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FOREWORD

All actions begin from an evaluation of the
environment. If our perceptions of the environment
are flawed, then our actions flow from error. This is
especially important in the military field, given the
lives that are in danger if our actions are mistaken,
as well as the heavy financial cost associated with
equipment, personnel, and training. Unfortunately, it
appears that many evaluations of the contemporary
military environment are based on a flawed perception
of that environment.

This monograph revises, reexamines, and reeval-
uates the contemporary military environment. It finds
that the environment is a period of relative military
stasis, of slow technological development, and of little
novelty in broader issues. If anything, it is a return to
an older period, of the time before the Cold War, before
the fear of nuclear war dominated all other thinking in
the field. This monograph is a first step in a broader
and more incisive revision of contemporary strategic
thought.

DOUGLAS C. LOVELACE, JR.
Director
Strategic Studies Institute
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SUMMARY

This monograph looks at the development of
military technology in recent years. It examines three
major platforms: fighter aircraft, tanks, and cruisers,
examining the gaps between generations as well as
the capability gains of each succeeding type. While it
shows that development has slowed, at the same time
capability increases have also slowed: it takes longer
to get new equipment, and that new equipment is
less of an improvement over its predecessor than its
predecessor was over its predecessor. It is thus a period
of declining gains. Only in electronics and computer
technology was that thesis shown to be somewhat
untrue, but even there military technology has lagged
significantly behind commercial advances, and thus to
call it innovative and rapidly developing is to draw a
long bow. This relative military stasis, in technology, at
least, has a range of causes: the end of the Cold War,
bureaucratic changes, political cultures, scientific
limits, cost inflation, a focus on new characteristics that
cannot be so easily measured. The monograph also
looks at the strategic environment to see whether that
has evolved rapidly while technology has proven more
dormant. While many of the issues that characterize
the post-Cold War period were also present during the
Cold War; they may be newly important, but they are
not necessarily new. Indeed, the contemporary period
may be seen as a return to military normalcy after the
lengthy anomaly of the Cold War. It is a shift away
from state-on-state conflict, away from large scale war,
away from a view that sees armies as forces designed
solely for decisive, Clausewitzian battles. Yes, there
has been change since the end of the Cold War, but it
should not be exaggerated; rather than innovation, it
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might be taken as reaction, and the Cold War should be
examined from a new perspective as a period of radical
innovation in strategic terms, which would further be
reinforced by the rapid technological development that
characterized it.

This monograph, as the centerpiece of its method,
examines the development of a range of military
systems; one of themostindicative of theseisthe F/ A-22.
The F/ A-22 is expected to remain in service until 2050;
this will be 66 years since the detailed requirements for
the Advanced Tactical Fighter were set. This is a long
time in military history; 66 years ago, a fighter known
as the P-51 was entering service. That is an argument
from extremes, but it is still valid nonetheless. Today’s
military environment moves slowly; let us be willing
to accept that, rather than assume that because it is our
environment, it must somehow be more innovative
than those that have gone before. Let us use the time
that this relative military stasis affords us to examine
the strategic environment both more closely and from
a greater distance.
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SLOWING MILITARY CHANGE

INTRODUCTION

It seems to be acommonplace today among strategic
and military analysts that we are in a time of rapid,
world-altering change.! The military environment
is evolving swiftly, they say; some even believe we
are witnessing a full-scale revolution in military
affairs (RMA). Conflicts in Iraq and Afghanistan are
seen as “fourth generation” warfare, by definition
distinct from anything that has gone before. Modern
technologies, from the F/A-22 Raptor, through robotic
bomb disposal systems, to personal weapons, are seen
as pushing the boundaries of capability far beyond
those that existed but a few years ago. Even as we
speak, it seems, defense forces are making quantum
gains in military effectiveness through the acquisition
of new weapons and the communications and control
systems required to integrate them. Concomitant with
this rapid progress is rapid obsolescence; each system is
swiftly superceded by its successor, and if a force does
not jump onto the “elevator of progress,” it runs the
risk of being left behind in a sort of military backwater,
a Swiss Guard writ large. This military acceleration
is seen as part of similar development around the
world, whether it be how social interactions are being
shaped by the internet, or how global trade patterns
have adapted and shifted as a response to new policies
and technologies. Some have gone so far as to call the
contemporary strategic environment “global chaos.”?
A cursory look at some of the futurist projections of
defense analysts shows that many expect such world-
altering trends to strengthen in the future, creating



an unstable and dangerous world full of asymmetric
threats, international crime, and extremism-fueled
terrorism.’ In such an environment, it is not merely
equipment that can become obsolescent, but also
mindsets, exemplified by planning to fight the last war,
rather than the next.

The question that poses itself to the author is
whether or not the above analyses are truly the case.
Have we instead committed a basic human fallacy in
assuming that there is something unique about our
generation that was somehow lacking in the myriad
previous generations that stretch back into pre-history?
This perspective is a sort of distorted presentism,
and it is understandable: we cannot see the past, but
we can see the present, and thus we assume greater
distinctiveness about that which we can perceive.
A good example of this is public perception of the
standards of contemporary youth behaviour. The first
months of 2008 have been full of political posturing
and public comment about the declining standards of
New Zealand’s youth.* They are seen as more violent,
more disrespectful, less educated, less well-spoken,
and generally a devolution from the youth of the past.
Unfortunately, the value of such assertions is reduced
by the fact that every generation criticises the declining
moral standards of its youth.” The parents of the 1960s
were shocked by the sexual promiscuity of their free-
love embracing teenagers. The parents of the 1920s were
concerned about the dance crazes sweeping much of
the western world. Medieval moralists thought society
was on the path to destruction, and if we go back just
a little further, we find two marvellous quotes that
might easily have come from the mouth of Leader
of the Opposition John Key or Prime Minister Helen
Clark:



The children now love luxury; they have bad manners,
contempt for authority; they show disrespect for elders
and love chatter in place of exercise. Children are now
tyrants, not the servants of their households. They no
longer rise when elders enter the room. They contra-
dict their parents, chatter before company, gobble up
dainties at the table, cross their legs, and tyrannize their
teachers.®

I see no hope for the future of our people if they are de-
pendent on the frivolous youth of today, for certainly all
youth are reckless beyond words. When I was a boy, we
were taught to be discrete and respectful of elders, but
the present youth are exceedingly wise and impatient of
restraint.’

The former is attributed to the Greek philosopher,
Socrates, and is approximately 2,400 years old; the latter
to Hesiod. They show that either youth standards have
indeed declined every generation, which surely would
have led to the destruction of human civilization by
marauding teenagers at some stage in the past, or
that our comments about those standards are flawed
and subjective. More objective measurements, such
as statistics on youth crime, teenage pregnancy, drug
use, literacy, and educational achievement, provide
much better evidence with which to either criticise
or compliment the moral standards of any particular
youth generation. The use of such semi-objective criteria
for measurement avoids the distorted presentism
mentioned before, the tendency to believe strongly
in the uniqueness and distinctiveness of one’s own
generation without truly examining such assertions in
the light of the historical context.

This monograph is a reevaluation of the thesis
that we are in a time of rapid military change. It



might be called revisionist strategic analysis. Its
broad conclusion can be stated simply: we are in a
period of relative military stasis when compared to
developments of approximately the past 150 years.
This monograph comes to that conclusion through
an analysis of technological change across a range of
systems and countries, as well as an examination of
the evolving character of the strategic environment.
The monograph is a broad-brush treatment, and for
good reasons: to identify the nature of change (or lack
thereof) within an entire system requires a very broad
perspective, lest a point that is true in the general be
criticized because it does not explain a specific issue.
A second reason is length. All macro analyses, by
definition, are simplifications, but they are no less
true for being so. This monograph touches on several
issues of theory and detail that are deserving of much
closer attention and lengthier works, but that is for a
later date. It avoids making policy recommendations
for the very simple reason that to do so would add yet
another analytical stage to the piece and would thus
lengthen it further. It is enough merely to suggest that
contemporary interpretations of the military-strategic
environment require substantial rethinking if they are
to withstand critical cross-examination, and to make
some minor recommendations for further work in the
area.

A REPRESENTATIVE PROGRAM —THE F-22

Let us start by examining what seems at first
glance a strong counter to my argument that military
change has stagnated: the F/A-22 Raptor, the world’s
most advanced fighter.® It is the world’s first stealthy,



super-cruise capable fighter, and is claimed to be an
order of magnitude more capable than contemporary
fighters, if exercise kill models are to be believed.’
Such capability has been very long in coming. The
F/A-22 has its roots in the Advanced Tactical Fighter
(ATF) competition, whose initial requirements were
set in 1981, 27 years ago. More detailed requirements
were set in 1984, and a Request For Proposals (RFP)
was issued in 1986. The YF-22 prototype had its first
flight in 1990, 6 years after the requirements were set
down, and won the competition to be America’s next-
generation fighter the following year (1991), beating the
rival Northrop YF-23. In August of that year, a contract
to produce 11 F/A-22s was signed. The first part of
the first aircraft was completed in December 1993; by
1995, mid-body, wings, and forebody manufacturing
began. In December 1996, the aircraft was under full
electrical power. Taxi tests were undertaken in August
and September 1997, and the first flight of the first
production F/A-22 took place on September 7, 1997.
The recommendation to proceed with Low Rate Initial
Production (LRIP) was given in August 2001, and the
tirst F/ A-22 squadron was stood up in October 2002.
Initial Operating Capability (IOC) was reached on
December 15, 2005.

The above may seem like an overly detailed list
of dates and details, but it is important to understand
the sheer length of time that has been involved in
the development of the F/A-22. From the initial
formulation of requirements to IOC took 24 years.
From RFP to IOC took 19 years. The first flight of the
prototype F/ A-22 and the first flight of the production
F/A-22 were separated by 7 years. It took another 8
years after the first flight of the production F/A-22 for
IOC to be achieved. When one considers the number of



people that have worked on the F/ A-22, it is apparent
that its phenomenal capability has come at the price of
many thousands, perhaps a million, man-years.

Much has changed in the world since the initial
formulation of requirements for the F/A-22. In 1981,
the President of the United States was Ronald Reagan,
and the Prime Minister of New Zealand was Robert
Muldoon. The military-strategic environment was
dominated by fears of nuclear war, and Afghanistan
was sending a chill through superpower relations after
a brief period of détente. Since then, the United States
has gone through three more Presidents (and will soon
have a fourth), and New Zealand has seen seven more
Prime Ministers on the Treasury benches. China, rather
than the Soviet Union, has become the greatest threat
to American power. It is rather unlikely that Russian
tanks will stream through the Fulda Gap on a few
hours notice, protected by an umbrella of Su-27s that
requires the attentions of the F/ A-22. The above points
should not be seen as asserting that the F/ A-22 has no
relevance to the contemporary environment; that is far
from the truth, and later examination of the strategic
environment will indicate that. The sheer capability
envelope of the F/A-22 grants it the flexibility to
operate in almost any sort of military environment.
The point is that technological development has lagged
substantially behind changes in the global situation.

Let us now go back into time to examine what was
theF/ A-22 of its day, the North American P-51 Mustang.
The P-51 is perhaps the second most recognisable of all
World War Il fighters, behind only the Spitfire." Itsrange
revolutionized the European air war, allowing heavy
bombers to fly escorted to their targets. Interestingly,
this most American of aircraft had its roots in a British
visit to North American Aviation (NAA) in April 1940.



The British were interested in NAA building P-40
Warhawks for the Royal Air Force (RAF). NAA, feeling
that they could do better, instead offered to build an
entirely new fighter. Within 117 days of that decision
being taken, an engine-less prototype was ready. Six
weeks later, and now with an Allison engine, the P-51
took its first flight. By April 1942, some initial Allison-
engined P-51s were flying reconnaissance missions,
and by September of that year, a new Merlin-engined
prototype took to the air. By the end of the war in 1945,
P-51 models from A to H had fought. Nearly each
variant introduced some new technology, such as the
bubble canopy, and the base P-51 itself had itself been a
major leap forward in aerodynamics due to its laminar
flow wing design.

