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Further reading

WilHlam Lane Cralg (2001} The Cosmological Argiment from Plato to Leibniz. Eugene, OR: Wiof
and Stock. (Analyzes the cosmological arguments of thirteen major pregenents, incliding sig-
nificant Jewish and Islantic thinkers.)

Brian Davies (1992} The Thought of Thomas Aquinas. Oxford: Oxford University Press. (A helpful
treatment of Aquinas’s thought, including the Five Ways.)

Gottfried W. Leibniz (£17241 189871951 reprint) “Monadology,” in The Monadology and Other Phil-
osophical Writings. Trans. Robert Latta. Oxford: Oxford University Press. (Contains Leibniz's
“sufficient reasons” version of the cosmological argument.)

Plato {{¢. 360 BC) 1988) Laws. Chicago, IL: University of Chicago Press. (Contains one of the
earilest versions of the cosmolegical argument—see specifically Stephanus pagination num-
bers 893-6.)

William Rowe {1975) The Cosmological Argument. Princeton, Nt Princeton Unlversity Press, (A
critical study of versions of the cosmolegical argument.}
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Chapter 18

William Lane Craig

THE KALAM COSMOLOGICAL
ARGUMENT

Wiiliam Lane Craig is Research Professor of Philesophy at Talbot School of Theology. He
is a leading proponent of the kalam cosmological argument for the existence of God, which
he defends in this selection. Professor Craig formulates the argument in three simple steps:
(1) whatever begins to exist has a cause; (2) the universe began to exist; and (3) therefore,
the universe has a cause. He examines each of these steps in turn,

Craig spends little time arguing for the first premise-—that whatever begins to exist
must have a cause—primarily since i is a seemingly obvious truth deeply rooted in human
experience, While we may have the ability to imagine something coming inta existence out
of nothing, he notes that it is highly implausible that this should happen,

in order 1o defend the second premise of the argument, Cralg utilizes arguments and
evidences from physics and metaphysics. According to the first argument for this premise,
it seems metaphysically impossible for an actually infinite number of things to exist. If the
universe never had a beginning, however, there would be ar actually infinite number of
events in time. Since this is not possible, the universe must have had a beginning. Craig
provides a second argument which, unlike the first, does not deny that ar actually infinite
number of things can exist, Rather, it denies that a collection of an actually infinite number
of things can be formed by adding one thing after another, If the universe never had a
beginning, however, the series of events in time would be such a collection, Since, he argues,
this is metaphysicaliy impossible, the unfverse must have a finite past and thus must have a
beginning. The conctusion of these two arguments is afse corroborated by modern physics,
including the expansion and thermodynamic properties of the universe,

Further examination of the argument’s conclusion-—that the universe has a cause —
leads Craig to conclude that this cause is an uncaused, personal agent{—one who is
immaterial, timeless, spaceless, and an eaormously powerfu! creator. This is none other
than God.
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200 WEILLIAM LANE CRAIG

1. Argument from the impossibility of an actually inflnite number
of things

This argument can also be formulated in three steps:

1. Anactually infinite number of things cannot exist.

2. A beginning]ess series of events in time entails an actually infinite number of
things.

3. Therefore, a beginningless series of events in time cannot exist.

Since the universe is not distinet from the temporai serics of past events, the demon.-
stration that the series of temporal events bad a beginning implics that the aniverse
began to exist. Let us examine more closely each of the argument’s two prenmises.

1. An actvaily infinite munber of things cannot exist. In order to understand this first Premise,
we need to differentiate clearly between an actual infinite and a potential infinite, A
potential infinite is a collection that is increasing toward infinity as a limit but never
gets there. Such a collection is really indefinite, not infinite. For example, any finite dis-
tance can be subdivided into potentially infinitely many parts. One can keep on dividing
parts in half forever, but one will never arrive at an actual ‘infinitieth” division or come
up with an actually infinite number of parts. By contrast, an actual infinite is not grow-
ing toward infinity; it is infinite, it is ‘complete’, A collection is actually infinite just in
case a proper part of the cellection can be put into a one-to-one correspondence with
the whole collection, so that the proper part kas the same number of members as the
whole (Principle of Correspondence). This notion of infinity is erployed in set theory
to designate sets that have an infinite number of members, such as {1, 2, 3, .. .}. The
argument, then, is not that a potentially infinite number of things cannot exist, but that
an actuany infinite number of {hings cannot exist, For if an actually infinite number of
things could exist, this would spawn all sorts of absurdities.

