
Journal of Future Robot Life 2 (2021) 23–41 23
DOI 10.3233/FRL-200016
IOS Press

Climate change, global population growth, and humanoid robots

James McBride ∗

Ph.D., J.D., New York University, New York, NY, USA

Abstract. According to the 2015 Paris Agreement, signatories were to limit global warming to 1.5°C above pre-industrial
levels by 2050. However, it is more likely that global warming will rise above 1.5°C by 2050 and 2.0°C by 2100. The
primary driver of climate change is population growth. 7.7 billion people live on the planet with projections of 11 billion
by 2100. Accordingly, developed countries like the US, which disproportionately generate the CO2 causing climate change,
need to reduce population; however, the U.S. government, in particular, is increasingly hostile to the availability of birth
control and abortion. It is in this context that the technological world of humanoid robots may make a significant impact
upon populations in the developed world. Scholars project the proliferation of humanoid robots as objects of sexual desire.
As people increasingly use humanoid robots as sexual partners, particularly in developed countries where individuals can
afford expensive sexbots, the birth rate of developed countries will surely fall from the current 1.7 in the US, 1.6 in Europe,
and 1.4 in Japan. This article explores the problems with and the possibilities of humanoid sex robots as a prophylactic to
human population growth and climate change.
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This is all wrong. I shouldn’t be up here. I should be back in school on the other side of the ocean.
Yet you all come to us young people for hope. . . . You have stolen my dreams and my childhood
with your empty words. And yet I’m one of the lucky ones. People are suffering. People are dying.
Entire ecosystems are collapsing. We are in the beginning of a mass extinction, and all you can
talk about is money and fairy tales of eternal economic growth. How dare you!
Greta Thunberg, U.N. Climate Action Summit, September 23, 2019

Greta Thunberg, the 16-year-old Swedish activist, boldly condemned the world’s leaders in Septem-
ber 2019 at the U.N. Climate Change Summit. She highlighted the abject collapse of human agency
in the face of the existential threat to the global environment and humanity itself. If, as John Danaher
(2019) has suggested, moral agency is the application of the capacity to process information, formu-
late strategies, and implement action plans, while exhibiting the capacity to learn and grow, then the
adult world, on which future generations rely, has failed, and the consequences of that failure are
nothing less than dire. For nearly fifty years, governments have endeavored to reduce, mitigate, and
stop global environmental damage from the Stockholm Conference in 1972, the Brundtland Report
in 1987 and the Rio Declaration in 1992 to the Kyoto Protocol in 1997 and the Paris Agreement in
2015 (Sands and Peel, 2018). However, ever since the Rio Declaration, global efforts to curtail envi-
ronmental damage and climate change have been linked to a “devil’s bargain” between developed and
developing nations: that such efforts would be balanced by “sustainable development,” viz., Princi-
ple 4. Rio Declaration (Dupuy and Viñuales, 2018, p. 91) – an elastic term that all too often provides
the leverage for countries to avoid environmental responsibilities.

This article examines a development, which, although not directed specifically at climate change, may
have an indirect effect on the outcome of our contemporary environmental crisis. By the end of the
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21st century, robots will be ubiquitous throughout human societies, particularly in developed countries
(Frey and Osbourne, 2013). They will replace both white- and blue-collar workers, provide child- and
elder-care, and serve as personal assistants in the home. Humanoid robots will provide more than
information and labor. Computer engineers are already working on robots that not only physically
look human but also resemble humans in terms of emotional and sexual capacities. If human beings
embrace humanoid robots as their intimate companions, perhaps even wed them as marriage partners,
the consequences would include the decline in the birth rate, particularly in developed countries,
which contribute more carbon emissions per capita to global warming than developing nations. This
article will discuss the current state of climate change, its links to global population growth, and the
development and possible impact of humanoid sex robots on global warming.

1. CONSEQUENCES OF CLIMATE CHANGE

According to the Paris Agreement of 2015, drafted at the United Nations Framework Convention on
Climate Change, signatories committed themselves to limiting the rise in global warming to 1.5°C
above pre-industrial levels by 2050 and 2.0°C by 2100 (Paris Agreement, Art. 2(1)(a)). Researchers
now estimate that although technically feasible, such limitations are unlikely without “early and rapid
action on a global level” (Marcucci et al., 2019, p. 249), including the retirement of fossil-based fuel
plants. On the contrary, a recent study concluded that it is more likely that “committed emissions”
from the present course of infrastructure development will drive global warming above 1.5°C before
2050 and could surpass 2.0°C by 2100 (Tong et al., 2019), particularly in light of the U.S. withdrawal
from the Paris Agreement (Marcucci et al., 2019). Indeed, even aggressive measures to curb green-
house gases (GHGs) may nevertheless result in global warming of 2.0°C by 2050; lax measures could
result in increases as high as 2.4°C in 2050 and an astronomical 5.4°C by 2100 (Portner et al., 2019).
In January 2020, more than 11,000 scientists from 153 countries stated “clearly and unequivocally that
planet Earth is facing a climate emergency” (Ripple et al., 2019, p. 8). At the U.N. Climate Change
Summit in 2019 (somewhat ironically called the U.N. Climate Action Summit by the U.N. itself), the
U.N. admitted afterwards that “[t]here was also widespread concern that the world is presently way
off course to meet the global target, as emissions continue to increase, and global temperatures rise”
(UN Climate Action Summit, 2019). As one scholar at the Centre for Environmental Studies at the
Graduate Institute of International and Development Studies, Geneva, has concluded,

[s]ince the beginning of the new millennium, the initial hopes that emerged after that elaboration
of the Kyoto Protocol to construct a strong international climate regime with mandatory reduction
obligations have faded . . . The Kyoto Protocol system has been seriously threatened through the
defection of Canada, and the Paris Agreement has moved from country-specific reduction goals
(Kyoto Protocol) to national voluntary target setting (called Nationally Determined Contributions
(NDCs)) (Luterbacher, 2018, p. 2).

