
International Journal of Social and Organizational Dynamics 1n IT, 2(3}, 17-28, July-September 21)12 17 

Wired for Warmth: 
Robotics as Moral Philosophy 
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ABSTRACT 

An a.SJW<'I ajthe ndafiauship befllll!en phllo.wphy and cumpuler tmgine:'ering is c.YJnsidcm:d. n:irh ptN'Iicular 
emphasis up.m the desigtr of artificinl moral agent:;. Top-dQI!llll':.\'. bottom-up nppl'{KZchesto ethical behavior 
are discu.sseJ.followed by mr Ol'en·iew qlsome qltlte ways in which traditional e~hics has informed r>botiC'.s. 
Jiva mat.ro-11-ends t11t- thtn idtmtified. one imvlving the ewilulkm q.fmarft! cunstlousmtss in man and n:achilrt', 
the other inv?lw'ng the fading mmy qf'the bmmdaq berweetrthe roal and the l'irtuaL 

Ke.-t"''Ortk Ariifidal Moral Agenfs. Computer £ugineering. Ethical Bthal·ior. Mortdity. Philosaph.v. 
Robt.1tics 

1. INTRODUCTION 

Traditional:y, engineering and philosophy have 
been regarded ascompJetc ly separate academic 
"disciplines" and duly accommodated in d iffer· 
ent academ1c faculties. However, in the last few 
decades it has become commonplace to advocate 
interdisciplinary studies and (o point to ways 
in which sub fie lds like computer-engineering, 
control·thcl.)ry and robotics have the potentia l 
to infom1 tl:ndamcntal philosophical questions 
(e.g., Boden, 2006; Wallach & Allen, 2009). 
Accordingly, the present paper discusses how 
rn hotir.s c~::~n inform ..-:thir.s nr mnr:ll philosnphy 
and vice ver·sa (i.e ., the notion that robots can 
be ethical, under vati ous meanings of the lat· 
ter) . The discussion also refers to the related 
notion of virtual worlds and the increasingly 
problematk distinction between the virtual 
and the rca:. 
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Tbe paper s tarts with a brief discussion 
of rhe ide.a that robotic informs ethics because 
engineers are ··doing" philosophy. Building 
mainly upon the work of Wallach aod Allen 
(2009), it offers ao account of some specitic 
ways in which the design of aJti_fic ial mora l 
agents (AMA's) bas informed philosophy. 
Then, several areas where AMA design and 
moral philosophy seem to parallel each other 
are considered (Section 4) followed by an 
overvie-w of some ofrbe ways in wbic.b moral 
philosophy bas informed robotics. T"" long 
rerm trends are then identifie-d (Section6) one 
hwolving the evolt•tioo of c.-onsc:-ieo('e in m~n 
and machine, the other involving the-fading of 
rbe bounda1y between the real and the 'lirtual. 

2. THE ENGINEERING 
OF PHILOSOPHY 

According to Dennett ( 1997) ''you don't really 
kJlOW how something works if you c.an 't build 
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it," so that ·•robotocists are doing philosophy, 
whether or no1 I hey think this is so." A decade­
lalerthis seems increasingly 10 be the case. Yet 
this is a dis I inc I ive "ex r>eri menial and construc­
tive computational philosophy'' (Wallach & 
Allen, 2009), or a "philosophy plugged'' (e.g .. 
Singer. 2010) that also lits well with some 
independently developed epistemological and 
ontolog,ical no1 ions such as: 

i. Knowledge. as coord inat io n-of-action 
(Zeleny, 2005); 

ii. Information as "'in·fomlation"; that is, 
codes co"'creating physical forrn as in 
robotic manufacturing contexts (Zeleny, 
2005); and 

iii. The convergence and unity o f the physical 
and menta l worlds, some\vhat in line with 
Spinoza 's 17~ century writings. discussed 
subsequcnlly. 