This was indeed rapid technological development.
It took only 2 years from initial requirements to
operational capability. Within 2 years of the first
prototype flying, a variant with an entirely new
powerplant was in the air. At first glance, then, the case
of the P-51 seems to show very clearly that military
development has slowed significantly in roughly half
a century. Had the P-51 followed the same path as the
F/A-22, it would have become operational in 1964.

Some readers might suggest that comparison of
the F/A-22 and P-51 is not valid, because one was a
rushed, wartime program, when the degree of threat
demanded rapid technological development to meet
new demands, and when funds were more freely
available."! Others might suggest that the differing
level of complexity between the P-51 and F/A-22
renders the comparison flawed. Such assertions are not
counters; they are explanations. The fact that a reason
for a delay exists does not alter the reality of the delay
itself. However, a stronger counter might be that this



comparisonisananomaly,and thatothersystemsdonot
show such disparity in development times. It is useful
to strengthen and deepen the argument, and ensure itis
not an argument from extremes, by examining a broad
range of 20th century military technological projects
to see whether or not the comparison of the P-51 and
F/A-22holds up against the evidence. In order to do so,
this monograph examines three main systems across
several countries: American fighters, Soviet tanks, and
surface ships, especially cruisers.’? The rationale for
the focus on the United States and the Soviet Union is
simple: as the world’s primary superpowers during the
period of study, it was they who were at the forefront
of military technological advancement."

DEVELOPMENT OF AMERICAN FIGHTERS

Analysis of American fighter aircraft will be
divided into two sections. In the first, development
times will be analyzed; in the second, performance
gains from succeeding generations will be examined.
This will thus illustrate whether development times
have lengthened as well as whether or not performance
gains have mirrored development timeframes.'

Development Times.

The first aircraft we shall examine is the Boeing
P-26 Peashooter, which in its day was regarded as a
sophisticated technological advance over existing
fighters." Theinitial conceptfor the P-26 was formulated
in 1931; a prototype flew in 1932, and it entered service
in 1933.



A few vyears later, in 1937 specifically, the first
concepts for what was to become the P-40 Warhawk
were put down.' Three years later it had its first flight.
We shall avoid analysis of World War II developments,
to avoid accusations that wartime development is
anomalous, and take up the tale again in the post-war
period with the first generation of jet fighters. In 1946,
the prototype for the F-84 was developed, and itentered
operational service the next year."” Its stablemate, the
F-86, was first conceptualised in 1944."® A prototype
flew in 1947, a production version the next year, and it
achieved I0C in 1949, introducing the swept wing into
U.S. Air Force (USAF) service.

However, experience in Korea showed the limita-
tions of even such an advanced aircraft, and in 1952 a
new design, which became the F-104, was developed
to ensure American air superiority.”” A prototype flew
in 1954, and by 1956 the F-104 was in USAF service.
As will be seen below, despite this swift development
timeframe, the F-104 provided substantial increases
in performance over its predecessors. Yet it, too, was
swiftly superceded: its successor, the F-4 Phantom was
birthed, on paper at least, in 1953; it flew by 1958, and
entered service in 1961.%*° Within 4 years, however, the
USAF felt it needed an even better fighter. A design
contest was held from 1965 to 1967 to develop that next
generation aircraft: it became the F-15 Eagle.?' The Eagle
first flew in 1972, and entered service in 1975. But the
F-15 was expensive, and in order to provide a low-cost
alternative, the USAF launched the Lightweight Fighter
Program (LFP) in 1972. The winner of this was the YF-
16, which became the F-16; the defeated competitor was
the YF-17. A prototype F-16 was ready in 1975, and a
production version took its first flight a year later.” It
entered service in 1979. The YF-17, however, did not



die. It was modified into what became the F/A-18.
The first F/ A-18 prototype was ready by 1978, and it
achieved IOC in 1982.7 In the 26 years since, however,
only one other American fighter has entered service:
the F/A-22.

Theabovesummary is denseand number-heavy, but
it is necessary. It shows quite clearly that development
times have been elongating for decades. The P-26 took
a couple of years to go from paper to service; the P-40,
3 years. The F-86 took only 5 years despite the fact
that it incorporated a revolutionary new powerplant
and much data gained from the freshly conquered
Germans. The F-104 went from concept to service in
4 years, the F-4 in 8 years, and the F-15 took a decade.
The F-16 took 7 years, and the F/A-18, despite losing
a major competition, took only 3 more years than the
F-16. At most, American fighter programs before the
F/ A-22 took half the time that the F/ A-22 has taken.

Performance Gains.

Development times do not tell the full story, as
they do not indicate the gain in performance achieved
by each succeeding generation. A system might take
twice as long to develop but be twice as capable, and
as such could not truly be regarded as a slowing of
capability advance. But, at least when measured by the
most obvious performance criteria for fighter aircraft,
there has been a concomitant decrease in performance
enhancement even as development times have
lengthened: in simple terms, it takes longer to get less.
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Speed (kmh)

Aircraft [ 10C (meters) Ceiling | Range (km) Load (kg)
P-26** | 1933 377 8,354 1022 91
P-40% | 1940 609 11,585 1352 682
F-84% | 1947 1,119 14,024 1385 2,727

F-104% | 1948 1,138 13,902 1344 2,364

F-4% 1961 2,415 18,293 2093 5,682

F-15% [ 1975 3,019 19,817 3700 4,091-10,909
F-16* | 1979 2,415 15,244 3885 10,000-15,000
F/A-18% | 1982 2,190 15,244 3700 6,227

Table 1. Fighter Speeds, Ceilings, Ranges, and
Warloads.

Table 1 shows speed, ceiling, range, and warload,
which are crucial determinants of fighter capability,
measured against year of service. They show that
during the early and middle period of the timeframe
concerned, performance increases from generation to
generation were very substantial. The F-84 and F-86
introduced jet propulsion and other advanced features
and increased the speed of American fighters by a factor
of 1.4 to 1.87 or so. Yet, despite this major improvement
in performance, they were developed in a handful of
years at most. With the F-104, performance rocketed
even more. It increased speed by a factor of 1.87 over
the first generation jets. From 1945 to 1956, the top
speed of American fighter aircraft almost tripled, from
the 720kmh achievable by a P-51H, to the 2125kmh of
the F-104. In later years, there has been a tailing off in
performance in these criteria, and it is noticeable that
the F-16 and F/A-18 are actually less capable than the
F-15.
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The greatest increases in performance came with
swiftly developed systems. The aircraft that took
the longest to develop, such as the F-15 and F/A-
18, improved speed, range, ceiling, and warload
only slightly over the preceding generation. Indeed,
there seems to be an inverse relationship between
development time and performance gain, which is
approximated in Figure 1:

Performance Gain of Generation

Development of Time

1940 1950 1960 1970 1980 1990 2000 2010
Year

Figure 1. Development Time vs. Performance Gain.

Of course, criteria of speed, range, and ceiling do
not tell the whole story. It is possible that development
has occurred in areas that are not measured above. A
method to identify such development(s) is to move
away from the platforms and examine when specific
technologies entered operational service. This sort of
analysis may illustrate some issues that the above,
broad-brush, survey does not.

The first true fire-and-forget air-to-air missile was
the Sidewinder, which entered service in the late 1950s.%
The first fighter with true look-down-shoot-down
capability was the F-15, which as noted earlier entered
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servicein 1975.% The first operational fly-by-wire (FBW)
aircraft was the F-16 Falcon of 1979.% The first stealth
aircraft was the F-117 Nighthawk, which achieved
IOC by 1983.% Since then, the only major aeronautical
innovation has been supercruise in the F/ A-22. While
there have been major developments in electronics,
including computers and communications equipment,
they are not specific to aircraft, and they are discussed
in a later section. In those areas specific to aircraft, it is
clear that performance has slowed. To see whether this
is an anomaly amongst broader military trends, it is
illustrative to look at another major weapons system:
the tank.” Specifically, Soviet tank development will
be examined using the same framework as used for
American fighter aircraft.

DEVELOPMENT OF SOVIET TANKS

Wartime development of Soviet tanks, from the
T-34 and KV-1 through to the T-44 and IS-3, will be
passed over.*® The story will be taken up in 1946, when
the prototype of the T-54 was first produced.* Three
years later, it entered operational service. A successor,
the T-55, was built on many of the same components,
and reached the prototype stage in 1957. It was made
operational in 1958. A much more advanced tank, the
T-62, also reached the prototype stage in 1957, but it
did not enter service until 1961-62.%° In 1962, the T-64
tank reached the prototype stage, entering operational
service in 1966.* Due to its complexity and cost, a
lower-price alternative, the T-72, was developed
from 1967, entering service in 1971.* The T-80, the
T-72's successor, was actually developed from the
T-64.* Its prototype was built in 1976, and 2 years
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later, production tanks were entering service units.
Since then, as with American fighters, there has been
a substantial pause, and the latest in-service Russian/
Soviet tank, the T-90, was first conceptualized in 1988,
entering service in 1993.* Since then, while there have
been prototypes, variants, and concept vehicles, there
has been no new in-service tank. Table 2 shows the
approximate development timeline of Russian tanks.

Tank Prototype Service Time to Service
T-54% 1946 1949 3years
T-55% 1957 1958 1year
T-62% 1957 1961-1962 4-5 years
T-64% 1962 1966 4 years
T-72% 1967 1971 4 years
T-80% 1976 1978 2 years
T-90% 1988 1993 5 years

Table 2. Russian Tank Development Timelines.

The above chronology is more complex than that
for American fighters. The time taken from prototype
to service has not lengthened, and indeed for the T-80,
it shortened. Some care must be taken here, however,
as dates may be a year or two out, and with the short
time frames being discussed, a small error can have
seemingly major consequences. What is more apparent,
instead, is that the gap between generations of tanks
reaching the prototype stage has steadily increased, bar
the anomaly of the T-54 and T-55. The gap between
the T-62 and T-64 prototypes was 5 years; between the
T-64 and T-72, 5 years; between the T-72 and T-80, 9
years; and between the T-80 and T-90, 12 years. The 20
years since have not seen a single new Russian tank.
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Technologically, development has also slowed.
The first generation T-54 and T-55 had 100mm rifled
guns, which were superceded by much more powerful
smoothbore technology in the T-62.>* All Soviet tanks
since that time have used smoothbore cannons in
115mm or 125mm calibers, and although ballistic
performance has improved, the same basic concept
has remained.” Range has not greatly improved: the
T-54 was capable of 450km on internal fuel, the T-72
of 500km, and the T-90 supposedly capable of 600km.
Armor protection evolved rapidly during the early
part of the period, from sloped steel armor on the first
three (T-54, T-55, and T-62) through to first generation
composites on the T-64 and more advanced materials
from the T-72 onwards, including reactive armor and
active defense systems.

Even more than with the fighters examined above,
it is important to look at specific tank technologies.
Explosive reactive armor (ERA), for example, was
tirst developed by the Israelis and was operational
by 1982 Within a few years, Russian tanks were
carrying first-generation ERA as well, and heavy types
were developed by the early 1990s. The first Russian
gun-tube-launched anti-tank missile was mounted in
the T-64B of 1976, though an American system called
Shillelagh had come into service in the 1960s.” Active
defense systems were first installed on the T-55 in
1983, and more sophisticated systems were in service
by the early 1990s.” Russian tank development is a
clear indication of incrementalism. The basics of their
turret shape, armament, and complex armor package
have changed only in degree, rather than kind, since
the T-64. There have been constant improvements,
but no quantum leaps, bar concepts such as the Black
Eagle experimental tank.® It might be said that for the
past 40 years or so, all Russian tanks have been merely
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“children and grandchildren”® of the T-64, which is
hardly a sign of technological innovation.

Readers familiar with Russian tank development
may counter that such incrementalism is a traditional
Russian practice: rather than producing an entirely
new design, Russian designers often modify an
existing system. This leads to an alphabet soup of
variants, exemplified by the following types of T-72,
which is not even an exhaustive list: T-72A, T-72B,
T-72BK, T-72BM, T-72M, T-72M1, T-72S, T-72BV, and
T-72SU0.% Thus, Russian tank development might be
perceived as anomalous, or even if it is not anomalous,
it might be considered that such incrementalism may
well have led to rapid technological gains.