Perhaps the best way to bring this home is by means of an illustration. Let me use
one of my favorites, Hilbert’s Hotel, a product of the mind of the great German mathe-
matician David Hilbert.® Let us imagine a hotel with a finite number of rooms. Suppose,
furthermore, that all the rooms are full. When a new guest arrives asking for a room,
the proprictor apologizes, ‘Sorry, all the rooms are full,” and the new guest is turned
away. But now let us imagine a hote] with an infinite number of rooms and suppose
once more that ‘all the rooms are full.” There is not a single vacant room throughout
the entire Infinite hotel. Now suppose a new guest shows up, asking for a room. ‘But
of course!’ says the proprictor, and he immediately shifts the person in room #1 inte
room #2, the person in room #2 into room #3, the person in room #3 into room #4,
and so on, out {0 inﬁnity. As a result of these room changes, room #1 now becomes
vacant and the new guest gratefully cheeks in. But remember, before he arrived, ali the
rooms were full! Equally curious, according to the mathematicians, there are now no
more persons in the hotel than there were before: the number is just infinite. But how
can this be? The proprictor just added the new guest's name to the register and gave
him his keys—how can there not be one more person in the hote] than before?

But the situation becomes even stranger. For suppose an infinity of new guests
show up at the desk, each asking for a room. ‘Of course, of course!" says the proprietor,
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and he proceeds to shift the person in room #1 into room #2, the person in room #2
into room #4, the person in room #3 into room #6, and so on out to infinity, always
putting each former occupant into the room number twice his own, Because ajy natu-
ral number multipiied by two always equals an even number, all the guests wind up in
even-numbered rooms. As a result, all the odd-numbered yooms become vacant, and
the infinity of new guests is easily accommodated. And yet, before they came, all the
rooms were fulll And again, strangely enough, the number of guests in the hotel is the
same after the infinity of new guests check in as before, even though there were as many
new guests as old guests. In fact, the proprietor could repeat this process infinitely many
times, and yet there would never be one single person more in the hotel than before.

But Hilbert’s Hotel is even stranger than the German mathematician made it out
to be. For suppose some of the guests start to check out. Suppose the guest in room
#1 departs. Is there not now one less person in the hotel? Not according to the math-
ematicians—but just ask Housckeeping! Suppose the guests in vooms ##1, 3, 5. ..
check out. In this case an infinite number of people have left the hotel, but according
to the mathematicians, there are no fewer peopie in the hotel—but don’t talk to those
people in Housckeeping! In fact, we could have every other guest check out of the hotel
and repeat this process infinitely many times, and yet there would never be any fewer
people in the hotel.

Now suppose the proprietor does not like having a hall-empty hotel (it looks bad
for business). No matter! By shifting occupants as before, but in reverse order, he trans-
forms his half-vacant hotel into one that is jammed to the gills. One might think that
by these maneuvers the proprietor could always keep this strange hotel fully occupied.
But one would be wrong. For suppose that the persons in rooms ##4, 5,6 . . . checked
out, At a single stroke the hotel would be virtually emptied, the guest register reduced
to but three names, and the infinite converted to finitude. And yet it would remain true
that the same number of guests checked out this time as when the guests in rooms ##1,
3,5. .. checked out! Can anyene believe that such a hotel could exist in reality?

Hitbert’s Hotel is absurd. Since nothing hangs on the illustration’s involving a hotel,
the above sorts of absurdities show in general that it is impassible for an actually infinite
number of things to exist.” There is simply no way to avoid these absurdities once we
admit the possibility of the existence of an actual infinite, Students sometimes react to
such absurdities as Hilbert’s Hotel by saying that we really do not understand the nature
of infinity and, hence, these absurdities result, But this attitude is simply mistaken,
Infinite set theory is a highly-developed and well-understoed branch of mathematics,
so that these absurdities can be seen to result precisely because we do understand the
notion of a coltection with an actually infinite number of members,

These considerations aiso show how superficial Mackie's response to this premise
is.5 He thinks that the absurdities are resolved by noting that for infinite groups the
axiom that ‘the whole is greater than its part’ does not hold, as it does for finite groups.
But far from being the solution, this is precisely the problem. Because in infinite set
theory this axiom is denied, one gets all sorts of absurdities, like Hilbert’s Hotel,
when one tries to translate that theory into reality. Mackie's response daes nothing to
prove that the envisioned situations are not absurd, but only reiterates, in effect, that
if an actual infinite were to exist and the Principle of Correspondence were valid with
respect to it, then the relevant sitvations would result, which is not in dispute. More-
over, the contradictions that result when guests check out of the hotel are not even
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204 WILLIAM LANE CRAIG

year per day seems obviously coherent, what follows from the Tristram Shandy story is
that an infinite series of past events is absurd.

