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NASRULLAH MAMBROL

What is life, and what 
makes human l i fe 
unique? With the rise 

of the life sciences and Darwin’s 
theory of evolution by natural se-
lection in the nineteenth century, 
new answers to these questions 
were proposed that were deeply at 
odds with traditional understand-
ings and beliefs. With the advent 
in the twentieth century of new, 
life-altering technologies like ge-
netic engineering, and lifesimu-
lating sciences like Artificial Life 
(ALife), these questions became 
even more insistent. Moreover, 
after World War II, efforts to build 
fast, intelligent machines and the 
subsequent development of the 
computer made the assumption 
of human intellectual superiority 
seem uncertain and sure to be 
challenged, especially since the 
new science of Artificial Intelli-
gence seemed to lead inexorably 
to the construction of superhu-
man machine intelligence. In-
deed, both ALife and Artificial 
Intelligence (AI) dramatically 
encouraged the thought that the 
opposition between the natural 
and the artificial, the born and the 
made was no longer so hard and 
fast, and certainly not inevitable. 

Yet this philosophical conundrum 
was hardly the central issue or 
worry. Rather, it was the nagging 
possibility that henceforth the 
evolutionary dynamic might begin 
to act on a biosphere soon active 
with non-natural life forms and 
that its crowning achievement – 
namely humanity itself – might 
eventually be displaced and su-
perseded by its own technical 
invention. In short, many feared 
that the future would be deter-
mined by some cyborgian, post-bi-
ological form of the posthuman, 
or that the human species might 
be eclipsed altogether as evolu-
tion’s torch of life and intelligence 
passed to its artificial progeny.

It was inevitable, therefore, 
that the possibilities of both AL-
ife and AI would begin to be ex-
plored, variously and even idio-
syncratically, by literary writers. 
Here, “ALife” will simply refer to 
new and non-natural forms of life 
brought into existence through 
external and technical means at 
least initially under human con-
trol; similarly, “AI” will refer to 
some kind of human-constructed 
machine intelligence (usually 
an advanced computer) capable 
of performing actions of such 
complexity that they require a 
level of intelligence comparable 
to that of humans. As we might 
expect – given that life has always 
been assumed to be a precondi-
tion for intelligence – ALife was 
of interest to imaginative writers 
long before AI.

Specifically, ALife became pos-
sible as a fictional interest with 
the beginnings of the properly 
scientific study of life, that is, 
with the emergence of biology 
in the late eighteenth and early 
nineteenth centuries, whereas 
AI, with rare exceptions, became 
a serious fictional interest only 
after the birth of the computer. 
Interestingly, the official births 
of the professional scientific dis-
ciplines devoted to ALife and AI 
– in 1987 and 1956, respectively – 
reverse this chronological order. 
However, in regard to ALife and 
AI as fictional themes, the most 
important background influence 
was not only the computer but 
also the immense transformation 
of biology and the life sciences by 
cybernetics, information theory, 
and modern genetics (specifical-
ly, the discovery in 1953 of how 
DNA functions). For many read-
ers, in fact, the contemporary 
emergence of these themes in 
fiction will be associated with 
the historical amalgamation of 
technics and science in what has 
become known as technoscience 
and its more recent condensa-
tion, cyborg science.

No doubt the first modern nar-
rative about ALife is Mary Shel-
ley’s novel Frankenstein. It was 
followed by a number of well-
known literary classics that, from 
the contemporary perspective 
that now post-dates the official 
inauguration of the new science 
of ALife, could well be said to be 

concerned with ALife avant la 
lettre. Specific examples would 
include H.G. Wells’s The Island 
of Dr. Moreau, Karel Capek’s 
R.U.R., Aldous Huxley’s Brave 
New World, and Philip K. Dick’s 
We Can Build You. However, with 
the accelerated development of 
computer technology, machine 
intelligence as a source of worry 
or “problem” theme becomes 
more prominent, particularly in 
the rapidly growing new popular 
genres of science fiction and film. 
Nevertheless, although ALife and 
AI can be clearly distinguished as 
two new sciences of the artificial, 

they do not always operate as 
distinctly different fictional in-
terests, but are often intricately 
related in a number of interest-
ing ways. For example, in Astro 
Teller’s novel exegesis (1997) a 
computer program – specifically, 
a data miner called “Edgar” – un-
accountably becomes “smart”; in 
the special terms of AI, he or “it” 
is smart enough to pass the Tu-
ring test. However, the protago-
nist Alice, the human with whom 
Edgar regularly communicates, 
openly doubts that he is in any 
real or biological sense “alive.” 
Conversely, Michael Crichton’s 

novel Prey (2002) combines both 
ALife and AI: the nano-swarms 
engineered by the company Xy-
mos Technology, while clearly of 
unnatural origin, seem “alive” by 
any standard biological definition 
– they require food, reproduce, 
and evolve – and thus are a form 
of ALife. But they are not espe-
cially intelligent. In fact, their 
intelligence is based exclusively 
on a few algorithms that model 
simple predatory and learning 
behaviors. Thus the swarms nev-
er display anything approaching 
human intelligence and remain a 
very limited form of AI.