There are several counters to this. Against the first
charge, that Russian incremental tank development is
anomalous, theexample of American tank development
can be offered. American tank design followed a
similar, incremental path for much of the post-World
War II period. The M-46, M-47, M-48 and M-60
were merely incremental developments of the M-26
Pershing.®® Only with the M-1 Abrams was a truly new
concept trialed, and the Abrams was developed in the
1970s. All American tank development since then has
been, as with the Russians, incremental improvements
of an existing platform.** Against the second charge,
it is quite true that incrementalism can lead to rapid
technological change, if small gains are spaced closely
apart.®® However, the spacing between incremental
gains has widened, rather than shortened. The T-90,
for example, is much less of a capability gain over its
predecessor, the T-80, than the T-62 was over the T-55
or the T-64 was over the T-62. The same relationship
between performance gain and development time as
seen with American fighters is apparent here, if to a
lesser extent.
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DEVELOPMENT OF CRUISERS

Let us move on from the air and land environments
and briefly examine the sea to see whether similar
historical trends are apparent. This section will focus
on the development of large surface combatants,
especially U.S. cruisers, but with mention of other
countries.®

Our cursory survey begins in 1933 with the British
Leander-class.”” Her armament comprised eight 6”
guns, and she could do 32.5 knots; as such, she was
a representative pre-war cruiser. In 1939, the British
began the Dido-class, and her fitout showed a distinct
awareness of changing requirements: her armament
was 10 5.25” dual-purpose (anti-surface and anti-
aircraft) guns.® From 1942 to 1945, the United States
introduced the Cleveland-class into service: they carried
12 152mm guns, but some units were also equipped
with radar and a Combat Information Center (CIC),
improvements that enhanced their warfighting
capability substantially.®” The Des Moines of 1948 had
203mm guns, but for the most part was little different
from her wartime predecessors.” With the Galveston-
class of 1958, however, American cruisers reached the
missile age with Talos surface-to-air missiles (SAMs),
at approximately the same time that USAF fighters
were receiving their own guided missiles.” Three years
later, the Long Beach, the world'’s first nuclear powered
cruiser, entered service.”? Several classes of cruisers
followed with incremental improvements to fire control
and armament, but it was not until the Ticonderoga
class of 1983 that there was a substantial leap in cruiser
capability.”? This was due to the Aegis system, which
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massively improved the ability of ships to deal with
air and surface threats. All major American surface
vessels since 1983, bar carriers, have been Aegis ships,
albeit with upgraded and improved systems. Some
have replaced rail-launchers for missiles with Vertical
Launch Systems (VLS), and many have received
electronics upgrades. More innovative concepts for
surface ships have been promulgated, but none have
yet entered service.”

While the above three-pronged examination can
only summarize military technological development
over the past 50 years or so, it is still a very useful tool.
It has focused on the two countries most often at the
forefront of military development, the United States
and Russia. It has focused on major weapons systems,
fighters, tanks, and cruisers, where technological
development can be clearly perceived if it occurs. What
this analysis has shown, however, is that there has
been a steady slowdown in the physical improvement
of major weapons systems around the world, even as
development times have lengthened. This is especially
apparent in the period since 1990, as will be examined
more closely later in this piece. The most advanced U.S.
fighter, the F/A-22, was conceptualized 24 years ago.
The latest Russian tank, the T-90, reached prototype
stage 20 years ago. The basic design for contemporary
American major surface units dates from 1983. A global
survey of other systems would further reinforce these
findings.” The Eurofighter was developed to Cold War
requirements. The German Leopard 2’s basic design
is 30 years old. Tanks are not much more powerful,
nor much more heavily armored, than they were 2
decades ago. Fighters are no faster, and scarcely more
maneuverable, than they were 15 years ago. Ships
do not carry weapons greatly more destructive than
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those they carried 25 years ago. In many cases, major
platforms have stayed in service much longer than
would have been the case earlier in the century, and
many of them are intended to stay in service for several
decades more. Development timelines stretch out
endlessly due to requirements changes, cost overruns,
or just poor planning.”

RELATIVE MILITARY STASIS —
HISTORICAL COMPARISONS

One should pause now and state clearly that the
message is not that the contemporary period is one of
absolute military stagnation; rather, it is that compared
to recent history, it is a time of relative military stasis.
There are entire centuries of human existence when
military progress in some fields was slower than it is
today: for example, from 1700 to 1850, the technological
character of land warfare scarcely changed.”” However,
there have also been periods—some centuries ago,
others more recent—where military progress was
much swifter than today.” It is those periods that put
the lie to contemporary assertions about the chaotic,
innovative nature of the current environment. Several
counterexamples should serve to illustrate the point.

A good example is the latter part of the 19th century,
a period when technological development— especially
in metallurgy and machinery—led to a deliberate
tendency to seek technological solutions to military-
tactical problems.” Ironclad warships were obsolete
almost the moment they hit the water, especially once
HMS Dreadnought was launched;® indeed, the Royal
Navy of the time was “relentless and extravagant”
in demanding technological innovation.®® Speed

19



rocketed, range lengthened, armor thickened, and
firepower grew immensely more devastating.** The
earliest wireless sets began to be fitted at this time
as well, revolutionizing command and control.*® The
Royal Navy was not the only navy to catch a “Victorian
naval bug.” The Japanese grew from 28 ships of 57,000
combined tons in 1894 to 76 ships of 250,000 combined
tons in 1903, as well as 76 torpedo boats.*

The French Revolution was a period of even more
rapid military change, although more in the case of
politico-strategy than technology or tactics. In 20 years,
it turned a European society with very few soldiers into
one that was “militarised from top to bottom,” and in
which service as a soldier became a common experience
across an entire continent.®” More confined was German
military development in the 1930s. Germany went from
seven infantry divisions and no combat aircraft in 1933
to 36 infantry divisions and three panzer divisions by
1937, with 3,350 combat aircraft by the year after.®
Wartime development, expansion, and evolution can
be even more rapid.

History thus shows us many periods of truly rapid
military progress, and it pays to keep those in mind
when we seek to assess the contemporary period.*
Steam and steel revolutionized the latter part of the
19th century;®® in the 1930s, the integration of new
communications equipment, existing technology, and
innovative operational concepts revolutionized rates of
advance in warfare; and the late 1940s and 1950s saw
the emergence of quirky, futurist concepts that in turn
helped massively improve the performance of various
military systems, especially combat aircraft.®

In one area of military technology, there does,
however, seem to have been rapid progress in recent
years, which partially counters the arguments put
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forward earlier—the field of electronics, especially
information technology and the integration of
computers and communications devices. It is to this
field that we now turn our eyes.

DEVELOPMENT OF INFORMATION
TECHNOLOGY

The F-15 Eagle of 1975 had an IBM AP1 central
processing unit (CPU) of approximately 1.3MHz
and 64k memory.” The F/A-22 of 2005, on the other
hand, has a Common Integrated Processor (CIP) with
approximately 300Mb memory, roughly 5,000 times
the memory of the F-15."* The F-35, which will enter
service in the next decade, has an ICP system with a
speed of 1-2GHz and easily expandable memory.”? A
mid-1980s Type 22 frigate had a Seawolf computer with
100kb memory and a close-in-weapons-system (CIWS)
computer with 32kb memory; the shore command that
controlled the frigate had a mainframe with but 10gb
hard drive capacity, which is roughly 1-50th as large as
the hard drive on which this article is being written.*”
Parallel to processor power improvements have been
enhancements to data networks such as Information
Processing (IP)-capable radios. Soldiers today often
carry computers into battle, whether to collect and
analyse information, communicate with headquarters,
or control robotic flying vehicles. At first glance, this
improvement in military computing technology seems
quite spectacular; after all, how many other aspects
of performance have seen 5,000-fold improvements
in 30 years? A closer examination reveals, however,
that military computing development has lagged
substantially behind commercial development. While
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there is more rapid progress than in other aspects of
military technology, itis progress pulled by commercial
trends, rather than pushed by military research.

Moore’s Law states that CPU power will double
every 18 months, even as costs halve. This has largely
been the case with commercial technology, and has
even been exceeded. A standard desktop computer
in 1991, when the F/A-22 won the ATF competition,
might have a 12.5MHz processor, Imb random access
memory (RAM), and a 40mb hard drive.** A standard
desktop computer in 2005, when the F/A-22 reached
IOC, might have a 1.5GHz processor, 512Mb RAM,
and 150gb of hard drive space.

The issue is whether military computing power
has kept pace. It has not. The processor in an F/A-
22 compares poorly to even a standard, commercial
desktop system. The processors in an Aegis-class
cruiser also compare quite poorly. “State of the art” in
military computing terms is far from state of the art in
commercial computing. The one exception is in major,
fixed-site installations such as the code-breaking
supercomputers used by the U.S. National Security
Agency (NSA).

There are good reasons for this lag, including the
need for ruggedization to ensure reliability under
trying conditions, public sector purchasing methods,
and the need to integrate computer technology into
other military mechanical and electronic systems; none
of these are the case in most commercial applications,
and they will be examined later. But as stated earlier,
the existence of reasons for a lag does not alter the
fact that there is a lag, and that is the crucial issue.
Traditionally, the military hasled the commercial sector
in the development of new technology due to the fact
that the demands of war are usually such as to require
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the most advanced technology possible.”* Military
aircraft led the way with jet engines.”® Piston engine
technology, especially in relation to forced induction,
was largely propelled by demands before and during
World War II for greater high altitude performance.”
The Global Positioning System (GPS) units that make it
easy to drive around unfamiliar cities were developed
primarily for military purposes.” Satellite television
is an offshoot of space technology developed, again,
for primarily military purposes. Advanced composite
materials, which have made modern appliances and
cars lighter and tougher, were often first developed for
military aircraft and fighting vehicles. Today, however,
the equation is reversed. Commercial innovation is
passed onto military users.” It is retail customers for
iPhones and Playstation 3s that set the tone, not general
staffs and procurement executives.

It should also be clearly understood that what is
sometimes seen as a revolution in military electronics
is more correctly a revolution in computing technology
only, especially processing power, storage capacity,
and data transmission capacity. Electronic technology
in broader terms has not necessarily developed at a
particularly rapid rate in recent years. World War
II, for example, saw the emergence of radar, active
sonar, electronic countermeasures, electronic guidance
systems, transponders, and guided missiles, all
substantial advancements in the field of electronics.
The post-war period saw less rapid growth, but still
saw developments such as Advanced Research Projects
Agency Network (ARPANET), the predecessor
to the internet, electronically scanned arrays, and
the first deployable data networks. We must then
assign three qualifications to any portrayal of recent
military electronic development as revolutionary: (1)
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it is computer development, rather than across the
broader field of electronics, (2) it is led by commercial
imperatives, and (3) when examined in historical terms,
it may not be as revolutionary as first perceived.

Even given these qualifications, however, the rapid
rate of military computing development in comparison
to other aspects of performance mentioned earlier
does suggest that perhaps the criteria used to measure
progress no longer tell the full story. Perhaps we
should measure bandwidth capacity, processor speed,
memory, and communications software rather than
speed, range, and firepower. That is an issue that will
be examined later, as it threatens the central finding of
this work.

CAUSES OF RELATIVE MILITARY STASIS

The above sections comprise the first part of this
piece, and they have described how the pace of military
technological development has slowed, except in one
major area, and even there, development has followed
in the wake of commercial development. At times,
the rationales for this relative military stasis have been
touched on, but not to any great detail. The second part
of this work, which follows, goes into those rationales
to some depth. However, due to the size of this work,
even that greater depth must be, by definition, relatively
cursory.