But now a deeper absurdity bursts into view. For even if every recorded past event
lies at only a finite distance from the present, still, if the series of past events is actually
infinite, we may ask, why did Tristram Shandy not finish his autobiography yesterday
or the day before, since by then an infinite series of events had already elapsed? No
matter how far along the serics of past cvents one regresses, Tristram Shandy would
have already completed his autebiography. Therefore, at no point in the infinite series
of past events could he be finishing the book. We could never look over Tristram Shan-
dy's shoulder to see if he were now writing the last page. For at any point an actually
infinite sequence of events would have transpired and the book would have already been
completed. Thus, at no time in eternity will we find Tristram Shandy writing, which
is absurd, since we supposed him to be writing {rom cternity. And at no point will he
finish the book, which is equally absurd, because for the book to be completed he must,
at some point have finished,

These illustrations reveal the absurdities involved in trying te form an actually infi-
nite collection of things by successive addition. Henee, set theory has been purged of all
temporal concepts; as Russell says, ‘classes which are infinite are given all at once by the
defining properties of thefr members, so that there is no question of “completion” or of
“successive syntlmsis".’“ The only way an actual infinite could come to exist in the real
world would be by being created all at once, simply in a moment, It would be a hopeless
undertaking to try to form it by adding one member after another.

Mackie's objections to this premise are off the target."? He thinks that the argument
illicitly assumes an infinitely distant starting point in the past and then pronounces it
impossibie to travel from that point to today. If we take the notion of infinity ‘sericusly,’
he says, we must say that in the infinite past there would be ne starting point whatever,
not even an infinitely distant one. Yet from any given point in the past, there is only a
finite distance to the present.

Now [ know of ne proponent of the kalam argument who assumed that there was an
infinitely distant starting point in the past, On the contrary, the beginningless charac-
ter of the series of past events only serves to underscore the difficulty of its formation by
successive addition. The fact that there is no beginning at all, not even an infinitely dis-
tant one, makes the problem warse, not better. It is thus not the propenent of the kakum
argument who fails to take infinity seriously. To say the infinite past could have been
formed by adding one member after another is like saying sameone has just succeeded
in writing down all the negative numbers, ending at —1. And, we may ask, how is Mack-
ie's point that from any giver moment in the past there is only a finite distance to the
present even relevant to the issue? The defender of the kalam argument could agree to
this without batting an eye, For the issu¢ is how the whole serics can be formed, nota
finite portion of it. [Joes Mackie think that because every finite segment of the series
can be formed by successive addition, the whole infinite series can be so formed? That is
as logically fallacious as saying that because every part of an efephant is light in weight,
the whole elephant is light in weight. Mackie’s point is therefore irrelevant. [t seems that
this premise of the argument remains undefeated by his objections.

3. Thergfore, the series of events in time cannot be actually infinite. Given the truth of the
premises, the conclusion logically follows. 1€ the universe did not begin to exist a finite
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time ago, then the present moment would never arrive. But obviously it has arrived.
Therefore, we know that the universe is finite in the past and began to exist.

3. Argumnent based on the isotropic expansion of the universe

In 1917, Albert Einstein made a cosmological application of his newly discovered grav-
itational theory, the General Theory of Relativity (GTR). In so doing he assumed that
the universe is homogeneous and isotropic and that it exists in a steady state, with a con-
stant mean mass density and a constant curvature of space. To his chagrin, however, he
found that GTR would not permit such a model of the universe unless he introduced
into his gravitational field equations a certain ‘fudge factor’ in order to counterbal-
ance the gravitational effect of matter and se ensure a static universe. Unfortunately,
Einstein's static universe was balanced on a razor’s edge, and the lcast perturbation
would cause the universe either to implode or to expand. By taking this feature of Ein-
stein's model seriously, the Russian mathematician Alexander Friedman and the Belgian
astronomer Georges Lemaitre were able to formulate independently in the 1920s solu-
tions to the field equations which predicted an expanding universe.

The moenumental significance of the Friedman-Lemaitre model lay in its histori-
zation of the universe, As one commentator has remarked, up to this time the idea of
the expansion of the universe ‘was absolutely beyond comprehension, Throughout all
of human history the universe was regarded as fixed and immutsble and the idea that it
might actually be changing was inconceivable.”'* But if the Friedman-Lemaitre model
were correct, the universe could no longer be adequately treated as a static entity exist-
ingr, in effect, timelessly. Rather the universe has a history, and time will not be a matter
of indifference for our investigation of the cosmos.