CHRISTOPHER CONNELL

The United States once 
again boasts the world’s 
most competitive econo-

my, thanks to its vibrant entre-
preneurial culture and capacity 
to innovate in ways that spur 
growth and opportunities.

That’s the judgment of the 
World Economic Forum, a Swiss 
nonprofit organisation that has 
been ranking economies’ com-
petitiveness for 40 years.

The United States moved 
ahead of last year’s Number 1, 
Switzerland, and into first place 
for the first time since 2008. 
The Swiss dipped to fourth on 
the competitiveness index, be-
hind Singapore and Germany 
and ahead of Japan.

The forum, which convenes a 
gathering of world business and 
political leaders in Davos, Swit-
zerland, each winter, rated 140 
economies on 12 factors, among 
them institutions, market size, 
health, workers’ skills, infra-
structure, business dynamism 
and innovation capability.

“Innovation has become an 
imperative for all advanced 
economies and a priority for a 
growing number of emerging 
countries,” the report says. The 
vast majority “are struggling to 
make innovation a meaningful 
engine of growth,” according to 
the report.

There “are only a few innova-
tion powerhouses in the world, 
including Germany, the United 
States and Switzerland,” the re-
port adds.

The forum altered the formula 
to place more emphasis this year 
on innovation, which it calls a 
critical driver of productivity 
and growth. “Governments are 
struggling to understand what 
makes a country innovative,” the 
report says.

Scores on the 0-to-100 com-
petitiveness scale ranged from 
Chad’s 35.5 to the United States’ 
85.6.

The United States and Eu-
rope are home to seven of the 
10 most competitive economies; 
the three others are in Asia. Sev-
enteen of the 20 countries at the 
bottom are in sub-Saharan Afri-
ca. That region’s best performer 
was 49th-ranked Mauritius.

High-income countries dom-
inated the rankings. The only 
non-high-income economies in 

the Top 40 were those of Ma-
laysia (25th), China (28th) and 
Thailand (38th).

Some countries with similar 
income levels were nonetheless 
far apart on the competitiveness 
of their economies. Chile ranked 
33rd, while oil-rich Venezuela 
was 127th.

The innovation in the US his-
tory began with the golden age, 
which is associated with some 
of America’s leading technology 
pioneers, such as Thomas Edi-
son and Nikola Tesla in electri-
cal illumination and Alexander 
Graham Bell and Elisha Gray in 
telephony. 

The context for technological 
development was very different 
a century ago. For instance, in 
1880 most inventive activity was 
the result of inventors operating 
outside the boundaries of firms. 

Research laboratories, such 
as the famous one opened, in 
1876, by Thomas Edison in Men-
lo Park, New Jersey, were rare. 
From the middle of the 20th 
century, however, the modern 
corporation started to dominate 
patenting. 

By 2000 almost 80 per cent of 
patents were assigned to inven-
tors associated with firms.

Nevertheless, the impact of 
innovation on economic growth 

was typically large. The chart 
below illustrates a strong re-

lationship between patenting 
activity and GDP per capita at the 
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The United 
States and 
Europe are 

home to seven 
of the 10 most 

competitive 
economies

1770
James Bruce discovers what he 
believes to be the source of the 
Nile.

1812
Napoleonic Wars: Battle of Smo-
liani, French Marshals Victor & 
Oudinot defeated by Wittgen-
stein.

1851
Moby-Dick, a novel by Herman 
Melville, is published in the USA.

1889
Jawaharlal Nehru, Indian lawyer 
and politician, 1st Prime Minister 
of India (d. 1964)

TODAY 
DAY IN 

HISTORY

Throughout Frankenstein 
we are often made aware of 
the Creature’s frightful body 

and unbearable physical 
presence. The Creature is 

alive, but will always remain 
outside the life cycle. 
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I condemn Hamas rock-
et fire, and am deeply 

concerned by civilian 
casualties. Civilians in 
Israel and Gaza must 
be protected. Everyone 
must step back from the 
brink and avoid further 
escalation. UK fully sup-
ports Egypt/UN efforts 
to calm situation & find 
lasting solution to Gaza.

@AlistairBurtUK

JUST IN: @CNN is su-
ing Pres. Trump and 

top aides. CNN claims the 
White House is violating 
the 1st Amendment & 
5th Amendment rights of 
correspondent Jim Acos-
ta after taking away his 
White House press pass. 
#KOMOnews

@CayleThompson

It was 24 years ago today 
that Pedro Zamora died. 