NDCs have simply eviscerated any enforcement mechanism to compel nation-states to curtail climate
change. Given the present course, global warming will have catastrophic effects on the environment
and human populations.

As a species, we face a parade of horribles. Global warming is evidenced by the fact that “nine of the
ten deadliest heat waves in human history have happened since 2000” (McKibben, 2019, p. 36). The
National Oceanic and Atmospheric Administration reported that January 2020 was hotter than any
January in the 141 years of climate records (“January 2020 was Earth’s Hottest January on Record,”
2020). Temperatures in the Antarctica have shattered previous records, reaching 64.9°F in February
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2020 (Specktor, 2020). Such temperatures in the Antarctic, as well as the Arctic and northern latitudes,
have adversely affected the fragile cryosphere of the earth, those portions on the surface of or below
the land or oceans which are frozen including “snow cover, glaciers, ice sheets, ice shelves, icebergs,
sea ice, lake ice, river ice, permafrost, and seasonally frozen ground” (Portner et al., 2019, SPM-2).
The Intergovernmental Panel on Climate Change (IPCC) reports with very high confidence “mass
loss” from glaciers, ice sheets, snow cover, Arctic sea ice, and permafrost (Portner et al., 2019, SPM-
4). Calving of icebergs from the Antarctic ice sheet has increased markedly over the past few years,
including A68, roughly twice the size of Rhode Island in 2017 (O’Leary and Luckman, 2017). More
recently, Antarctica shed another iceberg the size of Atlanta (Rech, 2020). In light of global heat waves
and drought conditions, catastrophic forest fires have taken place in Australia, Indonesia, Siberia,
California, Oregon, Washington, and Alberta, Canada, exacerbated by the elevation of temperatures
of the global sea surface that otherwise serves as “air conditioning for the planet” (Schauenberg,
2020).

With the IPCC’s “virtually certain” conclusion that the rise of CO2, absorbed by the oceans, will cause
increasing acidification (Portner et al., 2019, SPM-8), the worldwide fishing industry will be adversely
affected, resulting in a 30% decline of the global annual catch by 2080–2090 (Portner et al., 2019,
SPM-27). Currently, 10–12% of the global population relies on fishing for their livelihood and 4.3
billion depend on fish for 15% of their protein (Grooten and Almond, 2018). On the other hand, 33%
of human protein consumption is derived from livestock (Godber and Wall, 2014); however, heat stress
caused by drought will certainly harm the production of livestock, not only in the developing world
but also in developed countries. Global warming will result in significant per capita water reduction at
1.5°C to 354 million people, whereas at 2.0°C over 420 million will face severe water scarcity (Singh
and Kumar, 2019). Vulnerability to food insecurity (VFI) will be especially problematic in developing
countries, particularly under a worst-case scenario in which global warming greatly accelerates. As of
2017, 815 million are food insecure, but that figure will rise, even under the most favorable projections
of climate change (Richardson et al., 2018). The production of crops is at risk, not only from global
drought but also due to the alarming decline in pollinating insects, on which productive farms depend.
Water shortages curtail the floral resources necessary for their survival (Phillips et al., 2018), and with
a decline in the population of pollinators, such as bees, butterflies, beetles, and wasps, global warming
will add significantly to VFI (Marshman et al., 2019). But it is not only pollinators at risk.

The Intergovernmental Science Policy Platform on Biodiversity and Ecosystem Services (IPBES)
concluded in its May 2019 report that about 1 million animal and plant species face extinction. The
rate of biodiversity loss continues to accelerate at a pace “tens to hundreds of times higher than it has
averaged over the past 10 million years” (IPBES, 2019, p. 4). The Fifth Assessment Report of the
IPCC concluded that the world faces an era of “committed climate change” wherein certain effects of
global warming, like the loss of biodiversity and the extinction of species, are now irreversible (United
Nations Environment Programme, 2015, pp. 117–118). Ironically, as the planet heats up and the Artic
becomes ice-free, perhaps as soon as 2040, the release of cold freshwater from Greenland glaciers will
slow the Gulf Stream heading towards Great Britain, Ireland, and the west coast of Europe (Alexander
et al., 2020), thereby changing weather patterns and adversely affecting food production (Francis,
2018).

With the degradation of permafrost, the melting of sea ice and land snow at both poles, the massive
reduction of glaciers in Antarctica and Greenland, and thermal expansion of the oceans, the conse-
quent sea level rise (SLR) by 2100 will reach anywhere from 2 to 4 feet (Aral and Guan, 2016). 44%
of the global population lives within 150 km of the ocean, and eight of the 10 largest cities in the
world sit on the coast, including Tokyo, Mumbai, New York City, Shanghai, Lagos, Los Angeles,
Kolkata, and Buenos Aires (“Human Settlements on the Coast,” 2016; Morton, 2019). Today under
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the low GHG emissions scenario, some 190 million people currently live below high tide projections
for 2100. Under the high emissions standard, that number rises to 630 million. Currently 1 billion live
under 10 meters above sea level; 250 million live below one meter (Kulp and Strauss, 2019). Coral
reefs protect many coastal cities and towns from storm surges, but their deterioration through acidifi-
cation will leave 200 million people vulnerable (Grooten and Almond, 2018). Between 100 and 260
million will suffer from 1 in 100-year catastrophic coastal flooding events by the end of the century
(Merkens et al., 2018) Extreme weather will become more frequent with more powerful hurricanes
(Pant and Cha, 2019) and typhoons (Bhatia et al., 2018); worldwide SLR will force mass migration
of population from island nations and coastlines. Living through what has been called the “Great
Acceleration” (Grooten and Almond, 2018, p. 10), combining unprecedented economic development
and largely unregulated exploitation of natural resources with a burgeoning global population, the
problems related to climate change will have disastrous effects on the world’s geo-political order.