Military change or stasis is the result of, at its most
general and basic, three main factors:'® the existence of
an external threat, the culture of the state/government
that controls a military, and the state of technology; in
short: “threat,” “culture,” and “technology.”'"! The first
two especially are interlinked closely; any response
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to a threat will be shaped by culture, and external
threats will in turn shape the culture of the state.!®
Evidence of the first can be seen in the differing ways
different countries have responded to recent terrorism.
Evidence of the second can be seen by comparing two
countries such as Israel and New Zealand, whose
military cultures have developed along very different
paths due to different levels of threat. Technology can
alter threat and also affect research and development.
Within these three broad elements of threat, culture,
and technology however, there are a range of subfactors
determining change. In recent years, the character of
those subfactors has been such as to slow the rate of
military technological change.

Cause One: Darwinian Response.

The first reason for contemporary relative military
stasis, which relates to the issue of threat, might be
termed the “Darwinian thesis.”'® Military progress is
analogous to organisms in an environmental system.
Development occurs largely in response to external
pressures and threats. During times when there is a
major threat, especially wars,'™ technological evolution
is rapid because systems are sought to ensure survival.
The costs and potential failures resulting from such
headlong development are proportionally less
important because the external threat looms above all
else.

The “Darwinian thesis” is not a simple action-
reaction relationship between threat and response. As
noted, the response to a threat is filtered by the culture
of the state; it might be said that the existence of a
threat usually determines that a response will be made,
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but the culture determines what that response will
resemble.'® Sometimes, military responses to external
threats are so modified by the culture of the state that
they seem to bear almost no resemblance to a rational
countermeasure.' However, in the 20th and 21st
centuries, those countries at the cutting edge of military
technological development, especially the United
States and Russia, have had militaries whose primary
purpose has been the defense of the state against
external enemies, and who have been controlled by
governments who, at least in a bounded fashion, have
attempted to respond to threats in rational manner.'"
Evidence of these boundedly rational responses is
apparent in the history of the Cold War, some of which
history has been touched on in the surveys earlier in
this piece.

When the United States held a real fear of the
Soviet Union, its superpower rival in the late 1940s and
1950s, it embarked on a frighteningly swift program
of technological development, especially in the field
of aircraft. Both nations threw vast resources into
the development of intercontinental ballistic missiles
(ICBM) during this period as well, with the spin-
off being space technology; the Apollo program was
the continuation of the Cold War by other means,
fueled partly by propaganda requirements, partly
by the types of equipment that had become available
through missile programs. The Americans, fearful of
the survivability of their existing bomber fleet of B-52s
in the 1960s, attempted to develop a mach 3 bomber
called the XB-70 Valkyrie.'® The Soviets, fearful of the
Valkyrie, developed a mach 3 fighter to intercept it, the
MiG-25.1 The Americans, and indeed all of NATO,
fearful of a Soviet armored tide sweeping across the
North German Plain, developed a range of light but
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powerful anti-tank guided missiles (ATGM) to restore
some balance. To counter those ATGMs, Soviet tank
designers developed ERA and both passive and active
countermeasures suites. At sea, the Soviets were
worried about the power of the U.S. carrier battle
groups; they developed the concept of swarming
attacks by dozens of bombers, each launching a pair
of anti-ship missiles at long range, aiming to simply
overwhelm defenses through numbers. To defeat such
saturation attacks, American warships were equipped
with the Aegis system. To defeat Aegis, the Soviets
developed the Sunburn missile, capable of very-low-
level supersonic flight.'°

So it went on throughout the Cold War, a spiral
of technological advancement fuelled largely by
existential fear of one’s superpower rival. Nor was the
Cold War the only arms race in history: naval rivalry
in the late 19th and early 20th centuries deserves the
label, as does the headlong development of systems
during World War II. Generally, when there is a clear
and present external rival with both the motive and
means to be of danger, military development is rapid.

The end of the Cold War removed such a clear
and present threat from the strategic perspectives
of most countries."! Superpower relations thawed,
and a working relationship, tending occasionally to
friendship, developed between the two power blocs
after a half-century of antagonism and conflict. As
relations improved, the possibility of global nuclear
war receded. The two sides drew down the size of their
nuclear arsenals and halted the practice of directly
targeting each other’s cities with strategic weapons.
The process of nuclear weapons reduction continues
today, with the positive end result that global nuclear
war is now but a faint possibility, tending almost to the
impossible.''?
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Conventional forces were also downsized from the
early 1990s onwards, especially in Europe. The primary
need for such large organizations, massive global
war, had largely disappeared.'”* Economic constraints
in the former Warsaw Pact nations, especially the
Soviet Union and its primary successor state, Russia,
also resulted in a withdrawal by those nations from
political and military involvement around the globe.
Confrontation fell away, not just in Europe, but also
in Africa, the Middle East, Central America, and the
high seas. Many conflicts around the globe had been
proxy conflicts, wars fought by groups sponsored by
the superpowers, and now that sponsorship, and with
it the ability to make war, was withdrawn."*

Initially, this reduction in bipolar confrontation
led to a widespread feeling of optimism with regard
to global security. The first couple of years of the
1990s were a time of hope; some commentators
believed that a new era of peace was about to develop
around the world, stemming largely from the spread
of representative democracy into nations formerly
controlled by Communist ideologies."® The United
Nations (UN), the preeminent institution of global
peace and security, was liberated after almost half a
century of being constrained by superpower rivalry.''¢

Such optimistic predictions have not come fully to
pass, but it is a fact that the post-Cold War period has
been less fraught with peril than was the Cold War.
While there have been dangers, whether from terrorists
or from ethnic conflict, such dangers have paled
into insignificance when compared to the prospect
of massive conventional or nuclear war between the
two power blocs, even if it did not occur. As a result,
the evolutionary impetus to develop new weapons
systems has declined.
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Especially important in this is the situation in
Russia. From the 1930s onwards, the Soviet Union
poured funds into military research, leading the world
in several fields. When the Soviet Union collapsed,
its successor states found themselves economically
weak and facing serious fiscal constraints.'” Russia,
the largest and most powerful of the successor states,
simply could not afford to keep spending such
large amounts on military research. Military reform
programs have thus been focused on economy and
downsizing an over-large force; the United States is no
longer seen as an ideological threat.'® In recent years,
especially under President Vladimir Putin, there has
been an increase in defense funding, but even those
amounts cannot compare to the levels available under
the Soviet system. Many military industrial companies
have been forced to coalesce into de facto marketing
boards, or branch out into commercial development.'*
While concepts and prototypes abound, there is
simply insufficient funding to turn them into service
systems.”® The focus has thus been on upgrading
existing platforms incrementally, especially for export
customers.'*

The economic collapse of the Soviet Union had, in
turn, major effects on the efforts of the United States,
which was the other major military technological
innovator. The primary threat to U.S. security had
disappeared, and General Colin Powell, Chairman of
the Joint Chiefs of Staff at the time, commented that it
was difficult to know what to do when the “devil was
dead.”'* Without a clear and present strategic danger,
U.S. legislative fund providers wanted to take a “peace
dividend” and reduce raw funding,'® which severely
impacted research and development budgets.’** The
F/A-22 program was delayed, reduced, and elongated
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by restricted funding.'”® Other advanced programs
also suffered, as existing capabilities and operational
deployments had to be funded from a suddenly smaller
funding bucket. The number of B-2 Spirit stealth
bombers to be purchased was reduced.'” The RAH-66
Comanche next-generation attack helicopter program
was cut, as was the Crusader artillery system.'” Next-
generation armored systems and aircraft have also been
delayed under the pressure of smaller budgets.'”® More
recently, expenditure on operations in Afghanistan and
Iraq has also had an effect on U.S. military research and
development, although not to the extent that might
have been expected.'” In other countries such as the
United Kingdom, the effect of operational deployments
in Iraq and Afghanistan has been much greater, with
major next-generation programs in danger of delay or
cancellation due to the pressure of funding operations
from a limited budget.'®

For much of the 20th century, the Soviet Union
and United States were at the forefront of military
evolution, pushing scientific boundaries with each
generation. With the end of the Cold War, superpower
rivalry disappeared; with that gone, the motivation for
constant technological innovation also left. If Russia
was not going to build a next generation fighter, then
the United States did not need to think about a successor
to the F/A-22. If the United States was not going to
build a better tank than the Abrams, then Russia did
not need to think about a successor to the T-90. This
same interaction was repeated around the globe in
many other countries, who saw the disappearance of
a high-technology, high-motivation threat and with it
the need for rapid technological development. What
military demands did remain, such as peacekeeping
and policing operations, did not demand the same
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technological sophistication as superpower war.
Countries took peace dividends, stripping research,
development, and production budgets, and with less
money, it was simple: less work could be done. Further
proof of this thesis can be seen in that some of the most
rapid recent development in military technology has
beeninfieldsrelated to urgentoperational requirements
in Iraq and Afghanistan, showing the importance of a
clear and present threat.™"

The “Darwinian thesis,” resting on the reduction
in global tension and subsequent boundedly-rational
responses of governments and militaries, accounts for
much of contemporary relative military stasis, but not
all of it. Signs of slowing military development were
apparent before the end of the Cold War, especially
from the mid 1970s onwards. This slowing spanned
periods of increasing superpower rivalry, such as the
period from 1979 to 1985, when it might have been
expected, given the “Darwinian thesis” that research
and development in response to external threats might
increase. Indeed, U.S. President Ronald Reagan did
institute a massive increase in defense funding against
what he saw as the “Evil Empire” of the Soviet Union
during the early 1980s, much of which was pumped
into research and development. Yet this did not
lead to substantial advances in operational military
technology. The picture, therefore, has more parts, and
cannot be explained monocausally. If threat were the
only issue, then one could expect military development
to have been slower in the 1970s during détente, than
during the first part of the 1980s when the Cold War
was rapidly cooling; this was not the case.'*
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Cause Two: Governmental Culture and Structure.

We now move onto what is best perceived as an
element of culture: the role of governments and their
internal structure. This factor is closely linked to the
decline of tension in the post-Cold War period, but is
still distinct in several crucial aspects.

In most of the world, the government controls
the military, and in turn determines the direction of
military research and development to a greater or
lesser extent. While there are sophisticated interactions
between the government, the military as a whole, the
component services, and the industrial complex(es), by
and large guidance flows from the top down, though
as with every generalization, there are exceptions.
Governments provide funds, which determine which
systems will be developed and procured: whoever
controls the purse strings, controls the programs. As
such, as governments change their internal structures,
especially in the case of defense bureaucracies, there
will be effects on the rate of development. A change
in structure that streamlines procurement will speed
up development; a change that makes procurement a
lengthier process will slow down development.

One definite historical trend, which has survived
the revisionism that has destroyed so many other
perceived truths, is growth in the size and structural
complexity of governments.” In the Middle Ages,
central government might consist of a small court
around a king or queen, with retainers scattered around
the countryside as sheriffs or with similar duties. From
the Renaissance onwards, central ministries developed,
and by the 19th century, in advanced countries at least,
the current structure of government had been achieved,
albeit in a much smaller form. There were fewer
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bureaucrats and fewer departments, and less vertical
depth. Despite the lack of communication technology
in those times, decisions could be made quickly. The
rapid development of warships in the United Kingdom
in the latter part of the 19th century, noted earlier,
proves this point.”*> For much of the first part of the
20th century, governments were smaller, decisions
could be made more quickly, and there was a lesser
demand for accountability from the media. In countries
such as Fascist Germany and the Soviet Union, the
primary goal of government was the achievement of
military power, and as such the entire structure of the
state was focused on military growth. In many cases,
governments had state arsenals responsible for the
development and production of weapons; as they had
no other responsibilities, they were highly responsive
and flexible in the circumstances of the time.'*

Since World War II, however, governments around
the world have become larger. This is a loaded political
issue: leftists would say they provide essential services,
rightists would call them bloated bureaucracies.
The rightness or wrongness of “big government” is
irrelevant to this piece, but the effect of such structures
on the rate of military development is important.