The task of constructing AMA's has repeat­
edly spun-otT sharply-framed questions that are 
both philosophical and technological in nature, 
but that also carry significant implicaclons for 
policy (i.e., macro-ethics, to use terminology 
fi·om business-ethics). Indeed, when ethics is 
plugged-in, so 10 speak, it looks and feels quite 
ditTerent from 1he penned works of Kant, Mill, 
Bentham, or the Bible. In part chis is due to the 
fact thu, as currectly predicted by Alvin Toffier 
(e.g., To Iller & ToOler, 1990) the development 
of robots andAMA's is almost entirely a project 
of the military-industrial complex, being "done" 
outside the public gaze and far away from the 
deskofthe traditional philosopher. l'orexample, 
one military project involves installing (or 

inslilling) a "functional moralily" ·nto a robot 
machine-gun. The design-objective in this c.ase­
was to re-r>rogranl the robol guns with a fonn 
of ethics so they would stop killing friendlies 
01· "innocent'~ civilians and c-oncentrate all lheir 
fi repower on I he bad guys'. Eventually, as Singer 
has noted, AM A's "might be endowed wilh a 
conscience that would ... make them more hu­
mane (as) soldiers than humans'' (2C09, p.425). 

3. HOW ROBOTICS 
INFORMS ETHICS 

Anoverviewofthe-wideremerging literature on 
ethical robots and al'ti ticial general intelligenc.e­
(e.g., Goertzel. 2002 Wallach & Allen, 2009) 
suggesls that there-are at least four areas in which 
computer engineering has already substanlially 
informed moral philosophy (Figure 1). These 
are wilh respecl to: ethical-incrementalism 
(i.e., achieving ethical outcomes by means of 
freque-nl small sleps. rather lhan occasional 
majo1· decisions), evolutionary elhics, the no­
tion of the ''difficully'' of moral values and I he­
vexed queslion of moral-agency, a.; fo llows: 

3.1. Ethical Incremental-ism & 
LID A 

According to information readily available on 
the web, the Leam ing Intell igent Distribution 
Agent (LID A) is an autonomous general in tel· 
ligent system (AGI) built by the US Navy to 
make human resource related decisions. Here, 
e.thical decision making (EDM) is reduced to 
a series of selections of inte rnal and extemal 
micro-actio ns, rathe r than o ne-off choices 

Figure I. AretiS where AMA design strongly informs philosophy 
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amongst given projec1s or courses of action. 
Inside LIOA. lines or software known as 
codelets scan a virwal workspace in which 
off inputs are represented. As noted by Snow 
(2009). the;e code lets arc quite s imilar to the 
"demons'' in a 1970's cognitive model c.alled 
Pnndemonium. blll also I he "agents" in Minsky's 
Society or Mind (Minsky. 1988). n,e code lets 
S<:an a virtllal workspace (cr. Baars. 1997) ror 
mtonnauonal tnputs that should be brought 
to the aue ... ion of the wider system. or brain. 
rna competition for anention that lasts about 
0. 1 second. a ··winning .. piece of information 
emerges. v.hich is then broadcust throughout 
the system. 

The next s tep within each F.OM cycle is to 
(i) oct, or(ii) renect more, 0 1· (iii) add something 
to a mental nlodel that is alwoys under construc­
tion in semantic memory. So. even though LTDA 
does not execute any pro""ms or top-down 
moral reasoning (e.g.. utilitanan cost-benefit 
analysis) it detects ··morally-relevant inputs" 
and acts on them. 

The taSk of programming a machine to 
identify mcral relevance wilhin o general per­
ceptual spa·:.e, or some constructed view of the 
world, now represents an engineering challenge 
as well as an opponunity to infonn traditional 
moral philcsophy. An example of such o chal­
lenge is the recent MTTI oulini that robots (and 
nodoubttht driverless cars or the future)"mUSt 
ha\·e sensors to prevent coli is ron wilh humans·· 
(Singer. 2009, p.423). This isaspecifice.ample 
of a general moral imperotive. identi lied much 
earlier by a British philosopher, Iris Murdoch, 
to .. gaze" a1 the world before acting ethically 
within it Another rnoral philosopher, David 
f lume, also stressed the need 10 understand a ll 
the relevam (available) racts beroi'C Wiving 10 

consider lhem ti'om a "general .. pomt ofv1ew. 
whilstAmo')' Lovins(an ecologost)alsoclaimed 
more receroly that '1he single most imponam 
thing .. . is 10 pay anent ion" (i.e .. to all aspects 
or the relevant situation). In sum, the notion of 
tdentirying and attending 10 morally-relemnt 
inputs. as already expressed by Ll DA and MTTI, 
appears to merit more susta ined attention from 
anyone inv·:>lved in applied ethics. 

