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         Technology and the RMA













TECHNOLOGY AND THE U.S. MILITARY: HISTORY















Technological innovation has always fascinated the average American citizen.  The Industrial Age produced many technological marvels: the steam engine, the telephone, the phonograph, and many more.  Americans learned to harness innovation and use it to their advantage.  In many respects, technology can be considered America’s ultimate comparative advantage (Inman and Burton, 117).





The military has not been immune to technological change.  World War II convinced the military of the potential assets that new technology could bring, and since then the superiority in military technology over potential adversaries has been a fundamental aspect of U.S. national security policy (Inman and Burton, 122).  As well as technological superiority over enemies, being ahead of allies as well has been important (Inman and Burton, 122).  In the post WWII period, the U.S. led the world technologically; the national security strategy in reference to technology thus became straightforward: prevent our technology from falling into the hands of allies (Inman and Burton, 122).  











Vietnam, however, forced the military to re-examine its attitude towards technological leadership.  Technology, Vietnam proved, could not be looked upon as the ultimate decisive advantage.  In Vietnam, the U.S. had deployed some of the most technologically advanced weapon systems and tactics, only to find that in the style of war they were fighting, high-technology became almost a hindrance (Enterline, 17).  Strategic bombing did not work well against small groups of men who were constantly on the move or who had greater staying power than the U. S. domestic population.


At the same time, in the civilian world, technological advances were being made in other areas.  Computing breakthroughs were beginning to occur more and more rapidly, and it became apparent to some that here was where the future advantages in warfare would lie.  In particular, two theorists, Alvin and Heidi Toffler, published a book called The Third Wave, which gave their theory concerning the future impact that technology and information together would have.


















THE TOFFLERIAN THEORY



















Alvin and Heidi Toffler realized, perhaps earlier than some, the importance that information would have for future generations.  In The Third Wave, they laid out their theory concerning the way information would cause a revolutionary change in society and how it would, as a result, change the way that society fights wars.  Humans, they said, had gone through two previous “revolutions”, and thus could be divided into society types according to which revolutionary stage they were in.  First Wave societies were the earliest.  The human being’s change from a hunter-gatherer lifestyle to that of a sedentary agricultural society was the first great change in human history and, according to the Tofflers, led to the formation of the earliest pre-modern societies (Toffler, 35-36).


The Tofflers argue that the way societies live influences the way they make war.  In First Wave societies, agriculture influenced the development of what we think of was war in two ways.  First, there were agricultural surpluses worth fighting over and second, perhaps more importantly, it hastened the development of the state (Toffler, 36).  First Wave societies were in existence for a large part of human history, and are still present in some parts of the world.









The second Revolution, or Second Wave, occurred relatively recently in human history.  According to the Tofflers, Second Wave societies came into being during the Industrial Revolution.  Because society changed, the way of making war changed as well.  Second Wave war had its genesis when mass production was paralleled by the levee-en-masse-the mass conscription of armies that were loyal to the state and not a lower entity or person (Toffler, 41).  This new kind of army had new weapons at its disposal, thanks to technology.  The machine gun, mechanized warfare capabilities, and new kinds of firepower gave Second Wave armies advantages over their First Wave counterparts.  Partly because of the new weaponry, the military began to develop specialized branches.

By the time the Vietnam War ended, society was beginning to change once again.  High technology and computing breakthroughs began to become more and more evident in civilian society.  As a result, workers with skills that would enable them to excel in this new environment were needed. The Tofflers believed that a “revolutionary new economy…based on knowledge rather than conventional raw materials and physical labor” was arising (Toffler, 3).  In a later work, War and Anti-War, the Tofflers would further develop their concept of Third Wave warfare in relation to the Gulf conflict.  But they were not the only ones to recognize that revolutionary change might be forthcoming.













RUSSIAN THOUGHTS ON THE REVOLUTION IN MILITARY AFFAIRS













The Russians began exploring the role that technology would play even before the Tofflers published The Third Wave.  Within a few months of Stalin’s death in 1953, Soviet military strategists writing in the journal Military Thought began considering the impact of technology, namely nuclear weapons, on warfare (Scott and Scott, 12).  In Marxist-Leninist terminology, when nuclear weapons, missiles, and guidance technologies came together, a significant qualitative jump occurred in military affairs (Scott and Scott, 12).  The Soviets saw this not as just a qualitative change, but as a genuine revolution in military affairs7. The Soviets also referred to the revolution in military affairs as the military-technical revolution.