In the United States, already noted as an important
innovator, there were increased demands for
accountability from the 1960s onwards for “scientific”
methods such as the Program-Planning-Budgeting
System (PPBS).'*” This has required greater scrutiny,
study, and monitoring of proposals, in the hopes that
the end result will be more cost effective; there has been
a focus on the efficiency of the procurement process
that has perhaps superceded focus on the effectiveness
of the final product. At the same time, however, the
size of the defense bureaucracy has grown, partly as a
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result of the need for more personnel to undertake the
myriad new tasks required by these new procurement
processes.'® The complexity of the system has increased
by the involvement of the services and Congress as
well; this has created a “second Pentagon” of elected
representatives, Army, Navy, Air Force, and civilian
officials,’ not to mention industry stakeholders, each
with their own interests and desires.® The elected
representatives of Congress have often micromanaged
budget items, focusing on cost rather than strategy.'*!
The services, in turn, have often fought to establish their
own influence in the process, often trying to take away
the central power of the Secretary of Defense.'*? Lower
levels of the bureaucracy have subverted attempts by
senior officials to implement unwanted reforms.'*
Often, bureaucratic actors have been content with
stasis, preferring to protect their own turf rather than
embrace risk."* This “safety first” attitude has been
furthered by the funding system, which has demanded
the production of three years of budgets at a time.'*
In response, groups within defense have resorted to
satisficing in order to retain some day-to-day stability,
rather than worry about long-term issues." Narrow
interest groups have dominated acquisition plans,
believing that budget growth will solve all defense
problems.'” These interest groups have usually been
service-based, leading to accusations by some that
the uniformed military had too much influence at the
highest levels of policymaking."*®

Over 40 years ago, Samuel P. Huntington wrote
a scathing critique of U.S. defense policy, terming
it government by committee.'** More contemporary
analyses suggest his analysis retains validity, bar one
major change: the problems he identified have become
worse.” Huntington noted that defense programs
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were the products of controversy, negotiations, and
bargaining between different groups. Logrolling
prevails, overall objectives are lost in the interests
of satisficing, and the premium is agreement and
consensus, rather than a firm decision.™ Nobody
loses, but nobody truly gains. The end result is policy
equilibrium, rather than radical change. This, in turn,
favours theretention of traditional military systems and
programs, rather than rapid evolution and progress.
If that was the case in the 1950s and 1960s, when the
American policy ecosystem was much smaller, then its
impact today can well be imagined.

It is more difficult to examine Russian military
bureaucracy during the Cold War period, but in the
period since some observations can be made.'** For the
most part, military personnel have been the primary
source of defense policy advice.'” While they have
espoused reform programs, they have been slow
to do so. There has been limited political leadership
committed to change. The bureaucracy has in turn
done what most bureaucracies do when left to their
own devices; it has focused on turf protection, and by
extension, stasis, or at most only incremental change.

A third government worth briefly examining is
that of the United Kingdom. Its procurement processes
slowed down markedly during the post-World War II
period, though this has been blamed on the retention
of older, simpler procurement processes, which have
been seen as lacking in utility when used for modern,
highly complex programs.”™ The same issues of
scrutiny, study, monitoring, approval, and submission
have been seen to provide security for public funds but
also to delay the process.” The United Kingdom has
also been heavily engaged in multinational defense
programs, which further complicate the cultural and
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bureaucratic issues involved and further slow down
the procurement process.'

At the same time, the companies that produce
weapons havealso grown, whichhashad similar effects.
Several mega-corporations have emerged, which are
not necessarily as responsive to demands as smaller
companies might be, as evidenced by NAA in the P-51
program. Many of these mergers have been linked to
the end of the Cold War. Cuts in defense expenditures
threatened to bankrupt weapons companies, and
they in turn were forced to conglomerate. American
aircraft manufacturers were especially hard hit. A
large number of companies—North American,”’
Northrop,”™ Grumman, McDonnell Douglas,™”
Vought, Fairchild,'® Martin,'®! General Dynamics,'¢
Boeing,'®® and Lockheed,'**—have merged into three
mega-companies —Boeing, Lockheed-Martin, and
Northrop-Grumman.

Governments, and by extension, procurement
bureaucracies, have swollen in the past 50 years,
lengthening development processes; since the Cold
War ended, a combination of declining threat and large
bureaucracies has slowed down the pace of military
evolution even more. Bureaucracies require substantial
push by political leadership to innovate; in the absence
of a major threat, political leaderships have not seen
the need for such a push, and instead bureaucracies
have settled into holding patterns for the most part,
progressing weapons systems conceptualized years or
even decades before, focusing on maintaining existing
capability within restricted funding, and in some
cases carrying out urgent operational replacement
of in-service equipment. It is the same with defense
industry, which does not see—at least in the field of
major platforms—any need to innovate and develop
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advanced concepts independently. In the past, major
defense companies on their own initiative have funded
projects such as the Northrop F-5' and McDonnell
Douglas F-4,"® hoping that a government would then
enunciate a need for such a capability. Such financially
risky behaviour seldom, if ever, occurs today, largely
due to the issue of military inflation.

Defense budgets around the world have generally
increased in raw terms since the end of World War 11,
albeit with brief downward curves during the peace
dividend period of the early post-Cold War era. Since
2000, however, defense funding has tracked upwards
in the major innovating countries, including the United
States, Russia, and the United Kingdom. If the price of
military equipment, measured per “capability unit,”
had stayed the same, then military evolution would
have occurred at the same rate or even accelerated
in recent times due to the increase in raw money.'¢’
Partly, this has not occurred because funding has gone
to other elements of the military budget than research
and development.’® More important, however, is
inflation.'®

As development timelines have lengthened, the
costs of military equipment have skyrocketed in a
manner that is disproportional to their performance
and disproportional to inflation in other areas of the
economy.'”’ This can be partly explained by the “80:20”
rule, which states that for any given item of military
equipment, an item with 80 percent of the capability
of the best item can be obtained for 20 percent of the
cost of that item; it is the final 20 percent of capability,
the leading-edge and innovative aspect, that inflates
the cost.””! Estimates of the level of inflation of military
equipment, while high, may only constitute a “lower
bound on the true cost.”*”?
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Several reasons for this disproportional inflation
have been posited. One is that rapid military buildups
during wars causes price increases, which is not
countered by deflation after the conflict due to political
factors.'” Anotherissueis dependence onrare materials,
which can cause shortfalls and thus price increases.'”

The cost of military systems often rises substantially
over their production lifetime.'”> Partly, this is a self-
sustaining issue; as costs rise, production runs are cut
short, whichin turnincreases the per-unitcost, reducing
the production run further in some cases. This has best
been exemplified by American practice through the
1990s/2000s, when major programs were reduced to
save costs, driving up the price of individual items and
in some cases not affecting the total program cost.'”

Other issues —the complexity of modern systems,
the profit-driven interests of primary manufacturers,
and wage costs —also factor into overall inflation.””” It
has been estimated that a premium of as much as 38
percent may apply for military equipment compared
to its civilian counterparts.'”®

Increasing costs further slows development, as
militaries, rather than focus on leading edge (and by
definition) expensive technology, focus on proven,
older systems for a much lower cost. The sheer cost
of next-generation systems reduces demand for them,
which has the follow-on effect of reducing the research
and trial work required to get them into service,
delaying production.

Fiscal risk aversion has been paralleled by technical
risk aversion. When the United States acquired the
F-104, it gained a quantum leap in capability, but
also gained an aircraft that was a menace to its crews
and was nicknamed The Widow Maker after a series
of highly publicized accidents.'” Today, as part of
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the Revolution in Attitudes to the Military (RAM),
further examined later," the public is far less willing
to see military personnel perish through the operation
of high-performance, but risky, equipment; indeed,
they are increasingly wary of sustaining casualties on
operations as well."®! Safety requirements have become
increasingly important; one only needs to consider
that as recently as the 1950s, military personnel were
deliberately exposed to nuclear radiation as part of
experimental programs.

Cause Three: Technology Issues.

The issues of threat and culture explain much of
relative military stasis, but it is also essential to examine
issues of technology, especially complexity and related
cost inflation, and the issue of scientific limits. The
F/A-22, F-35, Littoral Combat Ship, and other modern
systems consist of a variety of rare and exotic materials,
myriad pieces, much electrical and electronic cabling,
and their components are generally produced by a
very large number of subcontractors.'® However,
this issue of complexity seems somewhat problematic
as an explanation when it is viewed in historical
context, because recent increases in complexity are not
necessarily greater than those of the past.

Indeed, past technological advancements might
be perceived as even greater proportional leaps in
complexity than the F/A-22 over the F-15 or the F-35
over the F-16. In the 19th century, navies moved from
wooden, wind-powered ships to iron-hulled, steam-
powered ships in the space of a couple of decades. This
was a quantum jump in complexity, involving entirely
new materials and processes, demanding entirely new
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methods of fabrication and handling. What is more, it
was done with the tools of the time, which were much
less sophisticated than modern equipment. In the 1930s,
airframes went from strutted and braced fabric-covered
shapes to stressed-skin types, again requiring entirely
new methods of production. A few years later, aircraft
designers and manufacturers managed to integrate an
entirely new propulsion system, the jet engine, as well
as emerging electronics technology, into airframes of
new design. And as the above summary showed, this
leap in complexity was achieved rapidly; think of the
Me-262, with swept wings, jet engines, and radar in
some variants, flying in 1945, barely a decade after the
P-26 entered service. A final example of a major increase
in complexity is the addition of electrical wiring to
warships from the early part of the 20th century. If
measured by the ad-hoc variable of “fiddliness,” then
few other developments in military history can rival
it; it involved work over the entire length and breadth
of a warship, necessitating redesign or work in nearly
every location. Today’s modern weapons systems
are no more complex than their predecessors, than
Victorian-era ironclads were over their predecessors,
or the F-86 was over the P-51; if anything, the difference
in complexity is less. And it is difference in complexity
that should matter in production times, rather than
overall complexity.

Evenif modernsystems werean unprecedented leap
in complexity, the fact is that contemporary production
facilities are much more capable and sophisticated than
those of the past. Computer aided design (CAD) makes
blueprinting much easier, and robotic machinery and
lasers now cut the parts that once required careful hand
milling."® Manufacturing facilities are sterile to avoid
contamination and resultant problems with precision
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items. And yet, despite these gains in production
technology, military development has slowed.'®

The key issue may not be the sheer number of
components, but rather the fact that as the number of
components rises, the number of interrelationships
rises at a greater than linear rate.® An item with
two components has one relationship; an item
with four has six, and an item with 6 has 15. Every
relationship is a potential point of failure, and thus
increasing complexity results in increasing technical
risk. Depending on the degree of redundancy within
a system, the failure of any one of those relationships
could delay the development of the total system. And,
as acquisition agencies have become more risk-averse,
as has been discussed earlier, they have taken longer
to work through issues, rather than develop systems
rapidly and acceptproblems, aswas donewith the F-104.
More damagingly, there is sometimes a tendency to
equate increasing technological complexity (measured
by number of parts) with increased capability; the two
are not synonymous.

Another issue with complexity may be that the
complexity of contemporary systems has not outrun
production processes, but rather the ability of the
human mind, in researchers and policymakers, to
understand.'® The people today who attempt to
scope military systems requirements have no greater
cognitive capacity than those who scoped military
systems requirements 50 or 100 years ago; if there is
a gap between human capacity and technological
complexity, then delays in achieving understanding
are certain.

Complexity is inherently linked to a second
technological issue, which will be termed “scientific
limit.” It is not an entirely satisfactory title, but it is the
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best of a bad lot. It may well be that, given our current
scientific knowledge and equipment, we are simply
much closer to our limits in particular fields of military
technology, such as engine power, aerodynamics,
tirepower, and armor, than we are in other fields, such
as electronics and computers. To understand this, it
helps to visualise a set of circles; these stand for the
boundaries of scientific, or pure, knowledge. Within
these circles is shading; this stands for the degree of
applied technology available in that field. When a
circle is fully shaded, applied technology has reached
the boundaries of scientific knowledge. When a circle
is empty, applied technology has not even engaged
with that field of scientific knowledge.