In 1929 the astronamer Edwin Hubble showed that the red shift in the optical spec-
tra of light from distant galaxies was a common feature of all measured galaxies and was
proportional to their distance from us, This red shift was taken to be a Doppler effect
indicative of the recessional motion of the light source in the line of sight, Incredibly,
what Hubble had discovered was the isntropic expansion of the universe predicted by
Friedman and Lemaitre on the basis of Einstein’s G'TR. It was a veritable turning point
in the history of science. “Of all the great predictions that science has ever made over
the centuries,” exclaims John Wheeler, ‘was there ever one greater than this, to predict,
and predict correctly, and predict against all expectation a phenomenon so fantastic as
the expansion of the universe?’!®

According to the Pricdman-Lemaitre model, as time proceeds, the distances
separating galactic masses become greater. It is important to understand that asa GTR-
hased theory, the model does not describe the expansion of the material content of the
universe into a pre-existing, empty space, but rather the expansion of space itself. The
ideal particles of the casmological fiuid constituted by the matter and energy of the uni-
verse are conceived to be at vest with respect to space but to recede progressively from
one another as space itself expands or stretches, just as buttons glued to the surface of a
Lalioon would recede from one another as the balioon inflates, As the universe expands,
it becomes less and less dense. This has the astonishing implication that as one reverses
the expansion and extrapolates back in time, the universe becomes progressively denser
until one arrives at a state of infinite density at some point in the finite past.' This state
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208 WILLIAM LANE CRAIG

At 10 years the universe will consist of 90 percent dead stars, 9 percent supermas-
sive black holes formed by the cnllapse of galaxius, and | percent atomic matter, mainly
hydragen. Elementary particle physics suggests that thereafier protons will decay ingg
electrons and positrons, so that space will be filled with a rarefied gas so thin that the
distance between an electron and a positron will be about the size of the present gaiaxy_
At 10 years, some scientists believe that the black holes themselves will dissipate bya
strange effect predicted by quantum mechanics. The mass and energy associated with 5
black hole so warp space that they are said to create a 'lunnel’ or ‘worm-hole’ throug],
which the mass and energy are ¢jected in another region of space. As the mass of a black
hole decreases, its energy loss accelerates, so that it is eventually dissipated into radia.
tion and elmn('.ntary particles. Eventuaily all biack holes will complelely evaporate and
ail the matter in the ever expanding universe will be reduced to a thin gas of elemen.
tary particles and radiation, The entive universe will be in its final state, from which ne

Change ‘\'ill ocoocur.

Very recent discoveries provide strong evidence that there is effectually a posi-
tive cosmological constant which causes the cosmic expansion to accelerate rather than
decelerate, Paradoxically, since the volume of space increases exponentially, al]owing
greater reomn for more entropy production, the wniverse actually grows further and fur-
ther from an equilibrium state as time proceeds. But the acceleration only hastens the
cosmos’s disintegration into increasingly isolated patches no longer causally connected
with similarly maroened remnants of the expanding universe, Thus, the same peinted
question raised by classical physics pevsists: why, if the universe has existed forever, are
we not now in a cold, dark, dilute, and lifeless state?

Some theorists have tried to escape this conclusion by adopting an oscillating
model of the universe whick never reaches a final state of equilibrium. But whelly apart
from the physical and observational difficulties confronting such a model, the ther.
modynamic properties of this medel imply the very beginning of the universe that its
proponents sought to avoid. For entropy increases from cycle to eycle in such a model,
which has the effect of generating larger and longer oscillations with each successive
eycle. As one scientific team explains,

The effect of entropy production will be to enlarge the cosmic scale, from
cycle to cycle . .. Thus, looking back in time, each cycle generated less
entropy, had a smaller cyele time, and had a smaller eycle expansion factor
than the cycle that followed it. 27

Thus, as one traces the oscillations back in time, they become progressively smaller
until one reaches a first and smallest oscilation. Zeddovich and Novikov therefore con-
clude, "The muiticycle model has an infinite future, but only a finite past.’” In fact,
astronomer Joseph Silk estimates on the basis of current entropy levels that the universe
cannot have gone through maore than 100 previous oscillations.?

