1979-92.” Inter-
national Journal of Population Geography 1 (1995): 3-18; Anastasia Maloney, ‘“Peruvian
Women Haunted by Forced Sterilization Seek State Apology,” Reuters, 3 June 2015, http://
www.reuters.com/article/2015/06/03/us-peru-women-rights-idUSKBNOOJ2FN20150603;
and Natalia Antelava, “Uzbekistan’s Policy of Secretly Sterilising Women,” BBC News,
12 April 2012, http://www.bbc.com/news/magazine-17612550.

40John Bongaarts and Steven Sinding, “Population Policy in Transition in the Devel-
oping World,” Science 333 (2011): 574-76; Das Gupta, “Population, Poverty, and Climate
Change,” pp. 95-100; Cafaro, “Climate Ethics,” pp. 47-48.

#IRecent evidence from the Middle East and North Africa (MENA) strongly suggests
how improving family planning services, economic development, and gender justice lead
to a predictable decline in fertility. The fertility rate for MENA has gone from about 7 in
1960 to around 3 in 2006. This is largely due to “delayed marriage, wider acceptance of
and access to family planning services, and increased education of girls and young women.
In some countries, the laws that have restricted women’s rights and participation in the
wider society are being relaxed” (Farzaneh Roudi-Fahimi and Mary Mederios Kent, “Chal-
lenges and Opportunities—The Population of the Middle East and North Africa,” Popula-
tion Bulletin 62, no. 2 (Washington, D.C.: Population Reference Bureau, 2007)).
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first of these is: why make the case for interventions that even moderately
increase the risk of coercion, when the clearly noncoercive interventions
are so successful?

5. Moving Beyond Choice Enhancement

The first reason for looking beyond choice-enhancing interventions is
simply urgency. As we noted earlier, effectively mitigating dangerous cli-
mate change requires that our policy solutions begin working quickly; we
don’t have the luxury of solving this problem at a leisurely pace. Choice-
enhancing interventions such as education and improved healthcare access
have historically taken decades to have a substantial impact on fertility,
but that is too long a time horizon for fertility reduction to have a significant
impact on near-term GHG emissions. Recent demographic models indi-
cate that even if we were to universally deploy choice-enhancing fertility-
reducing interventions within a few years, the human population would
closely approximate current moderate projections of 10.9 billion by 2100,
with significant reductions occurring only in the following century.*? In
order to help avert a 2°C increase in global average temperatures this cen-
tury, we must reduce population growth faster than choice-enhancing pol-
icies are capable of doing on their own.*

The second reason for looking beyond choice-enhancing interventions
is that they will likely have their largest effect in developing nations (and
some pockets of poorer demographics within developed nations). Fertility
rates and unmet need for family planning are highest in Asia and Africa, and
lowest in Europe and North America.** In the near term, however, citizens
of developing nations are the smallest contributors of GHG emissions.*
While reducing fertili