3.2. Evolutionary Ethics & 
Robot Competitions 

Evolutionary ethic-s includes any account of 
moral behavior (e.g .. benevolence, in:egrity, 
restraint. etc.) that involve.s adaptation and the 
fimess of various entities.l_n Robert Axelrod's 
path-breaking "evolution of cooperation" wol'k 
(e.g., Axelrod. 1984), computer program that 
played 1he iterated Prisoner's Dilemma Oame 
were pined against each other, wilh "inning 
programs duly selected ror the next round (or 
generation) in aprimitivevinual wor1d. T1is was 
the first demonstration of how computational 
power could go beyond intuition and "penned" 
mathematics; not only in game theo1·y. but also 
in philosophy and evolurionary biolog). More 
recently. it has been has poimed out (e.g., Hall­
Stores, 2007} that a similar approach might 
be extended to sets of physical robou, each 
programmed with a variety of moral behaviors. 
The e.tent 10 which any given robot then obeys 
specified moral laws (sucb as A.simov's laws 
of Robotics, or Kant's categorical imperative) 
might then be used as a fitne-ss criterion in o new 
kind of evolut ionary competition. Such ex peri~ 
ments with groups of differently-programmed 
robots have lhe polenlial lo (lUI Oesh (Cr nuts) 
on the concept of''survival of the most '!florul .. 
as well as Ote sustainabiliry ofpaniculaJ moral 
rules. This. in tum. might help humans to bcuer 
understand the effect of specific ethical behav­
iors on their own survival and sus:rainabilily. 

3.3. Collective and 
Artificial Moral Agency 

There has been a philosophical debate for at 
least the last lbny years about the not1ons of 
corporate und collccLivc mor .. d agency (CMA). 

In philosophy. the claim that only individuals 
can be moral-agents (e.g .. Friedman 1970) has 
confronted numerous arguments to the contrary 
(e.g .. Danley. 1984: French 1984: Golbcrt. 
1986: Singer. 1994) together with recent steps 
towards u pragmatic resolution (e.g .. Buchholz 
& Roscnthal.2006). In law, the agency-princ iple 
holds n corporation vicariously liable fo1· the 
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acts of various individuals; the identification­
PI'inciple holds that a layerofsenio1· office1·s is 
the (responsible) mind or b1·ain of the linn. and 
the sysJ.ems-p1·inciple holds that the existence of 
an inten1al decision making stn1ct1.1re is deemed 
sufficient to confer corpo1·ate liability. More­
generally, the concept oft he co1·porat ion or any 
collectivity as a moral agent is supported by an 
ahnost limitless supply of metaphors between 
mdiVidual and corpora(e/collecttve behavior 
and cognition (e.g .. intenlal vs. external analysis 
in busine.ssstrategy is like a reflective individual 
looking inward and outwards. etc.). The AMA 
project has the already in formed this debate and 
it has the potential to transform it. For example, 
even in the present article so far. several new 
metaphors have arisen, such as: 

i. T he idea of survival as an ·•easy" value, 
which seems a lso to apply to corporations. 

ii. T he idea of ethical-incrementalism, akin 
to logical· incremental ism in organizational 
behavior and strategy. 

iii. The. surpris ing ly high performance of 
insect·like robots in which each insect· 
"leg" takes its cue mainly from its other 
legs, which inspired a push for "subsump· 
ti\'eorganizational architectures" whereby 
department heads talk directly to each other, 
with no headquarters. 

iv. T he ge.neral principle that autonorny pre· 
cedes "sensitivity" in the development of 
AMA's(e.g., the "ethical .. robot gun) which 
re:nforces the. notion that consciousness 
develops into conscience. 

v. T he trend from artificial intelligence to· 
wards artific ial rnoralitywhich corresponds 
to the viewpoint that bus iness sh·ategy is 
becoming more ethical (e.g., emerging 
standards for corporate. social responsibil· 
ity, etc.) and the wider notion of human 
moral progress. 