The Soviets concentrated even more on the revolution in military affairs in the 1970s and early 1980s.  As the utility of nuclear weapons declined, the Soviets, led by their Chief of the General Staff, Marshall N. V. Ogarkov, began to argue that emerging technologies with their associated enhanced combat capabilities was producing an RMA in developed countries (Fitzgerald, 1).  These technologies, the Soviets said, would revolutionize doctrine, operational concepts and training, force structures, defense industries and research and development (R&D) priorities (Fitzgerald, 1). His ideas were encouraged by the adoption of “techno-war” concepts, such as AirLand Battle, by the United States.  Ogarkov put forth a series of papers dealing with the subject.


In the early 1970s, the Soviets were re-working their offensive plan for a possible battle in Europe.  Their move against NATO would include a series of deep strikes using a joint arms approach and tactical nuclear strikes (Blank, 20).  The Soviet strategy was a distinct departure from that of the past, because Ogarkov was arguing that conventional weapons could replace nuclear ones as the main resource in the battle.


The American military were aware that changes were occurring in the Soviet offense plans concerning Europe.  They were also aware of the changes occurring in the civilian sector with regards to information technology.  The military recognized that, especially after the experience in Vietnam, they had to change in response.  The U.S. Army took the lead.






















THE U. S. ARMY AND AIRLAND BATTLE

















In 1973 the Army created TRADOC-the Training and Doctrine Command (Toffler, 55-56).  Because Europe was to be a major focus area for policy, the head of TRADOC, Don Starry, knew that they had to plan for a possible Soviet invasion.  He was also conscious of the need for change.  Usually change is something that can be very hard for the military, but Vietnam, according to Starry, “was so deeply embedded in everybody’s minds that to do something new and different was very acceptable” (Toffler, 50).  In addition, Vietnam had drawn Europe-based forces down to an unacceptable level, and the Army had also missed out on a whole equipment modernization cycle (Clancy and Franks, 84).










In 1973, another event occurred that influenced the Army’s attempt to re-organize itself.  On October 6, 1973, Israel was attacked by Syrian, Egyptian, and Jordanian forces.  The Syrians were using Soviet doctrine and equipment, and a major tank battle had occurred along the Israeli border with Syria.  The Israeli defending force was considerably smaller than the attacking Syrian force, but the Israelis managed to defeat the Syrians.  When Army leaders, namely at TRADOC, studied the war and the battle, they realized that they were not prepared to fight and win the kind of mechanized battle that had been fought (Clancy and Franks, 86).  The Israelis, heavily outnumbered, had been able to defeat the Soviet equipped and indoctrinated Syrians by using a shallow encirclement; Don Starry was wondering whether or not the same thing could be achieved by allied forces in Europe, without the need to resort to nuclear forces (Toffler, 55-56).  The rebuilding of a conventional force deterrent in Europe that would be capable of fighting and winning became a top priority (Clancy and Franks, 87).



Starry’s idea was that the concept of depth needed to be re-introduced into the battlefield; essentially extending the battlefield deep on the enemy’s side of the forward line of contact, attacking follow-on echelons, breaking his momentum and disrupting his ability to bring his mass to bear (Clancy and Franks, 109).  To do this, deep strikes by the air force would be necessary to knock out command centers, logistic lines, communications links and air defenses (Toffler, 60). For all this to be possible, air and ground forces would have to be closely integrated (Toffler, 60).  Pre-emptive action on the part of Western forces would be necessary to make such actions effective, which at time would have been politically unacceptable.  






In 1976 TRADOC put out a new Army doctrine called Active Defense, which argued for the “deepening” of the battleground-striking at the possible invading Soviet front line and using air strikes with high-tech weapons to destroy the follow-on echelons (Toffler, 56).  In 1982, Starry’s entire theory was released in the form of the Army’s Field Manual (FM) 100-5 (Operations) (Toffler, 61).

















AIRLAND BATTLE





















AirLand Battle was developed directly from Active Defense.  One of the major components of the doctrine was its emphasis on the technical aspects of modern warfighting.  Despite the failures associated with the reliance on technology in Vietnam, being “technically and tactically proficient” became a major theme of leadership (Leonhard, 131).  AirLand Battle was the first war fighting doctrine in the history of the country to be developed with a great dependence on the computer (Leonhard, 138).  Field Manual (FM) 100-5 Operations is the expression of the AirLand Battle doctrine.