Not only will we witness a marked increase in deaths directly associated with adverse weather con-
ditions, SLR, and mass starvation, but the consequent migration of 10s of millions of people from
coastal areas and the struggle over limited resources will likely result in regional, if not global, wars
between nations and peoples trying to survive in a world increasingly hostile to human habitation
(Entwisle et al., 2016; Walker, 2016; Saleem and Ali, 2019). The pace of climate change has taken
its toll not only upon the environment but also on climate scientists who assess what seems to be the
inexorable march of global warming toward environmental disaster. According to one 2018 study,
some 80% of climate scientists and professionals experience burn-out and, in many cases, grief in
dealing with what seems to many, at its worst, is the death of the planet (Moser, 2019). The latest UN
Report United in Science (UiS) 2020 suggests that global warming is accelerating rather than remain-
ing stable or declining as envisioned by the 2015 Paris Agreement. The latter asked nations to commit
to steps ensuring that global temperature rise would be no more 1.5°C above pre-industrial levels in
2050 and 2.0°C in 2100. However, the UiS 2020 Report projected that the forthcoming 2020–2024
period may reach as high as 1.59°C, thereby breaching the targeted limit set for 2050 some twenty-
five years early. There seems to be little will on the part of governments and corporations to combat
climate change in any coordinated fashion.

Some place their hopes in such green solutions as renewables. However, renewables alone cannot
stem the tide of global warming. While an enthusiastic supporter of renewable energy technologies
like wind and solar power, Bill Gates, the billionaire founder of the Gates Foundation, acknowledges
that wind and solar power innovations alone cannot solve the problem of climate change. It will need a
combination of imposed controls through taxes and subsidies, perhaps even universal carbon trading,
as well as breakthroughs in the development of nuclear energy and energy storage (Nickelsburg,
2018). Indeed, 2019 is the first year to see the worldwide development of renewable energy sources
slow down (IRENA, 2020). The hopes of a younger generation in the promise of renewable energy,
particularly in developed countries, are largely misplaced (DeLong et al., 2010). Renewable sources
by themselves cannot significantly reduce U.S. carbon emissions (Dong, K., Dong, X., & Dong, C.,
2019a).

The late French philosopher Bernard Stiegler suggested that to avoid an apocalyptic conclusion to
the dystopic anthropocene, human beings must conceive of their world in a different way. In short,
it requires a change of human consciousness to navigate the transition to what Stiegler calls the ne-
ganthropocene. Stiegler’s work on late modern capitalism, including The Neganthropocene (Stiegler,
2018), uses Freud and Lacan to psychoanalyze the metamorphosis of desire into drive which results
in the destruction of the ecosystems on which human life depends. Stiegler’s work is provocative and
intellectually stimulating, but its practicality in calling for fundamental changes to the way human
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beings regard nature is highly questionable in the short-term, particularly considering the impending
catastrophic consequences of global warming by the 22nd century.

The world has simply lacked the consciousness and the will to carry out an obligatory system of
carbon reduction, mandated by the Kyoto Protocol in 1997, and the 2015 Paris Agreement rubric of
even voluntary NDCs failed to slow global warming, as evidenced by the UiS 2020 Report. Although
some criticized Greta Thunberg’s speech at the United Nations as the exaggerated claims of a naïve,
young activist, her words, in light of these dire consequences, seem prescient: “For more than 30 years,
the science has been crystal clear. How dare you continue to look away and come here saying that
you’re doing enough, when the politics and solutions needed are still nowhere in sight” (Thunberg,
2019).

2. GLOBAL POPULATION GROWTH

It may belabor the obvious, but climate change is intimately tied to global population growth. As
the IPCC concluded in 2019, “[r]eductions in population growth can reduce overall carbon demand
and mitigate climate change” (IPCC, Strengthening and implementing the global response, 2019, §
4.4.3., p. 362). Currently, there are 7.7 billion people on the planet. The United Nations Department of
Economic and Social Affairs projects a total population of 8.5 billion in 2030, 9.7 billion by 2050, and
nearly 11 billion by 2100 (World Population Prospects, 2019). “The size of the human population,
in the near-term and distant future, is a key determinant of climate policy: All else equal, a larger
population entails more emissions and therefore more mitigation to achieve a given climate target . . . ,
and it also means more future people will be vulnerable to climate-related impacts” (Scovronick et al.,
2017, p. 12338). In 2009, statisticians Paul Murtaugh and Michael Schlax (2009) examined the link
between population growth and carbon emissions. Using 2005 carbon emissions in the United States
as a baseline (20.18 metric tons per capita) and the U.S. fertility rate of 2.5 children per woman,
the researchers simulated the carbon emissions of 10,000 female-only lineages. Given the rising rate
of carbon emissions at 1.5 times the 2005 value, each woman would add 2,030 metric tons in her
lifetime and, through her line of descendants, 12,730 metric tons for every child she bears (Murtaugh
and Schlax, 2009). In other words, population growth has a stunning impact on carbon emissions. Of
course, the contribution of population growth to climate change is not uniform across the globe.