The potential fora transformational impact 
of the AMA project on the CMA debate was 
expressed recently by Hall-Stores (2007, p. 
313). as fo llows: 

" COJI we say anything about the rights and 
duties of co,porlllions !f. .. the Ali (artificial 
intelligences) probably will be rwming them 
within the next few dec(u/es? " 

Taking that challenge at face value now 
seems to be a serious philosophical project. 
As a prelimina1y observation, one might fi rst 
note the potential advantages o f having Al 's 
"nmning" corporations, as these co·Jid be more 
ca reful (or less negligent) that human manag­
ers . More abstractly, the philosophical project 
of linking the CMA and AMA debates can be 
briefly summarized as follows: (i) there exists 
a set o fpm·CMA and a set o f anti·CMA argu· 
ments. with another distinctive. but overlapping 
set of pro,.A M A and a uti- AMA arguments. 
(ii) T hese have the potential to mutually re fine 
and augment e.ach other. Yet as the quote from 
Ha ll po ints out: (iii) the two sets o f arguments 
become identified directly with e.ach other when 
one introduce the notion of the virtual fi rm, or 
a corporation run (or owned) by robots (Figure 
2 and Figure 3). 

Compute-r-engineering now also the po· 
tential to transfom1 the. more funda11enta l ide.a 
of individual human moral agency (Figure 3) 
because the pro and anti AMA arguments have 
to take. into account the fading boundaries be· 
tween the real and the aJti ficial (a trer1d discussed 
subseque.ntly. in Section 6). For e~ample, ac· 
cording to the ''robust view of ethics" any 
moral agent must have ·•re.al" feelings or se.n· 
tience.likean individual human being. II must 
e.xperience. qua/ia, the qualitative. aspe.ct of 
emotion. By that account, only individual hu· 
mans (and perhaps some animals) em be "real" 
moral agents. Also, according to d1eolog ical· 
e.th ics, human vittues inc.lude re.ligious fai th 
with a be lief in the soul (of humans, at least). 
An AMA or robot c.an express these be lie.f.-:; and 
act as ifit holds them; it might a lso be sensitive 
to others who hold these be liefs; but the. ques­
tion remains as to whether it can actually have 
fa ith and a soul'! 11t is que~tion remains impor· 
tant to many, even though trying to an~wer it 
may be a ''Monkish pur~uit'' as Wallach and 
Allen put it (2009, p. 2 15). 
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Figure}. Collective tmd art{ficial moral agency arguments inform each other 

coc·poml~ & 
oollectrve 

Figure 3. The effect ofboundary-blurriug on moral agency argumems 

l'erhaps a more urgent philosophical ques­
tion involves the moral-agency status ofhybrid 
!)'pes of "agenr" or entity. What can be said 
about the moral agency of enhanced humans 
(or animals) with 'wet AI' brain implants: or 
creatures equipped with neuro-prosthctics that 
might also be con~rolled exogenously? What 
about rhem·:>ral agencyofhuman-like ava(ars in 
ever more sophisticated virmal worlds'? In this 
context, Jutian Savclescu (at the Uehiro Centre 
for l'ractical Ethics, Oxford) has argued that: 

··([ other beings possess rationality and the 
ability to C?Operate and to empathise .. . then 
we should treat them uo differently titan other 
human heirgs. " (as cited in Sn01v, 2009) 

But this component of the moral agency 
debate remains controversial. n 1crc is less 
doubt, hO\\•evcr, that the fading and blurring 

of boundaries between once-stable categories 
has COinplicmed and added a new dimension 
the moral agency debate, even as it potr:ntially 
sheds new light on some parts of it. 