So whether one adopts a re-contracting model, an ever-expanding medel, or an
oscillating model, thermodynamics implies that the universe had a beginning. Accord-
ing to P. C. W. Davies, the universe must have been ereated a finite time ago and is i
the process of winding down. Prior to the creation, says Davies, the universe simply
did not exist, Therefore, he concludes, even though we may not like it, we must say
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that the universe's energy was somehow simply ‘put in’ at the creation as an initial
condition,?®

So we have two inductive arguments that the universe began to exist. First, the
expansion of the universe implies that the universe had a beginning, Second, ther-
modynamics shows the universe began to exist. Thercfore, on the basis of both
philosophical argument and scientific evidence, I think we are justified in accepting our
second premise, that the universe began to exist.

The universe has a cause

Erom the first premise-—that ‘whatever begins to exist has a cause’—-and the second
premise——that ‘the universe began to exist'—it follows logically that “the unjverse has
a cause,’ This conclusion ought to stagger us, to fill us with awe, for it means that the
universe was brought into existence by something which is greater than and beyond it.

But what is the nature of this first cause of the universe? A conceptual analysis
of what properties niust be possessed by such an ultra-mundane cause enables us to
recover a striking number of the traditional divine attributes. An analysis of what it is to
be cause of the universe reveals that:

4. If the universe has a cause, then an uncaused, personal Creator of the universe
exists, who sans the universe is beginningless, changeless, immaterial, time-
less, spaceless, and enormously powerful.

From (3) and (4), it follows that

5. Therefore, an uncaused, personal Creator of the universe exists, who sans the
universe is beginningless, changeless, immaterial, timeless, spaceless, and
enormaously powerful,

As the cause of space and time, this entity must transcend space and time and there-
fore exist atemporally and non-spatially, at least sans the upiverse. This transcendent
cause must therefore be changeless and immaterial, since timelessness entails change-
lessness, and changelessness implies immateriality. Such a cause must be beginningless
and uncaused, at least in the sense of lacking any antecedent causal conditions. Ock-
ham’s Razor will shave away further causes, since we should not multiply causes beyond
necessity, This entity must be unimaginably powerful, since it created the universe out
ofnotiling.

Finally, and most strikingly, such a transcendent cause is plausibly to be regarded
as personal. As Swinburne points out, there are two types of causal explanation: scien-
tific explanations in terms of laws and initial conditions and persenal explanations in
terms of agents and their volitions.** A first state of the universe cannet have a scientific
explanation, since there is nothing before it, and therefore it can be accounted for only
in terms of a personal explanation. Moreover, the personhoed of the cause of the uni-
verse is implied by its timelessness and immateriality, since the only entities we know
of which can possess such properties are either minds or abstract objects, and abstract
objects do not stand in causal relations. Therefore the transcendent cause of the origin
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212 WILLIAM LANE CRAIG

1 Creation from nolhing is not incomi)rehensib]e in Griinbautn’s sense. By ‘incom.
prehensible’ Griinbaum appears to mean ‘unintelligible’ or ‘meaningless’. But tye
statement that a finite time ago a transcendent cause brought the universe intg
being out of nothing is clearly a meaningful statement, not mere gibberish, ag i5
evident from the very fact that we are debating it. We miay not understand how
the cause brought the universe into l)eing out of nothing, but then it is even more
incomprehensible, in this scnse, how the universe could have popped into bcing
out of nothing without any cause, material or productive. One cannot avert the
necessity of cause by positing an absurdity.

2 The doctrine, being an intelligible statement, obviously does constitute a pur-
ported explanation of the origin of the universe. It may be a personal rather than 4
scientific explanation, but it is no less an explanation for that.

Griinbaum has one final objection against inferring a cause of the origin of the
universe: the cause of the Big Bang can be neither after the Big Bang (since backward
causation is impossible} nor before the Big Bang (since time begins at or afler the Big
Bang). Therefore, the universe’s beginning to exist cannot have a cause. ™ But this argu-
ment pretty clearly confronts us with a false dilemma. For why could God’s creating
the universe not be simultaneous {or coincident) with the Big Bang? On the view ['ve
defended, God may be conceived to be timeless or relatively timeless without creation
and in time at and subsequent to the first moment of creation. None of Griinbaum’s
objections, therefore, seems to undermine the credibility of the kalam cosmological
argument for a personal Creator of the universe.

Thus, we have been brought to the remarkable conclusion that an uncaused, per-
sonal Creator of the universe exists, whe sans the universe is beginningless, changeless,
immaterial, timeless, spaceless and enormously powerful, And this, as Thomas Aquinas
taconically remarked, is what everyone means by ‘God."**
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