“A child born in, say, North America, will have a heavier footprint than will her age-mate born in sub-
Saharan Africa” (Ezeh, 2016, p. 189). CO2 emissions per capita in developed countries far exceed
that of the developing world. Today, the United States per capita generation of CO2 in metric tons is
15.5, more than double that of the PRC at 7.5 metric tons (CO2 emissions (metric tons per capita) –
United States, 2019). It is high consumption rates, rather than simple population growth alone, that
triggers global warming (Dong, K., Jiang, Sun, & Dong, X., 2019b); Stephenson et al., 2010). Con-
sequently, although “[p]opulation is the major denominator of this model” (Stephenson, et al., 2010,
p. 155), population and high income are “the critical driving forces in increasing carbon emissions”
(Hashmi and Alam, 2019, p. 1108). “In the first ten days of each year, the average British citizen
put out as many greenhouse emissions as the average person in a less developed country does in one
year. The United States (US), with 4% of the global population, produces over 20% of the world’s
greenhouse emissions” (Potts & Graves, 2013, pp. 9–10). Although the highest income stratum con-
stitutes only 16% of the global population, it contributes 39% of production-based CO2 emissions
and 46% of consumption-based CO2 emissions. More specifically, the United States and Europe com-
prise 15% of the global population, yet contribute 33% of production-based CO2 emissions and 37%
of consumption-based CO2 emissions (Ritchie and Roser, 2018). “In other words, climate change is
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driven more by consumer behaviour than simply by population number” (Stephenson et al., 2010,
p. 151).

It is therefore somewhat alarming that, whereas fertility rates have been falling in developing countries
(World Population Prospects, 2019) and population growth has somewhat slowed in the United States
each year since 2015 (Johnson [U.S. Census Bureau], 2019), the total fertility rate in developed Euro-
pean countries is rising. “In recent years, fertility has declined in nearly all regions of the world. Even
in Africa, where fertility levels are the highest of any region, total fertility has fallen from 5.1 births
per woman in 2000–2005 to 4.7 in 2010–2015. Europe has been an exception to this trend in recent
years, with total fertility increasing from 1.4 births per woman in 2000–2005 to 1.6 in 2010–2015”
(UNDESA, 2017). The world may face the sobering thought that while global population growth may
slow, the populations of some of the highest producing GHG countries may rise, thereby mitigating
any benefit from family planning programs in developing countries (Campbell et al., 2014).

As demographers Leiwen Jiang and Karen Hardee have argued, “the contribution of ‘population’ to
climate change has been underestimated” (Jiang and Hardee, 2011, p. 295). John Bongaarts and Brian
O’Neill of the Population Council have observed that, due to the influence of the U.S. government and
its policies on family planning, the IPCC is “largely silent about the potential for population policy
to reduce risks from global warming” (Bongaarts and O’Neill, 2018, p. 650). If governments wanted
to make a serious effort at reducing global CO2 emissions, developed countries like the United States
would support programs to accelerate the decline in their own populations as well as support efforts
to decrease population growth in developing countries. Yet the U.S. government actively seeks to
undermine the availability of birth control, both domestically and internationally. Half the pregnan-
cies in the United States are unintended (“Unintended Pregnancy,” Reproductive Health, Centers for
Disease Control and Prevention, 2019). “Averting unintended pregnancies . . . happens to be the most
cost-effective way of reducing the carbon footprint of the US and other industrialized nations” (Potts
& Graves, 2013, pp. 9–10). Moreover, the U.S. government is increasingly hostile to the availability
of birth control and abortion services abroad, and has, under the Trump Administration, pursued a
policy which not only denies climate change but also blocks family planning services to developing
countries, either through its foreign aid program or its influence over international aid agencies.

The so-called Mexico City policy, established by the Reagan Administration in 1984, barred funding
by the American government for any NGO that provided abortion counseling or referrals or promoted
the decriminalization of abortion. The Obama Administration withdrew the Mexico City Policy on
January 23, 2009, but the Trump Administration reinstated it on January 23, 2017 (Flowers, 2019;
Trump, 2017). “The U.S. does not endorse population ‘stabilization’ or ‘control.’ The ‘ideal’ family
size should be determined by the desires of couples, not governments. The U.S. strongly opposes
coercive population programs” (“Population,” US Dept. of State, Bureau of Population, Refugees,
and Migration, n.d.). In short, the United States is doing nothing about the primary driver of global
warming: population growth. Influenced by the conservative Christian agenda, both Evangelical and
Catholic, the United States pressures international governmental agencies, like those acting under the
aegis of the United Nations, as well as NGOs to drop programs that would offend these American
constituencies. As a result, “[a] critical evaluation of attainable solutions to the synergistic effects of
population growth and climate change is notably absent from the literature” (Bergstrom et al., 2013,
p. 148).