3.4. The Difficulty of Values 

According to Goertzel (2002), any autonomous 
system (e.g .• robot, individual or possibly a 
c-orporation) ne.eds to have ·'survival" as a ba­
sic value, in line with the evolutional)' ethics 
discussed earlier. He identified a set of ··easy 
basic values'' for autonomous systems. '"Easy" 
in this context means ·'easy to program .. into 
an AMA and so we can see fi·om the outset that 
there is potential to infonn traditional ide.as 
about human value.-prioritie-s. The easy values 
are: (i) keep yourself healthy, (ii) preserve 
patterns that have been valuable, and (iii) cre­
ate diversity. TI>ese are also obviously good 
for humans, although, significantly, tbe last 
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two diiTer from the classical Platotlic human 
goods (i.e .• he~lth, friendship, justice. wealth 
and aesthetics). In contrast, Goertzel's "hard 
values.'' Ot' harder-to-r>rogranl values, include­
(i) preserving other li fe and (ii) making others 
happy. These m·e not so obvious. nor natul'al, 
and they nonnally have 10 be taught by a society 
01· imposed by an authority (e.g., "Thou shall 
not kill''). The Iauer distinction in nu-n points 
to a widel' arena in whtch engtneering and 
philosophy have-mutually infot·medeach othet·, 
that is, with respect to the-relationship between 
Top-dc·wn vs. Sou om-up ethical be-havior. 

4. TOP-DOWN & 
BOTIOM-UP ETHICS 

The question of top-down vs. bouom up influ­
ences on behavior and tnorality (e.g., follow­
ing gi,•en rules vs. independent experiential 
teaming) reve-als a more mutually in fomlative­
relationship between engineering and philoso­
phy (Figure 4). Fo1· example, Genghis is an 
insect-like robot (also described in Wallach & 
Allen, 2009). II does not have much of a bra in, 
but it certainly appears to know what it's doing. 
Each leg takes its cue from the-othel' legs. with 
a few local fe-anares. Genghis' "knowledge'' is 
thus fully expressed as coordination-of-action, 
as ther:-is not much else. Vel, Genghis moves 
around betlel' than ils mol'e brainy competitor 
bots. In some ways. practical ethics and moral 
judgment do seem to be more like Ghengis than 
Kant (or God). For example, socially adept 
responses and authentic social skills c.onstinate­
an important part of ethics in applied social 
contexts. Perhaps. therefore, applied ethicists 
shouldalso pay a more attention to the-se-aspects 
ofhLH'I'o<ln b~h<lvior. 

4.1. Virtues 

Engineers have also bee.n steered towardsclassi­
cal virtue ethics, where-Plato pointed to secular 
virtue-s such as wisdom, courage, moderation 
and justice. Aristotle drew a distinction between 
intellectual viJtues such as loyalty and rnodera­
tion that can be taught (or programmed in a 
top-down sense) vs. virtues such as humor and 
politene-ss (i.e., the mentioned ··so:ial skHis.·· 
typically acquired "bottom-up" through practice 
and habit). Wallach and Allen (2009) noted that 
a future AMA might be able-to e.mulate-some­
aspects of these virtues. Indeed. a robotic or 
virtual AMA has the-pote-ntial to be-more moral 
than humans in this respect, because human 
virtue-s are often merely apparent, or unstable, 
or temporary. 

;'Bottom up ethic-s" broadly encompasses 
neural networks, connectionist psychology and 
particularist ethics (e.g., Dancy, 1998) in which 
the focus is upon a moral agent learning how to 
articulate moral reasons for actior.s, properly 
rooted in any given context, episode, or narra­
tive. Indeed, according to Wallach and Allen 
(2009, p. 130) any fully-functioning moral 
agent has to be able to "represent the-reasons 
that might be applied" to justify a course of 
action. Bottom-up e-rhics also involves the 
above~mentioned "easy values," :he- leamed 
social skills and some-of the virtues. In contrast 
(Figure5)top--downethics i1wolvestherulesand 
guides found in the-traditional ethi:.al the.ories 
and more specifically in ethical principlism 
(e.g., Be~uchamp& Childress, 1994). Here,an 
extemal social system or authority be-eomes the­
source of ethics, as well as the kindsofexplana­
tions and j ustificarions produced by the AMA. 
In general, the building of AMA's seems to be 

Figure 4. Areas where AA1A design and moral philosophy inform each other 
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demonstrating that che relationship between 

lop-down a1d bou om-up ethics is recursive and 

cQmplemerJtary. involving not only behavior in 
renl-1 ime, but a lso the meta-level (philosophica l) 

unclerstand·ng of the nature o f thai behavior. 