With certain performance criteria, such as
aircraft speed, improvement may require substantial
work in multiple fields of technology; for example,
aerodynamics, engine power, and the weight and
heat resistance of construction materials. As one
approaches the limits of knowledge in certain fields,
the degree of work required to attain performance
gains becomes almost asymptotic. Often, knowledge
in one of the required fields is lacking. For example,
we might have the engines to build a mach-5 fighter,
as well as the aerodynamic knowledge, but we lack
the knowledge of composite materials to build one
that flies. At some stage, we may reach the limits of
an entire type of material or design, and be forced
to develop an entirely innovative successor, rather
than incrementally advance what already exists. For
example, biplanes reached their zenith in the early
1930s, rifled tank guns in the 1960s, and crossbows in
the 15th century. They were replaced by new systems:
the stressed skin monoplane; the smoothbore cannon;
and the firearm, but developing these entirely new
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designs may take substantial time. And, if scientific
knowledge at the point at which a certain design
reaches performance exhaustion does not extend to
knowledge of a successor, then stasis results.

Another useful analogy can be provided here
in relation to scientific limits: the fruit tree. This tree
bears fruit at different levels; these are technological
advances. The initial gains involve the picking of the
lowest hanging fruit. After a time, what remains are
the high hanging fruit: the most difficult technical
problems. Getting to those fruit, and solving those
problems, requires substantial effort, and it may indeed
not be worthwhile to do so, if the benefits of that effort
are not regarded as sufficient. It is partly because of
this phenomenon that the 80:20 rule exists, as it is the
difficult problems requiring the most work (and thus
cost) that provide the final element of performance.

Land vehicles, in particular, present firm indicators
of having reached certain physical-scientific limits.
Through the 1950s, 1960s, 1970s, and 1980s, main battle
tank (MBT) armor protection steadily improved in
quality, with composite materials, depleted uranium
liners, spall liners, and ERA entering production.
Weight sometimes increased, but not in proportion to
the increased protection, and sometimes more could
be obtained for less: for example, a 41,000kg T-72
had substantially more protection than a 56,000kg
World War II Tiger I. In lighter-weight vehicles (under
30,000kg), by comparison, protection increased to a
lesser extent. Because of issues of volume and total
surface area, the weight/protection curve favours
denser, and thus heavier, vehicles disproportionately;
a 40,000kg vehicle is likely to be more than twice as
heavily armored as a 20,000 kg vehicle. The following
shows an approximation of this relationship.
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Figure 2. Weight/Protection Curve.

Massive armor simply cannot be made light
enough to provide sufficient protection against likely
threats; some vehicles weighing close to 20 tons are not
even proof against 14.5mm fire.' Substantial efforts
have been made to protect light vehicles, for example
through ERA, slat armor, active protection systems,
and other add-on packages."™ The effect, however,
is limited. Simply put, modern scientific knowledge
cannot create an armor package for light vehicles
that is strong enough to withstand sufficient threats:
materials technology has reached its current limits. For
evolution to occur, major advances in physical scientific
knowledge are required to develop new materials
that offer double, triple, or even more protection for
the same weight or thickness. Yet nothing of the same
order of magnitude of Chobham armor seems to be
likely in the near future.

Scientific knowledge is advanced through research,
both pure and applied, and research in fields related
to military technology has declined in the post-Cold
War period. Less funding has been provided, and
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more forces have switched to purchasing proven
systems. The scientific lead has in turn been taken
by commercial scientific research, which obviously
has rather different priorities, and which has seen its
most spectacular advances in the field of information
technology. Computers today are what aircraft or tanks
were in World War II; constantly improving, with new
generations emerging each year, rendering previous
technology obsolescent. As noted earlier, military
development has followed in the wake of commercial
information technology (IT), making rapid gains. And
it is interesting to note that many of the major problems
encountered in procurement programs in recent times
have been in data networking or other computing
applications:'® the same riskiness that was once a
factor in aircraft or tank development is now apparent
in computer development, showing that this is indeed
the “bleeding edge” of technology.

It is likely that military information technology
development will continue at a rapid rate into the near
future, but there are some concerns on the horizon.
Miniaturization and heat dispersal issues are already
threatening the further development of commercial
microchips, and there are some fears that without
new physical technology, performance increases will
slow. However, military IT lags behind commercial
development, so it will be some years before military
computing encounters the same sorts of problems. By
then, it is possible that commercial research will have
overcome the physical issues and continued on.
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CRITICIZING RELATIVE MILITARY STASIS

The final issue to discuss in relation to relative
military stasis is to examine whether it is an entirely
flawed conclusion reached by studying incorrect data.
After all, how could so many commentators be wrong
when they claim the military environment is evolving
at a rapid rate? Criticism of the above analysis might
say that the criteria used to judge military development,
namely fighters, tanks, and cruisers, are simply the
wrong criteria. It might be said that using them
displays techno-fetishism and a bias for large platform
capabilities, capabilities suited to the Cold War but
not necessarily useful in our chaotic contemporary
environment; as such it is eminently understandable
that their development has slowed since the end of the
Cold War, with military progress switching to other
systems better suited to the contemporary ecosystem.'*
Measuring recent military development with those
criteria would be akin to measuring the development
of transport technology in the 20th century by studying
the evolution of horse carriages during that period and
likely to come up with the same result. Instead, one
should study military progress in other fields, such as
stealthiness, communications, and computing power.

There is no doubt that in certain narrow fields of
military technology, especially those in which the
United States, in particular, has an urgent operational
need, there is hasty development. Mine resistant
vehicles (MRVs), for example, are undergoing
rapid evolution enabled by a streamlined research,
development, and procurement process that has been
specifically developed to ensure that they enter service
as quickly as possible.””! The range of Unmanned
Aerial Vehicles (UAVs), which fought their first war
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in 1991, has exploded; there is now a plethora of types
spanning the operational spectrum from “over the
hill” squad-level reconnaissance to long endurance
strategic surveillance.'”? Robotic ground vehicles are
become steadily more advanced with each successive
generation, and the time lag between generations is
short. Were we to use those systems as our criteria for
measuring military progress, we might come to quite a
different conclusion, and suggest that we are in a time
of rapid military evolution.

This is a tenuous assertion for several reasons.
First, those capabilities that have seen substantial
development in recent times are niche capabilities that
occupy only a very small part of military organizations;
they are not the cornerstones around which air forces,
armies, and navies are built. They are far outnumbered
by other projects in which development is much slower,
and in which old technology continues to serve, albeit
upgraded.

Second, if those are the important capabilities today,
why are militaries around the world still developing,
albeit slowly, the types of weapons systems —fighters,
tanks, and warships —that were used for the analysis
of this article? The United States is producing the Joint
Strike Fighter (JSF), Future Combat System (FCS),
and Littoral Combat Ship (LCS). Russia is developing
advanced versions of its Sukhoi and MiG fighters, as
well as upgrading its tank fleet. The United Kingdom
and other European states have recently produced the
Eurofighter. It appears that militaries still feel that major
platforms have utility in the contemporary and future
strategic environment; if that is so, then surely they are
valid criteria for measurement.'”

Third, there is the counterfactual argument of
whether or not development today is more rapid than
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might have been the case otherwise. Had the Cold War
not ended, it is likely that the development of UAVs
and robotic ground vehicles would have occurred
at a similar, if not quicker rate; after all, they were
initially designed for the superpower confrontation,
and we have evidence in other fields, such as fighter
aircraft, as to just how swiftly development can occur
when confronted with such an environment. This line
of argument suggests that while progress may seem
rapid, it only seems so because we lack context; first,
we cannot tell what might have happened otherwise;
second, because the systems are new, we cannot
measure their recent evolution against their historical
evolution; and thirdly, because other systems are
developing so slowly today, we cannot truly judge the
rate at which these niche capabilities are developing:
they seem fast, but it is only a comparative measure.

A final reason that this assertion is tenuous is that
the rapid evolution in certain systems it describes
has taken place only in the past 2 to 3 years; it is, at
best, an anomaly amidst the general trend of slowing
development that has dominated the past 2 decades.

Overall, the argument that we are not in a
period of relative military stasis appears to be flawed.
Development in a few niche capabilities does not
indicate overall development; progress in large, high-
capability systems, which make up the majority of
military technological development, has slowed.
This criticism does, however, suggest that we should
consider the possibility that we are in the midst of a
transition to a new military paradigm, where those
traditional systems we have analysed are becoming,
or will become, less relevant, although they retain
relevance today. This then leads us, after some delay,
into a discussion of the Revolution in Military Affairs,
or RMA.
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THE REVOLUTION IN MILITARY AFFAIRS

While much of the RMA is implicit, or briefly
mentioned, in the above sections, it has been a
deliberate choice not to focus too strongly on it until
now, lest it color the analysis by presupposing a
conclusion that, at heart, is diametrically opposed to
the findings of this work. At its core, the RMA suggests
that through the networking and integration of sensors
and shooters, a process often called transformation,
revolutionary new gains in military effectiveness can
be achieved.” The first real thinking on this matter
took place in the late 1980s in the Soviet Union,
when Marshal Ogarkov predicted that developing
U.S. capabilities portended what he called a Military
Technical Revolution (MTR)." The Gulf War of 1990-
91 seemed to bear out his thinking, as U.S. forces
operating in a semi-transformed fashion very rapidly
defeated a numerically large and adequately equipped
force with minimal casualties. The RMA thus became
a favoured topic for military thought through much of
the 1990s.'* Some of the more ardent advocates of the
RMA felt that it portended the end of the “fog of war”
and the possibility that commanders could have full
situational awareness of the battlespace.””” The end of
the linear battlefield was predicted, to be replaced by
a three-dimensional battlespace filled with modular
units. Ever more radical concepts of operations, such
as swarming, were propounded as well.'”® A change
in military operations of as great a magnitude as the
switch to metal weapons, firearms, and blitzkrieg, was
predicted.

If there has indeed been an RMA in the past 15
years, then it seems absurd—if not impossible—to
suggest that we are in a period of relative military
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stasis. However, it is possible that the two could co-
exist. An RMA represents the culmination of a series of
technological trends and their reaching critical mass.*”
It does not require substantial technological progress
in any specific field (although it can be created through
such progress, as with firearms); rather, it is in the
interactions between systems, for example through
data networks, that a revolutionary military capability
is achieved.” The blitzkrieg RMA was carried out
by enabling technologies—tanks, radios, close air
support—that had individually been around for
some time.” What occurred, however, was that they
achieved a level of technological maturity sufficient to
enable their integration into a common force, as well
as assure operational reliability of a level to sustain
advances; there is no value in a powerful system that
never works. This combination was thus more than
merely the sum of its parts. Also essential was the
development of concepts and doctrine necessary for
optimal usage; mental evolution was as critical as the
development of radios. One could integrate the themes
of relative military stasis and the RMA by suggesting
that the technologies that might enable a contemporary
RMA were, by and large, developed during the Cold
War period, and that the RMA was enabled by, say,
1991 or so; all that has occurred since then has been
slow and steady development past the point of critical
mass.

Occam’s razor, however, suggests a much simpler
way to deal with the issue of the RMA: to question
whether an RMA even exists.?? There are strong
arguments against the existence of an RMA. An
RMA requires militaries to transform, to adapt their
organizational structures, doctrine, and technology
to operate in revolutionary fashion. Anything less, by
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definition, is not an RMA, which occasionally appears
to be ignored by those who would see in substantial
enhancement and evolution in technology or capability
the equivalent of an RMA. An RMA cannot occur if
it exists only on paper or in the mind. Given that, it
appears thatinsufficient militaries have transformed for
an RMA to have occurred. The most transformational
military in the world, the United States, is still far from
having the sort of futuristic capabilities espoused by
RMA proponents through the 1990s.2® Other militaries,
even those as advanced as the British, German, Russian,
and Israeli, have transformed even less.

There are good reasons why the current RMA has
not yet been realized. The first is cost. It is extremely
expensive to develop, acquire, and integrate the sorts
of high technology communications and weapons
systems required to transform capability. Doing so,
given a fixed pool of funding, must limit expenditure
in other areas, such as wages, training, and exercises.
In particular, going down the transformed route will
usually mean there is less money for personnel, and so
soldier numbers decline. This, in turn, has implications
for the second issue about the RMA, and that is its
applicability.