2.1. Climate change and the fortuitous development of humanoid sex robots

Despite the decline in global carbon emissions during the COVID-19 pandemic, reducing GHG pro-
duction by some 17% (LeQuéré et al., 2020), it is undoubtedly only a temporary respite in the inex-
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orable rise in global warming. It seems as if humanity is incapable of assuming the responsibility to
effect a comprehensive global reduction of climate change and avoid the inevitable parade of horribles
which follow. If there is a solution to global warming, it lies outside the realm of human moral agency.
One possible contribution likely will come from the unintended consequences of human activity. It
is in this context that the technological world of humanoid robots may make a valuable impact upon
populations in those developed countries which disproportionately generate the CO2-caused climate
change. Scholars project the proliferation of humanoid robots as caregivers and nannies in the next
few decades, and predict that as early as mid-century, human beings will begin to marry their robotic
companions. The so-called sex doll industry is rapidly developing various models of humanoid robots
for human sexual pleasure, and while men far exceed the number of women who would engage in sex-
ual activity with a robot, the number of human men and women who view humanoid robots as objects
of sexual desire is growing. As human beings increasingly use humanoid robots as sexual partners,
particularly in developed countries where individuals can afford expensive sexbots, the birth rate of
developed countries, whose per capita generation of CO2 is largely responsible for global warming,
will surely fall downwards of the current 1.7 in the United States, 1.6 in Europe, and 1.4 in Japan.

Of course, the objection might be made that sexbot manufacturing plants may generate more carbon
emissions than that saved by the declining birth rate. However, progress has been made in this regard
in the robotics sector. In 2019, ABB Japan, the leading producer of industrial robots in the world, an-
nounced the opening of a carbon-neutral plant (Market Line Company Profile: ABB Ltd., 2020), i.e.,
a manufacturing complex which uses only renewable energy and is net-zero in terms of water, waste,
and energy. One of the largest manufacturers of industrial robots, Midea Group, first established in
Germany and now owned by a Chinese conglomerate, has embraced the philosophy of “clean pro-
duction” and “continuously adopts comprehensive prevention-based environmental strategies in its
production processes, products and services to minimize the risks for mankind and the environment”
(Midea Group, 2019, p. 53). Softbank Group Corp., whose subsidiary Softbank Robotics manufac-
tures one of the most widely-recognized personal robots Pepper, is a founding member of the Japan
Climate Initiative and is dedicated to realizing a carbon emissions-free world (Softbank Group An-
nual Report, 2019, p. 044). These examples suggest that robotics manufacturers, particularly in Japan,
where environmental concerns are dispositive in the development of new products, will strive to make
the production of sexbots carbon-neutral in the 21st century.

The controversy regarding human sexual relations with robotic companions has been a part of public
discussion since at least David Levy’s 2007 book, Love + Sex with Robots. Levy wrote that by the
2050s, humanoid robots “will not be exactly like us, but close” and that marriage with such robots will
be legal in some countries (203). Despite Levy’s prediction, it is difficult to imagine the appearance of
machines designed to appear not only as humans but as sexually functioning synthetic humans. The
idea of a sex robot often immediately yields an association with sex dolls, and in that regard people
are not mistaken. The sex doll industry is actively developing models of sexually capable humanoid
robots. As Noel Sharkey of Responsible Robotics, an opponent of the development of sex robots, has
noted, these models include Harmony (Abyss Creations), Android Love Doll (Android Love Dolls),
Roxxxy Gold and Rocky Gold (TrueCompanion), and Suzie Software and Harry Harddrive (Sex Bot
Company), costing between $5,000 (Android Love Doll) to $15,000 (Harmony) (Sharkey et al., 2017,
p. 4). “They look like sex dolls but are equipped with sensors, actors and artificial intelligence. They
are able to display conversation, emotions and preprogrammed personalities. And they can perform
partially autonomous behavior such as simulating sexual movement, getting into various sexual posi-
tions, and expressing orgasm” (Döring and Pöschl, 2018, p. e53).

Great strides have been made in developing the human-like appearance of these robots. Hanson
Robotics has developed prototypes of robot heads which not only replicate the structure of the human
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head, but also have used biometric principles to program a FACE (Facial Automaton for Creating
Emotions) which mimics human facial expressions using 32 micro motors (Lazzeri et al., 2018). Al-
though humanoid robots may appear human from a distance and even use facial movements to express
human-like emotion, most human beings would find touch to be a dead give-away. After all, humanoid
robots at best would be made of hard silicone that betrays their artificial nature. However, recently
researchers have made breakthroughs on the development of a substance that simulates supple human
flesh, including the capacity to generate heat (He et al., 2019). Likewise, Columbia Engineering has
developed “self-contained electrically driven soft actuators with high strain density” (Miriyev, Stack,
and Lipson, 2017, p. 1; He et al., 2019), in effect, synthetic muscle tissue (Shah, 2017). Concurrent
with these developments in artificial human flesh and human facial expression, Japanese engineers are
currently working on a project to construct a “pain nervous system” in which sensors in an artificial
skin would transmit impulses that could be transformed into expressions of discomfort and pain in the
robot’s face (Sanders, 2020, p. 10).