4.2. Emotions 

Many aspect~ of cmorion (or emotional intcl· 
ligcncc) ore also progrommoblc ond copo.blc of 

bcingleamrdbyanAMA, These indude(i)the 

ability to dttcet and respond intelligently and 

expressively to others· facial expressions or 

body posture, and (i i) interpreting other's inten­

tions in context, or responding sympathetically 

and approp-iately to others' prcdicamcnts2• A 

tougher c halle nge, also d iscussed by Wallach 

and Allen (2009), involves making a robot 

behave as if it was experiencing or anticipat· 

ing its O\\'D qua~i-cmotions. For example, an 

cmotionally·imelligcm robot gun might avoid 

friendly fire if it wcrc able to anticipate the 

pain this '""ould cause to itself. This ··pain .. 

would only have to be some internal state with 

··valence" (a +/ · parameter). such as opposing 

the robot's '"easy" values. or interfering with its 

goal-atta inment, or slowing ic down. In tvte.tz· 

ingcr 's Phenomenal-Self Model (Metzinger, 

2004), an entity is able to .. scc" its own soma tic 

(cellular, bodily) responses. Accordingly, if the 

peripheral componcms of a robot somehow 

responded dirttlly to cmotionally·rclevant 

(and mornlly-relcvon1) inputs. i1 might be 

able to compute quasi·cmotions and adjust its 

behaviO< accordingly. This would emub1e the 

autonomous nervous system and kinaesthetic 

memory in animals and humans. but also li1.s 
well wilh LIDA and Ghengis. 

5. HOW ETHICS HAS 
INFORMED ROBOTICS 

~vera I ,mters h.:.ve daimf'd thatthattmditional 

moral philosophy has distracted engin~11 and 

programmers. or otherwise questioned iLS in._ 
ponance. Forexample.accordinglo Walloch and 

Allen (2009, p. 21 4) "il is not possible 10 see o 

clear way to implement a (lrad iliona l) ethical 

lheory as a comJ>Uter-program'' so "one might 

wonder whether ihese play a guiding role for 

human aclion ... Nonetheless. some basic .hcme.s 
such llS consequences, logic. rationalily. vinue 
and emo1 ion do appear to have guided the AMA 

proje<:l. broadly as follows. 

5.1. Consequential ism 

Since computer simulations enable better idcn· 
tification and forecasting of moral ctTccts and 
consequences (e.g ., traffic delays, pollution, 
etc.) il should be possible lo build a powc1ful 

conscquc ntialist AMA. l11is might be egoist 

(sclf-intcreslcd. perhaps with lhc "easy" val­

ues) or urilit:uian (we ighing the inrcrr~ts of 

all stakcholdc11). In eithcr case, such WI agent 

would be capable of a more infonncd moral 

judgment than an unaided human egoist or 

Figure 5. &If om-up de\•e/npmenl vs. top down moral rules 
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ulililarian. re-spectively. That is. it would be­
able 10 pass a moral Turing Te-st. 

5.2. Deontology 

Wallach and Allen also noted (2009, p. 95) 
that "'a very powerful computer might be a ble 
lo detumine whether its cunent goal would 
be blocked if all other agenls were to operate 
'''ith the. sumc motive. or maxim ." Thnt is, it 
could cxecule a version o f the Golden Rule (a 
kind o f Kant-plugged). n t is also holds out the 
prospect of supe.r-moral At\·1As, because, as 
discussed in the previous section, humans have 
lobe cajoled by authoririe.s into foiJowing such 
rules, or e xtrinsicaiJy rewarded for following 
them. On theotherhand,a KanrianAMAwould 
immediately a nd pennanently shut down that 
military bot-gun. Another Kant-inspired (logic· 
based) line o f conte mporary rese-arch involves 
the usc of theorem-proving software to assess 
the adc.quacy of a block of software code for 
creating its intended outcome. 