RMA transformational concepts of operations
seem to have limited applicability across the full
spectrum of operations.? Operation ALLIED FORCE
in 1999 involved a North Atlantic Treaty Organization
(NATO) air campaign against Serbia. NATO could
bring to bear a massive amount of precision guided
aerial firepower against a much lower technology
opponent; despite this, it still took 3 months before
Serbia gave in.?® In 2003, a partially transformed U.S.
force conquered Iraq in several weeks, winning the
conventional battle with little cost.*® In the 5 years
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since, that same force has proven unable to defeat a
tenacious insurgency.?” Transformed militaries are
not silver bullets; the uncertainty of warfare precludes
any scientific or linear solution to battle.*® War is
not operational analysis. Counterinsurgencies, peace
support operations, humanitarian interventions, and
anti-terrorist deployments are just some of the types of
military operation that do not seem to lend themselves
easily to RMA concepts of operations.?” This is mainly
because of the cost related issues noted above—
transformed militaries have fewer personnel and fewer
items of equipment, and quantity has a quality all its
own.?"

Transformed militaries also have vulnerabilities
absent from more traditional structures. Their heavy
reliance on data communications and electronics opens
them to a range of specialist attacks, ranging from
electro-magnetic pulses (EMP) to the cutting of power
lines; a force that relies on electronics may fail if those
electronic links disappear.

Overall, then, while weapons systems are more
accurate, more interlinked with command and sensor
nodes, more responsive, and potentially more effective,
therehasnotbeenan RMA; notif an RMA means a major
shift in the nature of warfare. There has instead been
an EMA: Evolution in Military Affairs. The fact that
an RMA has not occurred, despite being prophesied
some 20 years ago, might be regarded as further proof
of the central thesis of this work. Had technological
advancement progressed at the same rate during that
time as it did during the 1950s or 1960s, then there
seems little doubt that the RMA would have been
tulfilled by today. We would today see fully or mostly
transformed militaries, rather than the hodgepodge of
new and legacy systems that exists instead.
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BROADER ISSUES OF THE STRATEGIC
ENVIRONMENT

However, technology is only half the story when
it comes to the contemporary strategic environment.
Focus is now shifted from technology to a range
of broader issues, including the nature of conflict.
Again, from reading a wide range of commentators
and analysts,?! it seems that surely the strategic
environmentis in a period of chaos and rapid change.*?
We are in a period of “fourth generation warfare.”*?
Soldiers must fight the “three-block war,” carrying
out “complex maneuver.”?* Primordial ethnic hatred
is enabled by modern technology; vicious murderers
carry state of the art cellphones and high-powered
rifles. At the same time, mass-casualty terrorist attacks
are carried out by religious fanatics wielding box-cutter
blades. As was briefly noted at the start of this article,
the world may no longer rest under a nuclear Sword of
Damocles, but it is certainly not a particularly peaceful
place; though threat and danger has reduced, they are
still an essential part of the environment.

Western militaries are constantly in action,®’
keeping the peace, fighting insurgencies, or merely
providing food aid. Analysts talk about this
environment in disheartening terms. It is seen as a
new era of conflict, one that is clearly distinct from
the Cold War, where even if we faced destruction, at
least the battle lines were clearly drawn, the sides were
easily distinguished, and the threat could be counted,
tabulated, and countered.?"® These assertions are partly
true. The post-Cold War era is different from the Cold
War era. However, it does not necessarily follow that
the post-Cold War era is entirely novel, nor does it
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necessarily follow that there is nothing in common
between the Cold War and post-Cold War eras.

A key issue here is that the Cold War, which was
a period of relative strategic simplicity when strategic
perceptions focused on bipolar confrontation and large
scale war, was a historical anomaly. However, for
whatever reasons, commentators, policymakers, and
analysts have committed a modified form of distorted
presentisminassuming that the Cold War was militarily
normal. This flawed perception then leads into a belief
that it is military normal for the strategic environment
to feature state-controlled, uniformed actors, whose
likely role will be major conventional or nuclear warfare,
and whose functions are clearly distinct from those of
the police and other security agencies.?” Extensions of
this belief include the commonly held attitudes that
peacekeeping is not a fitting role for militaries, that
counterinsurgency is largely a waste of time, that the
military should not play a part in domestic security and
politics, and that religion and ethnicity are not valid
aspects of conflict. It is a firmly Western-culturally-
centric attitude (and by Western, I include modernized
states around the world, including the former Warsaw
Pact and countries such as Japan), and one that, when
assessed against the broad scope of military history,
seems rather anomalous.?®

When we look at the broad swathe of military
history, the stories and tales of warriors, soldiers,
war bands, and armies, it becomes swiftly apparent
that conventional, open, decisive warfare is actually
a relatively rare occurrence. Roman soldiers, who
controlled one of the world’s greatest empires,
functioned as police, as customs officials, as anti-
piracy patrollers, and as hunters of insurgents. They
built roads and towns, assisted in the rise —and fall —
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of Caesars, and helped spread, or limit the spread of,
religions across the breadth of the empire, from Mithras
through to Christianity. The British in the 18th and 19th
centuries, who ruled over the world’s largest empire
when measured in total geographical extent, had
regular soldiers trained in drill for the battlefields of
Europe, but who, by and large, were involved in small
wars.?”® They battled native contingents in platoon
level engagements from Afghanistan to New Zealand
to Africa. They policed borders and towns and helped
pushrailroads into the depths of India. Redcoats fought
Native Americans who had bows and arrows, as well
as Napoleon’s Guards who had muskets and cannon.
The Royal Navy participated as well, destroying
slavers along the African coast, shipping convicts to
Australia, forcing opium into China, and keeping a
line of “weatherbeat’n ships” against the French.
Socrates, who was mentioned earlier discoursing
on youth, was not merely a philosopher. He was
also a soldier for a time. At the battle of Potidaea,
when the Athenian forces had been defeated, he took
firm control of a small group of phalangites as they
retreated, and in doing so averted a likely massacre.”
The Anglo-Saxons who invaded England were farmers
first, warriors second; they took up their seaxes to
gain more land for their scythes.”» The Normans who
followed them would likely be called transnational
criminals today. From their Scandinavian bases, they
sailed, ripping out enclaves in Sicily, mainland Italy,
and France, destroying local governments, and taking
land and power;*? they were little different from
many contemporary and recent African warlords.
Their soldiers forced an entirely new language and
legal system upon England, and when the situation
had calmed down, the most elite of their troops—the
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knights —spent much of their time engaged in jousts,
wargames in modern parlance, rather than military
engagements. They also managed to develop a complex
system of etiquette known as chivalry, which affects
our moral standards even today.

The simplicity of a clear distinction between sides
was also one often lacking from the historical story.
Races, nationalities, and religions were divided. There
were complex webs of deceit and betrayal;, many a
battle was decided by the sudden treachery of a disloyal
duke or earl. When Alexander the Great launched his
crusade upon the Persian Empire, ostensibly to avenge
injuries done to the Greeks by the Persians at Plataea
and other battles and to extend Greek culture and
power, the most potent of his foes were mercenary
Greek phalangites.”® Those Greeks valued gold over
ethnic and cultural loyalties. As Alexander marched
further east, he himself incorporated Persian elements
into his force, stimulating revolt among his soldiers
and bringing some to wonder whether his motives had
changed and whether he had “gone native.”

In the 12th century, the Pope called for the First
Crusade, largely to respond to appeals by Byzantium.
That nation, the remnant of the Eastern Roman Empire,
had for many years been subject to the depredations
of the Arabs, newly converted to Islam. A century
later, another Crusade was called, and largely Latin
Crusaders marched east to defend Christianity and
retake the Holy Land. Their route took them past
Byzantium, the same city that had launched their quest
so many years before. But now, as the Latins camped
before the walls of the city known as the “Jewel of the
East,” they were seized with a desire far more base
than religious duty and defense of the faith: a desire
to seize the wealth of the city. A labyrinthine series
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of plot and counterplot followed, and eventually the
Crusaders entered and sacked the city.?* Complexity,
and the intermingling of ethnicity, religion, and greed,
is not a merely modern phenomenon.

A third example further illustrates the point. The
Mamelukes of the Turkish Empire were descended from
a horse people of the Central Asian steppe, enslaved
and taken into service by what was a more advanced
state. When the Mongols of Genghis Khan swept across
Asia and the Near East, they seemed unstoppable; the
entire world trembled at their coming. Yet, at Ain Jalut,
the Mamelukes met and stopped the Mongols.?* One
horse people defeated another; though their cultures
were, at heart, the same, they found themselves on
opposite sides. One served an organized state, and the
other sought merely to conquer, despoil, and destroy.
That type of conflict, then, is not one that has only
emerged in recent times.

Building from the observation that the Cold War’s
simplicity was anomalous in historical context, we can
then state that the return to complexity since is a return
to military normality. Yet, it might also be noted that
the Cold War was not as simple as it is often perceived,
and there are elements of continuity with the post-Cold
War period.

It is easy to perceive the Cold War as a period of
relative peace, secured by deterrence and bipolar
rivalry. A closer look, however, shows that in some
aspects this perception is flawed. There were many hot
wars during the Cold War, and some two-thirds of them
were internal rather than interstate conflicts.”® There
were complex peace operations in the Congo;? there
were preemptive strikes against potential weapons of
mass destruction (WMD) facilities, such as that carried
out by Israel against Iraq; and there were forcible
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humanitarian interventions. Much of the complexity
of the Cold War came from proxy conflicts sponsored
by the superpowers.

SEPARATING THE COLD WAR AND POST-
COLD WAR PERIODS

The key separation between the Cold War and
post-Cold War periods is attitude. Militaries, especially
Western militaries, were constrained by the demands
of superpower rivalry during the Cold War period.
The stakes were too high to allow any wasted effort,
and as such, militaries were focused on the demands
of conventional and nuclear war, even though such
operations seldom, or never, occurred. If inter-bloc war
had erupted, it would have required all the military
resources of the combatant nations; they needed to keep
their powder dry. Peace operations, ethnic conflicts,
humanitarian crises all occurred, and occurred quite
often, but they were regarded as being of secondary or
even tertiary importance: sideshows. The simplicity of
the Cold War was thus partially a case of tunnel vision,
which caused policymakers and analysts to focus only
on the greatest threat. Considering the destruction that
World War III might have caused, that tunnel vision
was entirely legitimate.

Attitudes have since changed. The Cold War
thawed out, as has been noted earlier. With the
disappearance of the major threat, the perceptions of
militaries around the world changed. They began to
more clearly notice all of the other types of conflict and
crisis that they had deliberately ignored for almost half
a century. They began to worry that unless they could
find other tasks to undertake, separate from major
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war, they would become obsolescent, and be reduced
or even disbanded; to borrow an analogy from civil
employment, they faced looming redundancy. In the
case of major alliances, some have disappeared, such
as the Warsaw Pact, and others have been forced to
reinvent themselves in order to survive a changing
environment, such as NATO.?® At the same time, there
seems to have been a tendency to gild the truffle, to
regard the post-Cold War and post-September 11, 2001
(9/11) eras as something new, unique, innovative,
chaotic, and somehow very different to anything that
has gone before.”

The post-Cold War strategic environment has been
characterized by six (and one) major themes.”" The
tirst of these is amorphous, and has a broad influence
over the other themes. It is hard to name, but terming
it “globalization and the new world order” seems the
most accurate. It is a multifaceted concept, but it might
best be perceived as the way in which the world has
become smaller and increasingly unified through the
combination of technology and culture. It has had its
effect on conflict, especially through its facilitation of
the collision of cultural values via mass media. It has
weakened interstate barriers, freeing up the movement
of people, including terrorists and criminals. A decline
in the value of state sovereignty has been linked to
globalization. There has been a developing trend
towards intervention in the internal affairs of states,
often justified by appeals to “human rights.”*! Finally,
the media have played an increasingly important role
in shaping the post-Cold War strategic environment,
largely because technology has increased the media’s
reachand duration.”? They have been a cause of conflict,
as in Rwanda. They have helped to shape responses to
conflicts through the manipulation of public sentiment,
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as in Somalia. At the same time, they have restricted
what militaries can do, as their activities are now under
the spotlight more often. At their most extreme, the
media have been a prime factor in withdrawal from
an operation, as happened after the infamous Battle of
Mogadishu in 1994. Representative democracies are
particularly vulnerable in such cases.