Not surprisingly, sex robots are overwhelmingly gendered female. They are depicted as stereotypical
female sexual objects, large breasts, long hair, narrow waist, and broad hips capable of pleasing the
sexual fantasies of heterosexual men. In this respect, current development tracks the commercial in-
terests of sex doll manufacturers. The association of sex robots with sex dolls raises some important
considerations. The use of sex dolls in lieu of human partners reflects a type of fetishism, in which an
individual compulsively depends on nonliving objects (for example, articles of clothing or shoes) or a
body part (most often other than genital) to become sexually aroused or achieve sexual climax. Prac-
ticed overwhelmingly by men, fetishism is classified as a paraphilia, but is not necessarily a fetishistic
disorder (DSM-5 302.81), unless the penchant for fetishism interferes with daily life, causes unman-
ageable stress, or leads to harm of oneself or another. For example, a sex doll user might suffer from
a fetishistic disorder if the practice leads to abuse of women or isolation from society, including fam-
ily members. Psychosis is not normally affiliated with ownership of sex dolls (Knafo, 2015). Studies
of the effects of sex dolls on their owners are rare, but in one of the few such studies available, re-
searchers concluded that over half of the subjects not only engaged in fantasized sexual activity but
also regarded their relationship with the sex doll as a form of companionship (Langcaster-James and
Bentley, 2018). These anthropologists argue that instead of a sex doll, these ersatz partners ought to
be called “Allodolls,” used for the purpose of creating a “necessary or desired social relationship”
(Langcaster-James and Bentley, 2018, p. 15). As two German researchers noted in their study of doll-
owners, they frequently prefer the term “love doll” to “sex doll” since the former reflects a more
meaningful relationship (Döring and Pöschl, 2018, p. e53).

Currently, there are no legal impediments to the manufacture and distribution of sex dolls in the United
States (Maras and Shapiro, 2017), other than in the state of Alabama where they fall under a broader
proscription of sex toys.1 However, some feminist scholars are alarmed that certain practices in the
sex doll industry may be replicated in the manufacture of sex robots. Two researchers argue that sex
robots might augment the problem of pedophilia in society for a number of reasons. The use of child-
like sex dolls or sex robots might falsely suggest that children would be safe from pedophiles, who use
dolls or robots as a surrogate. Pedophiliac desires might actually be strengthened by the proliferation
of such dolls and robots. Such use would distort their perceptions of the reactions of children to

1 Alabama Statute: Code of Alabama – Title 13A: Criminal Code – Section 13A-12-200.2 – Distribution, possession
with intent to distribute, production, etc., of obscene material prohibited; penalties; distribution of fines . . . “(3) It shall be
unlawful for any person to knowingly produce, or offer or agree to produce, any obscene material or any device designed
or marketed as useful primarily for the stimulation of human genital organs for any thing of pecuniary value. Material not
otherwise obscene may be obscene under this section if the distribution of the material, the offer to do so, or the possession
with the intent to do so is a commercial exploitation of erotica solely for the sake of prurient appeal.”
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pedophiliac aggression. Sex dolls and sex robots may encourage pedophiles to act out their desires on
real children. Moreover, the availability of child-like sex dolls and robots might impress upon their
imagination that it is acceptable to use children for sexual gratification. Sex dolls and sex robots could
also be used to practice grooming and training young children to engage in sexual relations. Above
all, child-like sex dolls and sex robots would teach pedophiles that sex is largely about “one-sided”
relationships without any emotional ties (Maras and Shapiro, 2017, p. 17). These arguments suggest
that the problems caused by the link between pedophilia and sex dolls could spread in society through
its replication in the manufacture and distribution of sex robots.

A long line of United States Supreme Court cases, running from Griswold v. Connecticut, 381 U.S.
479 (1965) (striking down a Connecticut statute barring contraception and establishing a Constitu-
tional “penumbra” of privacy) to Lawrence v. Texas, 539 U.S. 558 (2003) (invalidating a Texas law
that prohibited private consensual homosexual relations in the home) and Obergefell v. Hodges, 576
U.S. 644 (2015) (affirming a fundamental right to marry for same-sex couples) all may be cited to
claim that sexual activity in the home is protected by the Constitution, and therefore nothing could
be done to contain pedophilic consequences of the manufacture and distribution of sex dolls and sex
robots. Although arguments about the social dangers of pedophilia are well-taken, the Constitutional
protection of sexual intimacy does not necessarily bar the regulation of the sex doll and sex robot in-
dustries. For example, sex dolls themselves are not a form of sexual intimacy but rather property that
could be regulated under the U.S. Constitution’s Commerce Clause (Article I, Section 8, Clause 3),
in much the same as child pornography (Simmons, 2016). Indeed, a bill was introduced in the U.S.
House of Representatives in 2017, the CREEPER (“Curbing Realistic Exploitative Electronic Pe-
dophilic Robots”) Act, that would have prevented the distribution or importing of such child sex dolls
in the U.S. Although it passed the House (H.R. 4655), the bill failed in the U.S. Senate. Nothing would
prevent the adoption of such a statute, other than the lack of political will. Since the government could
bar the manufacture and distribution of child-like sex robots, the arguments based on pedophilia carry
little weight. However, other arguments claim that the use of sex robots would not be mentally healthy.

“Humans naturally anthropomorphize” (Dacey, 2017, p. 1152). There is a popular fear that this human
tendency, which plays a significant role in how users of sex robots regard their companions, may
be hijacked by deep-seated neuroses. Some mental health professionals fear that sex robots could
lead to obsessive behaviors, comparable to online addictions (Morsünbül, 2018). One study of HRI
(Human–Robot Interaction) recognizes the penchant of human beings to anthropomorphize robots
(Kaplan, Sanders, and Hancock, 2019). Human beings commonly anthropomorphize “cute” robots,
from Lovot to Robi and Paro to Buddy; these robots largely have the appearance of stuffed animals
and elicit expressions of affection by human adults as well as children. However, that study concluded
that agreeableness, intellect, and extroversion were the strongest predictors of anthropomorphism;
neuroticism played a “secondary role” (Kaplan, Sanders, and Hancock, 2019, p. 7). Other researchers
have found that HRI is typically characterized by the application of social rules by human beings to
different media. As an instance of media equation theory, “[t]he presence of a few fundamental social
cues, like interactivity, language, and filling a traditionally human role, is sufficient to elicit automatic
and unconscious social reactions” (Horstmann et al., 2018, p. 2). Anthropomorphic perceptions of
robots are therefore not an indicator of neuroses, but rather of normality. The more a robot displays
indicia of autonomous behavior, the more people treat a robot “as if it is alive” (Horstmann et al.,
2018, p. 11).