5.3. Contractarianism 

A final area in which philosophy might guide 
AMAdevelopment involves contractarian mor­
al-politica l theory (i.e.,macro-ethics) (Figure 6). 
It might be possible to use virtual worlds (and 
eventually populations o f robots) to simulate 
and test the kinds of social principles and poli· 
cies that are assoc iated with this philosophy. 
Contracta1ian theory (e.g., Rawls, 1972) holds 
that the core o f ethics lies in agreements reached 
amongst free and independent persons. This 
might be updated to include general intelli· 
gencesand "'sentient be ings. " The "'free" parties 
reflecting on social policies are then held to be 
in an "original position o f equaliry." or under a 

"Veil of ignomnce" about their actual identity 
in the society (Figure 7). That is. the designers 
of the social system are "ignorant" of their own 
position in it. Under such hypothetical condi­
tions. according to Rawls, one can deduce the­
following principles: 

i . Maximise libe rty, provide.d that there is 
s imilar liberty for all, and 

ii. Inequalities (e .. g., In we-alth, or the posses· 
sion of other human goods) are.ok, provide.d 
that they can be e xpected to work out to 
advantage of all. 

Jn furure, virt ual worlds might be deployed 
to refine and test these kinds of principles, as 
they might apply to diverse moral agents. For 
example, what balance o f positive and negative 
lfeedoms works best with respect to the fi rst 
principle'/ What types o f be haviouror program 
at the micro-level (i.e., for each rr.oral agent) 
would create a society in which th~t .. expecta­
tion" of good has the highest chance o f being 
realised'/ One can thus envision the potential for 
using virtual worlds or groups of robots to test 
and re fine these kinds of principle; as well as 
the social and legal policies derived lrom them. 

6. MACRO-TRENDS 

The discussion so far has indicated at least two 
macro-trends, each having substantial implica­
tions for both philosophy and robotics. The 
ilrst is the idea that intelligence and rationality 
develops over time into "general intelligence .. 
and ethics. The second involves the fading or 
blurring of the boundary be tween 1he real and 
the virtual (Figure 8). With regard to the "de· 

Figure 6. Areas where philosophy informs AJ\1A design 
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Figure 7. Tesling contractaritm macro-ethics in virtual worMs 
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velopment" of ethics, Kenne.th Goodpaster (at 
Harvard Business School) remarked long ago 
(on video) :hat there \Vas an observable •·evo· 
lution of moral consciousne.ss in the executive 
suite." Hu111 and Mehta (2006) claimed more 
recently th.:~t •·a new sense o f responsibility 
is evolving" in c.onnection with advances in 
nano-technology. Also on this optimistic side, 
Wallach and Allen (2009) have speculated 

about an invi.~ible hand qf system interactions 
whereby the operation of many self·sus:a ining 
easy-value holdingAGisl AM A's might lead to 
Lhe overall (macro-level) good. even if those 
agents individually lack the hard values, such 
a.~ helping others. 

All such speculations evoke the philo· 
sophical notion o f moral progress, according 
to which "natural-man" (cf. Boden, 1987) de· 

Figure 8. 1he development of conscience and the blurring qfbowularies 
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velops into lllOI'al rnan, thus reducing what 
Engelbe1·g once described as an "unknown 
distance" (cr. Singer. 1984). Rationality and 
artificiill intelligence develop accordingly into 
a rational-nlOI'ality and a gene1·a1 intelligence. 
At the early "rational/intelligent'' stage. there­
is a gap separating A I from natm·al man due the 
cognitive limitations, cre-ativity. intllitions and 
emotions of humans. At the more advanced 
AUI/moral man stage. there rernan1s another 
gap due inter alia to the "robust" (humanistic) 
and theological views of what ··e thics·~ rneans. 