A hard truth is that he’s 
been gone longer than he 
was alive. He leaves behind 
an eternal legacy that still 
inspires people all over the 
world as well as a genera-
tion of young people who 
weren’t born when we all 
came to know him.

@JuddWinick

Last Tuesday, Ameri-
cans voted a wave of 

amazing Democrats into 
office up and down the 
ballot, including, for the 
first time, over 100 wom-
en in Congress. This Tues-
day, ask someone amazing 
you know to join them in 
running for office:

@HillaryClinton

 Disclaimer: (Views expressed 
by columnists are personal and 
need not necessarily reflect our 

editorial stances)

First published in 1818, Mary 
Shelley’s Frankenstein is usually 
read as a novel about a scientist’s 
continuing refusal to assume re-
sponsibility for his Promethean 
creation. Shelley’s narrative also 
manifests two thematic interests 
that will become central not only 
to the official new science of AL-
ife, but also to a significant body 
of contemporary fiction that 
bears the latter’s stamp or ethos 
even when there is no evidence of 
direct influence. This first inter-
est is not simply in the creation 
– or re-creation – of a life form, 
but also in the definition of life 
and how it is to be distinguished 
from non-life or inert matter. In 
Shelley’s novel this interest is 
inscribed in the “spark” that re-
animates and thus brings to a 
living, self-aware state the assem-
blage of human bones, tissue, and 
organs that Victor Frankenstein 
has brought together on what 
is probably the first entrance of 
the dissecting table into fictional 
discourse; but it is also evident in 
the network of subtle references 
to the scientific debate between 
vitalism and materialism that 
had raged in London from 1814 to 
1819 (much of it publicly staged) 
and in which Percy Shelley’s (and 
Byron’s) personal physician, Wil-
liam Lawrence, had participated.

The second interest is repro-
duction and the attendant pos-
sibility of evolution, which enter 
the plot of Shelley’s novel at a 
later turning point. This occurs 

when Frankenstein promises the 
Monster – as he comes to refer 
to the Creature on whom he be-
lieves he has bestowed life – that 
he will fabricate for him a fe-
male partner if the Monster will 
cease hounding him and depart 
for South America with his new 
mate. Frankenstein, however, 
reneges on his side of the bar-
gain. That Frankenstein will not 
repeat the act of creation both 
intensifies and leaves open to 
interpretation exactly how that 
act should be understood: as a 
human mimicking of divine cre-
ation or – in what amounts to a 
very different understanding of 
both human and vital agency – a 
setting up of the specific material 
conditions necessary for life’s 
emergence.

Throughout Frankenstein 
we are often made aware of the 

Creature’s frightful body and 
unbearable physical presence. 
The Creature is alive, but will 
always remain outside the life 
cycle. Contrarily, there is never 
any question of the Creature’s 
intelligence. Similarly, in Capek’s 
play R.U.R. the intelligence of 
the robots is not at all an issue; 
it is, rather, the fact that they 
cannot and do not know how to 
reproduce. This is the secret that 
their human makers withhold 
from them. Thus in both Frank-
enstein and R.U.R., intelligence 
follows “naturally” from the fact 
of having a body, a living body, 
even if it originates in wholly 
artificial conditions. And here 
we can observe an absolute con-
tinuity with Huxley’s genetical-
ly and chemically engineered 
humans in Brave New World: in 
both play and novels, levels of 
intelligence stem merely from 
different chemical gradients. 
However, all of this will change 
dramatically with the birth of the 
electronic or digital computer. 
Whereas the very concept of life 
requires a body, henceforth intel-
ligence will seem to require only 
a computer or computational 
apparatus, which is usually made 
of inert matter. For the first time 
in human history, intelligence is 
divorced from life, thus making 
it possible to be intelligent but 
not alive.

(Nasrullah Mambrol  
is an academician and blogger.) 

state level. 
It predicts that an innovative 

state like Massachusetts, which 
from 1900 to 2000 had four 
times as many patents as a less 
innovative state, like Wyoming, 
would become 30pc richer in 
terms of GDP per capita by 2000.

Inventors in the golden age 
were overwhelmingly white and 
male. They were less likely to 
marry and they had fewer chil-
dren, perhaps because of the 
time commitments associated 
with making technological dis-
coveries. 

Inventors in US history have 
tended to be highly educated, in 
contrast to the common portrait 
of the uneducated amateur. They 
typically invented in pursuit of 

profit, and the financial returns 
to innovation were large. The 
innovation sector was highly 
competitive. 

The best inventors survived. 
The worst exited quickly.