The possibilities for human–robot sexual intimacy, however, have been questioned by what is widely-
recognized as the Uncanny Valley effect. Originally published in 1970 in the journal Energy as Bukimi
No Tani, translated as the “Uncanny Valley,” the essay published by the pioneering Japanese roboti-
cist Masahiro Mori noted that when a prosthetic hand looks and acts like a human hand, “we lose
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our sense of affinity and the hand becomes uncanny” (Mori, 2012 [1970]). The Uncanny Valley prin-
ciple suggests that, although humans might feel comfortable with robots and relate to them anthro-
pomorphically, the closer the robot resembles a human, the more likely we have a visceral negative
reaction, registered in the ventromedial prefrontal cortex (Rosenthal von der Putten et al., 2019). The
Uncanny Valley effect therefore would act as an impediment to the development of robots with sex-
ual attributes, which humans might otherwise regard with affection as their companions (McClelland,
2017). Although the Uncanny Valley effect does impact the level of sexual arousal in human beings re-
sponding to sex robots, it does so in unexpected ways. In one study, researchers found that stereotypic
behaviors, (i.e., female robots displaying “feelings” and warmth, and male robots displaying agency
and competency) elicited Uncanny Valley reactions in human subjects (Otterbacher and Talias, 2017).
Their research suggests that commercially successful designs for sex robots may be diametrically
opposed to sexist stereotypes, typified in the sex doll industry. Consequently, the fears expressed by
some critics of sex robots, e.g., that people may become more likely to view their human partners sim-
ply as stereotypical sex objects (McArthur, 2018), may be without basis. The long-accepted theory
of the Uncanny Valley has been recently challenged by a different formulation: Robot Accommoda-
tion Process Theory (RAPT). “RAPT predicts that exposure to robots over time will reduce aspects
of uncanniness, even in humanlike robots that are recognized as artificial life. The Uncanny Valley
theory illustrates the idea of repulsion felt by people encountering some classes of humanlike robots,
while RAPT acknowledges this uncanniness, but regards it as a temporary condition, open to change
at individual and cultural levels” (Carpenter, 2018, pp. 280–281). Consequently, “repeated exposure
to robots” as well as their “emotional expression” (McClelland, 2017, p. 257) may in fact mitigate the
Uncanny Valley effect.

Although sex robots may play a role in gratifying human libidinal desires, the question remains
whether human beings could formulate an emotional bond with their synthetic partners. Nothing
seems more off-putting than the disjointed rhythm of computerized voices. While Alexa, Siri, Cor-
tana, and other personal assistants can convey information, they don’t express the feeling of intimacy
so necessary to human personal interconnection. “A machinic voice makes the listener to wonder
what makes it speak and how much actual autonomy and individuality might be found behind the
words uttered” (Mannisto-Funk and Sihvonen, 2018, p. 57). However, there may be a solution to this
problem. In the 1960s, Joseph Weizbaum, a faculty member at MIT, developed a simple computer
program to engage human subjects in conversation. Astutely, he modeled the program on psychother-
apeutic exchanges. Whenever it failed to identify the proper response to its human interlocutor, the
program would fall back on a standard strategy employed by thousands of Rogerian-style psychother-
apists each day in America, encouraging its human counterpart with phrases such as “Please go on” or
“Tell me more” (Hall, 2019). Although Weizbaum himself later became alarmed at the disintegration
of boundaries between human and artificial intelligence and warned about its dangers, he designed
a program which, he soon realized, allowed human beings to have meaningful conversations with
computers on an emotional level (Hall, 2019). This so-called “Eliza effect” suggests that it would be
possible to create a humanoid robot that could provide more than mere information or carry out more
than assigned tasks, but would simulate commiseration with human beings about their psychological
states, their passions, their anger, their disappointments.

One group of researchers decided to put the “Eliza effect” to the test. In the experiment, the re-
searchers had a subject, an individual seeking psychotherapy, interact with a live Cognitive-Behavioral
psychotherapist as well as the “Eliza” computer program, and then distributed the transcript to 138
practicing therapists to evaluate the sessions.
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One of the most interesting and revealing results was that the participants who evaluated the
transcripts from the two therapists (“Eliza” software and human therapist) seemed to view them
both as human therapists. At no point did any of them mention that the interaction with therapist
1 (the “Eliza” program) displayed unusual features or that it was a strange, unnatural therapist-
patient interaction. This result is consistent to the main body of research pointing to the “Eliza
effect” . . . , a psychological phenomenon that describes the anthropomorphic tendency of people
to attribute human-like characteristics to embodied computer agents (Cristea et al., 2013, p. 296).

If professionals cannot tell the difference between the simulated emotional reaction of a computer
program from the genuine emotional response of a human being, perhaps the companionship of a
humanoid robot could produce the illusion of authenticity sufficient to satisfy its owner. In a different
experiment, researchers found that when human-like robots, which had shared stories about its “per-
sonal” experiences with human interlocutors, expressed objection to being turned off by participants
in the study, human beings were far less likely to do so (Horstmann et al., 2018). Of course, the il-
lusion of autonomy might be dispelled by the staccato rhythm of a computerized voice. Yet, Google
has discovered that by interjecting “um’s” and stutters into the speech of an AI “Duplex” program,
the human listener could not tell the difference between a human or computerized interlocutor (Hall,
2019). Accordingly, if a humanoid robot were programmed with both Google’s parsing of human lan-
guage and the Eliza effect, human beings may find humanoid sex robots as not only satisfying sexual
partners but also as supportive emotional companions.

