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Technology, Paternity, Patriarchy

“A
ll the decisions  we make 
in our most intimate lives…
about who to marry, how 
to have children, how to 

have sex, and how to think about love, ro-
mance, and families, are driven, and always 
have been driven, by technology,” contends 
Debora Spar. A Baker Foundation profes-
sor at Harvard Business School, Spar was 
president of Barnard College from 2008 
to 2017, and has previously written books 
about the economics of in-vitro fertilization 

technologies, the social impact of inventions 
such as the Internet, and changing roles for 
women at home and at work. Now she is 
at work on a new book, “The Virgin and 
the Plow,” in which she argues that social 
changes, from the creation of marriage at 
the dawn of agriculture, to the rise of femi-
nism in the twentieth century, to the legal 
establishment of same-sex families in the 
last decade, are driven less by social prefer-
ence or acceptance, as most people believe, 
than by technological innovation. And given 

the dramatic pace of contemporary techno-
logical innovation, she suggests that more 
profound social changes lie ahead.

“Marriage as we know it—a largely het-
erosexual, monogamous, death-do-us-part 
type of marriage—was a creation of the 
plow-enabled agriculture that emerged dur-
ing the Neolithic transformation of around 
8000 b.c.,” Spar said in a December talk at 
Harvard. That is when the first farmers, tran-
sitioning from a communal hunter-gatherer 
society, began to acquire private property: 

many of the problems common to the use of 
CRISPR/Cas9. Not only were there editing 
errors at the target sites and elsewhere in 
the genome, but both girls had some edited 
and some unedited cells, a condition known 
as mosaicism that occurs when embryonic 
cells have started dividing before the CRIS-
PR-induced edit is made.  

Such complications show the immaturity 
of CRISPR technology, says George Daley, 
dean of Harvard Medical School. “We only 
have maybe five to six years of experience 

with this technology, and we’re still learn-
ing about it. There needs to be a far greater 
degree of expertise using this technique, es-
pecially in the context of embryo editing.”

Jeantine Lunshof, a biomedical philoso-
pher and ethicist at MIT, suggests that im-
proved tools like Liu’s, when used in appli-
cations such as sperm editing—in which 
edits can be completed, and verified, before 
the embryo starts dividing—may eventu-
ally alter the equation in human gene edit-
ing. But “only technically optimal interven-

tions can be ethically 
justified,” she adds. “If 
further research shows 
that base-editing leads 
to the best and safest 
outcomes, this could 
be a criterion for ethi-
cal acceptability.”  

Daley cautions, 
though, that even if 
the technology is opti-
mized to minimize and 
ultimately reduce erro-
neous or missed edits, 
“We would still have 
to have a broader set 
of discussions about 
what society would ac-
cept for clinical use. The 
most compelling argu-
ments could be made for 
coupling gene editing to 
in vitro fertilization and 
pre-implantation ge-
netic diagnosis, to allow 
couples…burdened with 

genetic disease to have a healthy child.” Yet 
even that limited application involves deter-
mining what conditions indicate that medi-
cal intervention is permissible, and who is 
allowed to perform it. Both the technical de-
velopment and the societal discussion must 
proceed with great caution, says Daley, but 
“great caution doesn’t mean forever a prohi-
bition.” vbennett mcintosh

kevin eggan website:
https://hscrb.harvard.edu/lab/eggan-lab
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land, grain, storage. With farms came the 
need for children to work in the fields, and 
ultimately to inherit them. Once men needed 
to know who their children were, the no-
madic lifestyle in which men and women liv-
ing in groups of 30 to 40 people had mated in 
non-permanent unions faded. For farmers, 
the only way to guarantee paternity was to 
“mate with a virgin and make sure she re-
mained loyal to you for the rest of her repro-
ductive life,” Spar pointed out. Most tradi-
tional marriage ceremonies are “basically a 
real-estate deal,” she said, in which a woman, 
guaranteed to be a virgin, is given to a man 
and “becomes his property because he must 
know who his children are.” With proper-
ty, itself a creation of technology, come the 
“norms of marriage: that women are adored 
as virgins, married young, and sworn to mo-
nogamy for the rest of their days.” Quoting 
her book (forthcoming this year from Farrar, 
Straus and Giroux), she said, “The quest for 
paternity leads to the establishment of the 
patriarchy, and it was the plow that made 
it happen.”

With a second technological revolution—
industrialization—work moved to factories, 
where it was eventually dominated by men, 
and led to the “mythology of the housewife” 
that rose around the idea of women who 
stayed home. The first major blow to this 
patriarchal social structure came from femi-

nism, which—Spar explained in an inter-
view—was enabled by three technologies 
of the twentieth century: the automobile, 
household appliances, and the Pill. Cars 
gave women unprecedented freedom, par-

ticularly in rural areas where they could 
start independent businesses selling com-
modities like eggs and butter. Washing ma-
chines and other household inventions freed 
women’s time. And more than any other fac-
tor, reliable, discreet contraception that let 
women have sex without the burden of an 
unwanted pregnancy, said Spar, was what 
allowed them to enter the workforce.

Now different reproductive technolo-
gies, including in-vitro fertilization (IVF), 
are having unexpected, seismic social effects. 
Originally intended as a way to help infertile 
heterosexual couples have children, the mar-
ket for IVF technology has expanded, she 
explained, and is increasingly used by people 
who aren’t biologically infertile. The technol-
ogy allows women who freeze eggs to have 
children far later in life; same-sex couples use 
it to have children who are biologically re-
lated to one of the parents. Spar argued that 
this use of IVF technology led courts to legal-

ize same-sex marriage much more rap-
idly than they would have otherwise. 
In the United States, Scandinavia, and 
England, “the courts started to find in 
favor of same-sex marriage” once they 
could argue that it was in the interests 
of the children to create a stable fam-
ily structure. Now, a developing tech-
nology called in-vitro gametogenesis 
(IVG) could eventually allow two gay 
parents to have a child who is biologi-
cally related to both of them. Three or 
four housemates or friends, likewise, 
could decide to have a baby. The social 
ramifications are unexplored.

“We think generally of marriage as 
some kind of a natural structure that 
humankind is just destined to follow,” 
she continued. “We think of feminism 
generally as something that was cre-
ated by activists—the Betty Friedans 
pushing for change.” Same-sex mar-
riage, likewise, can be seen as driven 
by advocacy. “To some extent that is 
true,” Spar acknowledged, “but histo-
ry’s arc is also driven, and may perhaps 

be primarily driven, by much larger and more 
sweeping technological shifts” that enable 
new patterns of behavior and social interac-
tion: the shift to agriculture or the industrial 
economy; the creation of computers and ar-

tificial intelligence. “We acknowledge these 
developments as technological change, but 
rarely do we trace their effects into the social 
and personal realm.”

As she works on her conclusions, Spar 
hints at some of the technologically driv-
en social changes that may lie ahead. In an 
age of Tinder and OkCupid, when 30 per-
cent of marriages originate online, people 
are becoming more comfortable with rela-
tionships that occur through devices. “If 
your relationship with someone is almost 
entirely on a phone,” as in the rising num-
ber of long-distance romances, then “if they 
were to die and there were something”—an 
AI, perhaps—“that could mimic that rela-
tionship, it might not feel all that different.”

 vjonathan shaw

debora spar website:
https://www.hbs.edu/faculty/Pages/
profile.aspx?facId=6558&facInfo=res

I l l u s t r a t i o n  b y  M i c h a e l  P a r a s k e v a s

“The Virgin and the Plow” argues that social 
changes have always been driven by technology.
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