The family backgrounds of in-
ventors were distinctive. Having 
a father who was an inventor in-
creased the likelihood of becom-
ing one, perhaps because fathers 
passed along their aspirations, 
or perhaps because it facilitated 
access to the right types of social 
networks. 

Fathers’ incomes were posi-
tively correlated with the prob-
ability of becoming an inven-
tor. This means that talented 
individuals from low-income 
families were more likely to be 
excluded.  

Much of the link between 
family income and invention 
appears to have been due to ed-
ucation. High-income families 
invested in the education of their 
children, and, in turn, educated 
inventors were more productive.

Studies and analysis say that 
US and the Western countries 
will lead innovation while it will 
take some time for Asian and 
African countries to catch up. 

(Christopher Connell is a writer with 
Share America.)
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High-income families 

invested in the education of 
their children, and, in turn, 

educated inventors were 
more productive and this 
has been continuing over 

decades. 

Wide Angle

The Amazing Stan Lee and 
his Spider Sense

The name of Stan Lee, who died on Monday, will 
always make me think of two thin comic books 
I had borrowed from a small book-shop near 

my house.
One was of ‘The Amazing Spider-Man’ and another of 

‘The Incredible Hulk’.
The year was probably 1981. And for an over-imagina-

tive teenager I was then - and for someone already high 
on the adventures of ‘Phantom’ and ‘Bahadur’, published 
in those days by ‘Indrajal Comics’ of India – finding 
these new comics was a special moment. A discovery 
of pure joy.

Flipping through the pages, my friend and I were 
fascinated by the brightly-coloured characters and the 
action-packed scenes.  We wasted no time in borrowing 
these comics. And on rushing home, soon get immersed 
into a magical world of newfound super-heroes.

Our small book-shop-plus-lending-library had many 
books in the vernacular language, but a very small col-
lection of English books and comics. It was not located 
in some high-class urban setting, near posh schools, to 
warrant the shopkeeper to buy and store foreign-pub-
lished comics easily.

But thanks to our friends at school, among whom 
our comic books got circulated privately, a big group 

of boys soon descended on the shop.  
And thanks to all of them demanding 
copies of Marvel Comics from abroad, 
the proprietor 
had to give in.

He  s aw  a 
business op-
portunity, and 
soon procured 
not only more 
adventures of 
‘Spider-Man’ 
and ‘The In-
credible Hulk’, 
but also of ‘Fantastic Four’, of ‘Thor’, of 
‘The Avengers’ and of ‘X-Men’, among 
several others.

And the great excitement we had de-
rived, from access to these comics, is not easy to explain 
to a new generation that has seen them all on television 
and cinema screens. Especially, to the millennials who 
probably will never know the wonder and awe of ac-
tion-packed comic books.

The passing of Stan Lee, therefore, is the passing of an 
era. As a man who co-created some of the most endearing 
superheroes, he has taken sci-fi fantasy and super-hero 
stories to a higher plane.

It was in 1962 that ‘Spider-Man, created by Stan Lee 
and Steve Ditko, first appeared. But it was only in 2002 
that the first Spider-Man movie released. And I am still 
surprised as to why it took Hollywood so long.

However, in quick succession, with the Spider-Man 
movie series came other highly successful series of ‘The 
Avengers’ and ‘X-Men’. Also, ‘Iron man’, ‘Ant Man’ and 
‘Captain America’ which have all had the fabulous fin-
ger-prints of Stan Lee.

“I never had any idea that these characters would last 
this long”, he had said in interview clips which were tel-
ecast by CNN on his demise. “In fact, I, and the people I 
worked with, who co-created them, with me - the many 
talented artists - just hoped that the books would sell and 
we continue to get our salaries and be able to pay our rent”.

Even he did not know how far his dreams would take 
him. His mid-boggling futuristic imagination, and his 
portrayal of superheroes with all their failings and flaws, 
ensured that the readers’ and audience’s love for super-
heroes does not die.

A few months ago, when my daughters excitedly went 
to watch ‘Avengers: Infinity War’ by Marvel Studios, on the 
day it released in Bahrain, I thought of my teenage times. 
The times I had rushed to the book store on hearing that 
a new set of Marvel Comics had arrived.

Also, Stan Lee’s cameo appearances in almost all Marvel 
Studio productions have portrayed him as a simple love-
able human being. But he will remain a super-hero. A real 
one. Not a fictional one.

From comics to movies, Stan Lee’s imagination has only 
taken us, and the entertainment world, ‘ever upward’. 
Excelsior!

JOEL INDRUPATI

From comics 
to movies, 
Stan Lee’s 
imagination 
has only taken 
us, and the 
entertainment 
world, ‘ever 
upward’. 
Excelsior!