2.2. Climate change and human reproduction

Researchers have now long recognized the link between human reproduction and climate change.
Fewer births mean less CO2 emissions. Scholars have been particularly focused on the availability of
family planning and its impact on future carbon admissions. In his widely cited cost-benefit analysis
for British Optimum Population Trust, Thomas Wire showed that reduction of unintended pregnancies
carried to term by 72% between 2010 and 2050 would decrease global CO2 emissions by 34 Gtonnes
(Wire, 2009, p. 20). The reduction will be equivalent roughly to the entire amount of global CO2

emissions for 2020. (“Forecast of carbon dioxide emissions worldwide from 2018 to 2050,” 2019b).
Currently, the U.S. produces 15% of global CO2 emissions (“Each Country’s Share of CO2 Emis-
sions,” 2020), and according to World Bank statistics, the United States has the highest per capita
production of CO2 emissions at 15.5 metric tonnes (CO2 emissions (metric tons per capita), 2019).
Eliminating an unwanted birth in the U.S., however, does more than reduce total CO2 output by 15.5
metric tonnes annually. Because the removal of one individual also eliminates that person’s descent
line, the disappearance of an unwanted pregnancy carried to term reduces CO2 emissions in devel-
oped countries by 58.6 metric tonnes annually (Wynes and Nicholas, 2017). The elimination of those
who would otherwise be born has a disproportionate effect on CO2 emissions. In other words, just
100,000 fewer births each year in the U.S. would result in an annual reduction of 5.86 million metric
tonnes. (100,000 represents only 2.6% of 3.79 million births in the United States in 2018 (“Births in
the U.S.-Statistics and Facts,” 2019a).) This decrease in CO2 emissions is equivalent to the elimina-
tion of one mid-sized coal-powered plant in the United States every year, e.g., the Daniel Generating
Station producing 5.29Mt of CO2 annually (Evans and Pierce, 2020).
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3. CONCLUSION

Although the world has witnessed a temporary respite from climate change due to the coronavirus
pandemic, global warming will continue its inexorable rise, particularly with the end of the world
health crisis (Foster et al., 2020). The growth of renewable energy resources alone is insufficient to
stem the tide of climate change. According to climate scientists, the major driver of global warming is
human population growth, particularly in the developed world, where high levels of consumption exert
extraordinary burdens on energy for the production of food, as well as for urban development and a
Western-inspired consumer culture (Bridgeman, 2017). Politicians and business leaders in developed
and developing countries have not exhibited the moral courage necessary to curb CO2 emissions, and
a new generation, led by individuals like Greta Thunberg, seethe with frustration because their elders
seemingly have neither the desire not the will to halt their advance.

It is in this context that the development, manufacture, distribution, and promotion of humanoid sex
robots may play a role to diminish the pace of population growth in developed countries. Widespread
introduction of humanoid sex robots into everyday life would certainly have a prophylactic effect on
population growth in societies that are the major culprits in global warming. Some might question
whether human beings are ready for the advent of humanoid sex robots. However, Neil Sharkey, a
vocal opponent of humanoid sex robots, reported a 100-person American study in which 2/3’s of
men and 1/3 of women would engage in sexual activities with a sex robot (Sharkey et al., 2017).
Another U.S. study, conducted by the internet sex toy retailer EdenFantasys.com, reported that 40%
of respondents would engage in sexual behavior with a robotic companion and that 1 in 6 Americans
would actually prefer sexual relations with a robot over sexual intimacy with a human (Renner, 2018).
YouGov’s most recent survey indicated that there is an upward trend in the general public’s acceptance
of robot sex, noting an overall rise among American adults from 16% to 22% between 2017 and 2020.
The rise in approval occurred among all age groups, but perhaps most significantly among those
18–34, jumping by 12% to approximately 32% of this population (Nguyen, 2020). These figures
suggest that Levy’s prediction of marriage of human beings to humanoid robots, capable of sexual
and emotional intimacy, may not be as radical as it seemed in 2007, although it may raise significant
religious and legal questions in the human community (Ryznar, 2019; McBride, 2015).

Critics might also argue that the presence of sexbots in the homes of developed countries like the
United States would have a de minimus effect on the production of CO2 emissions and therefore
negligible impact on climate change. However, as Alisha Graves, executive director of the OASIS
Initiative, noted, “There’s no single solution for climate change, no magic bullet that can stabilize and
eventually reduce the concentration of gasses in the atmosphere. But separating sex from childbearing
represents an underappreciated opportunity to forestall climate disaster” (2016, p. 186). Although her
comment was made in the context of family planning, the same reasoning could also apply to the
introduction of humanoid sex robots into the cultures of developed countries. While the use of sexbots
may lead to a decrease in population growth, the magnitude of the climate change problem bars
any definitive resolution of global warming through such a development. Nevertheless, as indicated
above, even the annual reduction by 100,000 of population growth in developed countries would
have a small but tangible effect on global CO2 emissions. The rise of humanoid sex robots may
serve as a contributing factor to addressing this existential threat to humanity. Ironically, that factor’s
contribution to solving the climate change crisis is based on human desire rather than human moral
agency.

http://EdenFantasys.com
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