The second major theme is resource and
environmental pressures. During the Cold War, such
issues were relegated to secondary status. In recent
years, however, they have gained increased salience:
by and large, problems have intensified, as most
resources are fixed in quantity, and consumption
continues to increase unabated. Resource shortages, or
more specifically the balancing of resources between
two factions, can cause conflicts, both internal and
external. In Bougainville, copper mining was a major
factor for conflict;?? in the South China Sea, a supposed
treasure trove of gas and oil, there has been much sabre
rattling. Environmental issues also shape responses to
conflict, imposing limitations on operations. Given
the non-renewable nature of most resources, and that
populations continue to grow, it is likely that resource
issues will intensify in the future.

Ethnic conflict is the third major issue. There seems
to be an intuitive link between the end of the Cold
War and the rise of ethnic conflict.?* The withdrawal
of superpower influence and patronage in many areas
caused a power vacuum into which other ideologies,
such as hyper-nationalism and ethnic hatred, could
emerge. Many central governments, suddenly bereft
of the external aid given them by the United States or
Soviet Union, were now unable to control their outer
territories; in some cases, ethnic warlords occupied
such spaces instead. When countries switched from
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Communist to free market economies, there were
often problems. Resultant socio-economic disparities
were sometimes divided along ethnic lines, creating
grievances. Simultaneously, democracy began to
develop, and with it came a concomitant increase in
free speech, speech often used to express inflammatory
ethnic rhetoric. This combination of factors resulted
in ethnic conflicts of exceeding savagery in several
cases, often marked by the massacre of civilians or the
use of sexual assault as a weapon of war. Combatant
sides have seldom been hierarchical, disciplined
forces, but have rather been coalitions of local militias,
paramilitary groups, and elements of organized crime.
Much of their fighting has been within cities. Overall,
ethnic conflicts have proven very difficult to resolve, as
the issue central to each side is often its own existence;
in such cases, compromise is impossible.

The fourth major theme is the rise of terrorism.
During the Cold War, terrorism was generally politico-
ideological, often Marxist, and carried out to create
publicity for a cause, rather than slaughter innocents.>*
Post-Cold War terrorism, in comparison, has proven
to be exceedingly deadly,”® and the number of deaths
per terrorist event climbed steadily through the 1990s,
peaking with the 9/11 attacks. Since then, a new era of
fear and doubt about terrorism has emerged, and there
have been further, major attacks in such capitals as
Moscow, Madrid, and London. These attacks usually
have been undertaken by religiously-motivated groups
who do not share the same concern with casualties as
did their politically-motivated predecessors. In some
cases, religious terrorists seek their own death as well,
believing it the swiftest path to reward in the afterlife.
Religious terrorist groups can cloak themselves behind
other radical religious groups, making identification
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difficult, and their goals are often extraordinarily
ambitious, such as the creation of religious empires
in the Middle East. Modern technology, especially
cellphones and the Internet, has further enhanced the
ability of terrorists to carry out devastating strikes.
Luckily for the world, except for a few minor incidents,
extremist terrorist groups have been unable to secure
and use WMDs.

This theme of WMDs is the fifth in our discussion
of post-Cold War trends. During the Cold War, most
nuclear, biological, and chemical weapons were
produced by “status quo” states, whose actions with
such weapons could reasonably be predicted. In recent
years, however, so-called “rogue states” such as North
Korea and Iraq have embarked on the development of
WMDs, and in the former case, have achieved a nuclear
missile capability. There is also concern that WMDs
might proliferate beyond state control, especially if
“rogue states” provide them to terrorist groups or
other violent nonstate actors.”” This is a terrifying
prospect. Nuclear weapons are unrivaled in destructive
power. Biological weapons are extremely lethal, as
well as being self-perpetuating. Chemical weapons
can kill in microscopic doses. Were a terrorist group
to acquire WMD, it would enable them to respond
to the technological and size dominance of militaries
in asymmetrical fashion, for example by detonating
a suitcase-sized nuclear weapon in a city. However,
WMDs are not simple to acquire or use. Nuclear
weapons are especially difficult to fabricate, requiring
precision machinery; chemical and biological weapons
are more easily created, but storage and especially
dispersal present serious problems. There have been
a few terrorist chemical attacks, but they have been
largely failures.
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The sixth theme important to the post-Cold War
period is the RMA, which has earlier been discussed
in some detail. Even if its potentiality has not been
realized, it has still shaped the strategic environment,
even if only by altering the perceptions of defense
policymakers around the globe.

These six main issues interrelate in complex fashion.
For example, the end of the Cold War resulted in the
rise of democracy in successor states, which in turn
helped create ethnic conflict. Those ethnic conflicts, in
turn, have proven to be breeding grounds for terrorist
groups, or at least provided “lawless lands” where
such groups can survive. The proliferation of WMDs
and the simultaneous increase in the quantity and
intensity of terrorism is another dangerous interaction.
Also important is the interaction between technical
and political issues; for example, the RMA, if realized,
might alter the decisionmaking process of political
leaders when going to war. It might also alter the global
balance of power in a short period of time. Globalization
alters the nature of relationships between states, other
organizations, and individuals, shaping strategy and
tactics.

All of these six issues are real, all affect the strategic
environment, and all in one way or another are
dangerous. Yet, and it may seem like flogging a dead
horse, that does not necessarily make them new. The
most important development in recent years has not
been the emergence of these issues; it has been the
disappearance of the Cold War, which has led to more
attention being paid to them. Perception is key.
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THE REVOLUTION IN ATTITUDES TOWARDS
THE MILITARY

Perception leads into the “one” of the six (and one)
noted earlier, and perhaps the one theme that is truly
novel; it may well be the theme that has the greatest
effect on the future shape of the strategic environment.
It is closely related to both globalization and the RMA,
and itis another revolution: the Revolution in Attitudes
towards the Military (RAM).”® Grossly simplified,
it refers to a change in perceptions that is especially
apparent in Western democracies. Populations are
less willing to serve, demand greater civilian control
over defense matters, and are far more casualty-
averse. While there has been some alteration to those
attitudes in some countries since the events of 9/11, by
and large they grow continually stronger around the
globe. Militaries have become more politically correct,
have embraced diversity and sexual equality, and
have become tagged more and more with such roles as
peace operations and civil reconstruction, rather than
warfighting. Support for “militaries is as high, if not
higher, than was the case historically, but the character
of that support has changed. Partly, the RAM has come
about through the increasing reach of the media, but
it is also a sign of the changing political maturity of
electorates around the world. Without the overarching
threat of the Cold War, the public seldom sees a military
cause worth dying or killing for in any great numbers.
At the same time, they are wary of the limitations that
the high cost of military acquisitions impose on other
domestic spending programs.

The future is likely to involve the continuation of
these post-Cold War trends. There will be no one type
of war;*” it is likely to be land-based, intrastate, small
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in scale, and heavily influenced by domestic demands,
but that cannot be assured. There may be an odd
juxtaposition of primordial, ethnic forces equipped
with lightweight, high-technology weapons.

Is this future, to return to our central question, new,
innovative, unique? It is not. Conventional warfare
has never been particularly common. State-on-state
warfare has also been a historical rarity. The vast
majority of conflicts have been small-scale; the world
wars are named such because they were anomalies,
not because they were usual. Land forces have also
been the decisive arm for as long as war has occurred;
most naval battles of great importance have been
linked to land campaigns, and air forces are not even
a century old. Our environment is not one of radical
change, of “next generation warfare”; it is a return to
military normalcy after the anomaly of the Cold War
(and, by extension, the anomalies of World Wars I and
II, and the world embracement of Clausewitz). What
this conclusion means to the world is unclear to the
author. At its least, it is a firm reinforcement to us
that we should endeavour to ensure that the emperor
is indeed wearing new finery. Strategic thought, like
haute couture, has its fashions and its trends; it was
Clausewitz once, then when the United States began
its shift towards maneuver in the 1970s, it was the
German writers; in the 1990s and 2000s, it has often
been Sun Tzu. The fashion recently has been to believe
that our contemporary environment is chaotic, unique,
and fast-moving; the evidence suggests the opposite
in several areas. The question is why this particular
construction of the strategic environment has become
accepted. In answer to this, it seems to the author that
those with authority in the field also have a vested
interest in portraying the environment as chaotic and
rapidly changing.
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NEED FOR FURTHER ANALYSIS

What is needed, however, is further study. This
articleis too brief to fully engage with many of the issues
it covers, and many of its arguments and conclusions
are open to substantial criticism and correction. Rather
than propose policy changes, then, this article proposes
a range of studies that could be carried out to ensure
that we truly understand the character of the strategic
environment.

An important study would be to identify other
criteria that can be used to judge military progress.
Anothermightexaminedatesincloserdetail, identifying
the point(s) at which technological development truly
began to slow. Such a study would in itself suggest
the need for thought being put into what definition of
analysis is required. If one accepts the central thesis
of relative military stasis, then it seems clear the further
investigation into the causes of this stasis would be
warranted. What causes hyperinflation? How does
complexity interact with development times? Are
effectiveness and efficiency mutually contradictory?
Could an extremely high-definition analysis of the
man-hours bill of various programs be done?

At higher levels, further attention might be paid to
comparing Cold War and post-Cold War issues. This
would then lead into a discussion of the effect of certain
types of operations on military technological progress;
do low intensity operations slow evolution? And, from
that, when does an evolution become a revolution?
Why did the RMA not catch on? Why do we want to
perceive the world as changing? Was the Cold War as
monolithic as it appears — perhaps the level of fear and
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threat did decline over time and this may be a simple
explanation for slowing development times. There are
many avenues for further study, and it is the earnest
hope of this writer that at least some of them will be
explored by others, even if only for the purpose of
demolishing the tenets of this monograph.

CONCLUSION

This monograph began by looking at the
development of military technology in recent years. It
looked at three major platforms: fighter aircraft, tanks,
and cruisers, examining the gaps between generations
as well as the capability gains of each succeeding type.
What it showed, quite clearly, was that development
has slowed, but at the same time capability increases
have also slowed: it takes longer to get new equipment,
and that new equipment is less of an improvement
over its predecessor than its predecessor was over
its predecessor. It is thus a period of declining gains.
Only in electronics and computer technology was that
thesis shown to be somewhat untrue, but even there
military technology has lagged significantly behind
commercial advances, and thus to call it innovative
and rapidly developing is to draw a long bow. This
relative military stasis, in technology, at least, has a
range of causes: the end of the Cold War, bureaucratic
changes, political cultures, scientific limits, cost
inflation, a focus on new characteristics that cannot be
so easily measured. The monograph then looked at the
strategic environment to see whether that has evolved
rapidly while technology has proven more dormant.
It noted that many of the issues that characterize the
post-Cold War period were also present during the
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Cold War; they may be newly important, but they are
not necessarily new. Indeed, the contemporary period
may be seen as a return to military normalcy after the
lengthy anomaly of the Cold War. It is a shift away
from state-on-state conflict, away from large scale war,
away from a view that sees armies as forces designed
solely for decisive, Clausewitzian battles. Yes, there
has been change since the end of the Cold War, but
it should not be exaggerated; rather than innovation,
it might be taken as reaction, and we should instead
examine the Cold War from a new perspective as a
period of radical innovation in strategic terms, which
would further be reinforced by the rapid technological
development that characterized it.

Let us return to the beginning. This monograph
began with an examination of the development of the
F/A-22. The F/A-22 is expected to remain in service
until 2050; this will be 66 years since the detailed
requirements for the Advanced Tactical Fighter were
set.? This is a long time in military history; 66 years
ago, a fighter known as the P-51 was entering service.
That is an argument from extremes, but it is still valid
nonetheless. Today’s military environment moves
slowly; let us be willing to accept that, rather than
assume that because it is our environment, it must
somehow be more innovative than those that have gone
before. Let us use the time that this relative military
stasis affords us to examine the strategic environment
both more closely and from a greater distance.
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