6.1. Boundaries 

At the same time, the boundary between the 
symbolic or virtual worlds and the real orphysi· 
cal worlds is fading and potentially vanishing 
completely. Indeed, arguably the most profound 
way in which computer-engineering infonns 
philosophy is by explicating (demonstrating, 
making real) the idea that the physical and 
mental worlds are ultimate.ly the same thing, 
or the same "substance. " l11ey are undoubtedly 
becoming that way. l11is idea is not new, even 
though its widespread philosophical and pub· 
lie acceptance would be3. fn the 17th century, 
Batuch Spinoza considered. in essence. that the 
physic:Jl and mental worlds were one. and the 
same, a position that bec.ame generally known 
as neutral monism. According to the latter 
philosophy ''there can exist certain substances 
(like persons) that are intrinsically neither ma· 
terial nor mental" (plato.stanford.edulneutral 
monisu1). Throughout the industti al era, that 
idea was largely set aside in favor of the Car· 
tesian separation of (physical) body and mind. 
That Carte.sian position has since come under 
attack from many directions, not only !Tom a 
rc-cvuluutcd m oni:nn, but also !Tom un ' 'itu m u­
nent" classical pragmatism (e.g., Webb, 2007) 
and its associated ecological understandings. 

7. CONCLUSION 

In line with Dennett's claim, there do appear to 
be many ways in which the AMA project has 
infornr d moral philosophy. and vice versa. 

Some example.s have been menti<·ned in this 
paper. where they have been classified according 
to the general direction of the ''intbrming.'' The­
AMA project has particularly advanced notions 
of ethical-incremental-ism, evol utio:tary-ethics, 
moral-agency and the difficul ty-o:-values. In 
other areas, such as vmue ethic~. emotions 
and top-down vs. bottom- up explanations, the­
contributions fi·om philosophy and robotics ap­
pear to be more mutual. Finally. the tradttional 
grand ethical theories have so far provided only 
a modest input to AMA development. 

According to Boden (2006) "machines 
that compute and communicate . .. provide 
fruitful metaphors that help us to understand 
the mind.'~ Several such "metaphors'' have 
indeed been identified in this paper. However. 
in light of the blm·ring and fading of boundar­
ies. Boden's reference to '"us'' m~rits further 
comment. The vexed que-stion .. Who is ·us '?)' 
was firs t posed by Robert Reich. about 20 
years ago. in connection wilh the paradoxes 
of international trade. It has great moral sig­
nificanc.e given the-inntitively obvious notion 
that persons everywhere deserve to be treated 
ethically. The question has now taken on new 
meanings and imponanc.e. as hybrid A"'IA's 
are (recursively) being co-produced. These 
new rypes of agent are developing to the point 
where they become self-programm:ng (i.e .. the 
so-called "hard-takeoff point") which strongly 
suggests that problems involving identity and 
ethics are both likely to proliferate. 

Although rapid (even exponential) moral 
progress involving super-moral machines re­
mains a possibility: there is also the prospect of 
rapid moral-regression. because rotot we-apons 
(and viruses) might be re-programn1ed by ma­
liciO<os agents. On a more uplifting note. Wal­
lach and Allen (2009. p. 215) also pomted out 
that "aircraft and birds fly in diffe:ent ways." 
Accordingly, even if a morally-perfect AMA 
does "take-oft" in funore. so to speak, Ol'dinary 
human morality might still remain a mystery 
to "us:· as the robust and theologic.al views 
can also persist and spread. One thing chat we 
can be more confident about is that concepts 
such as "faith" and "soul'' will become more-
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shat•ply defined and understood in the future, 
by al l 1ype1 of moral agent. 
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ENDNOTES 

1\ S one reviewer pointe-d out, it would p re­
sumably be elhical to "hJck''' a robo1 thai was 
prograntmed to kill a human. 
This notion of"apprupriate re.sponse"' can be 
fruitfu l. for example, in d1e movie 1-Kobot. a 
robot "saved the main character in a canhat had 
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crashed, because his chances of survival were '· 
greater." insteadof'saving a liUie girL "whe•·eas 
a human would have saved the girl." Several 
f<fi.nciplcs and hcuristks would support the 
Robot's choice. Til ese can be c.ompared with 
t1c llawOO heuriStiC$ that humans often u.se 
when making decisions under pressure. 

It is likely that AI will be as r:volutionaty 
as lhe intemal combustion engine. Singer 
(2003, p. 430) observed that contemporary 
terminology S\ICh as .. artificial :.ntelligcnce" 
and "unmanned vehicle·· aresrjll c-alling things 
"by what they arc not,'' j ust as cars we-re once 
c.allcd "horseless c.arriagcs" ... a description 
would seem ridiculous loday. 
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