The doctrine essentially contains four combat imperatives-counterfire, simultaneity, interchangeability, and force agility (Leonhard, 165).  The first of these, counterfire, was born out of the Army’s fear of Soviet artillery proliferation (Leonhard, 168).  The goal of counterfire is to neutralize enemy fire support (Leonhard, 168).  Another of the combat imperatives is simultaneity.  There are two competing meanings for simultaneity; one involves attacking the enemy as much as possible in order to overtax and disrupt the enemy’s C3 systems (command, control, and communications) (Leonhard, 173).  This is essentially the Soviet definition of simultaneity. The American version involves attacking both the first and second echelons of an enemy division in order to present him with a range of unfavorable options (Leonhard, 173).  The next imperative of AirLand Battle is interchangeability.  Interchangeability essentially says that fires and maneuver are interchangeable and that through a focused application of one the need for the other can be obviated (Leonhard, 178).  The last imperative is force agility.  This last imperative places the emphasis on the commander and mandates that friendly forces be able to move faster and change direction more quickly than the enemy (Leonhard, 183).  










To achieve these objectives, the Army needed to work jointly with the Air Force. The air service could provide intelligence and reconnaissance services as well as tactical air strikes in support of ground troops.  The kind of deep battle envisioned by theorists made the involvement of the Air Force essential (Leonhard, 159).  Combat aircraft used in association with the other service arms are tremendously effective, but aircraft operating independently of other arms offer little operational payoff (Leonhard, 160-161).  As a result, co-operation between the two services was essential.  However, because the doctrine focused primarily on land warfare, there was no provision for the inclusion of naval forces.  As in the parallel development of REDCOM, mentioned in the first chapter, jointery in connection with AirLand Battle was limited to co-operation between the Air Force and the Army.  








AirLand Battle was a product of the Cold War.  It was developed because Army analysts had analyzed the high-intensity attrition battle in Central Europe and realized that NATO would lose (Leonhard, 159).  However, the anticipated battle never came.  The Soviet Union’s disintegration meant that the threat from the Warsaw Pact disappeared and, consequently, that the kind of deep battle that AirLand Battle doctrine had been developed for might never come.  Defense planning takes place in relation to the presence of a threat; in order to plan you must have an idea about what you might be fighting against.  With the end of the Cold War threats became extremely ambiguous and defense planning became very complicated.  The first real military challenge after the end of the Cold War would therefore be instrumental in force planning after the Cold War.













THE GULF WAR: LESSONS LEARNED

















Perhaps the most important lesson that the U.S. military learned from the Persian Gulf conflict concerned the importance of technology.  Most importantly, it convinced many that the very nature of war had changed, and this sparked a renewal of discussion concerning a revolution in military affairs.  For many, the Gulf War offered a confirmation of what Ogarkov had argued in the late 1970s and early 1980s.  The proof was on the battlefield.  Coalition forces had mastered much of what the Soviets had studied: deception; the exploitation of space systems and aircraft for command and control; the employment of airborne troops to penetrate well behind the front lines; armored thrusts conducted by all arms maneuver groups; and the achievement of air superiority and the use of air strikes (Blackwell, Mazarr, and Snider, 12). Also important were the reconnaissance and real-time surveillance resources that were employed.  E-8 JSTARS (Joint Surveillance Target Attack Radar System) and E-3 Sentry (AWACS-Airborne Warning and Control System) aircraft were deployed to aid in surveillance and reconnaissance efforts. The E-3 Sentry, for example, can be used in support of ground operations or as an air defense system because of its onboard radar subsystem.  Electronic warfare was also important in the conflict.  Radar jamming, for example, helped protect the strike aircraft from detection by Iraqi air defense systems.




For Ogarkov himself, the Gulf War had vindicated his ideas.  The ability of the United States to conduct tightly synchronized, highly integrated joint operations throughout the depth and breadth of the theatre, striking at both the enemy’s centers of gravity and operational forces was proof positive that a revolution in military affairs was underway (Cooper, 27).  Equally as important was the use of air power and high technology, deep strike precision-guided munitions (PGMs).



The Air War










For many, the most convincing evidence of a revolution was found in the conduct of the air campaign.  Air power in the war proved so decisive that it will most likely remain a major resource in future campaigns (Blackwell, Mazarr, and Snider, 12).  PGMs were also a large part of the air campaign.  The visibility of PGMs in the war prompted renewed discussion on what the Soviets had termed reconnaissance-strike complexes.  The reconnaissance-strike complex concept essentially says that identifying a target and bringing PGMs to bear is almost tantamount to destroying it (Blackwell, Mazarr, and Snider, 13).  The key to this is to establish a system of detection, targeting, and attack (Blackwell, Mazarr, and Snider, 13).  







Space systems were also important in the conduct of the war.  Global positioning systems (GPS) helped greatly with navigation.  Other systems were important for communications and for detecting Iraqi missile launches (Blackwell, Mazarr, and Snider, 14).  Unmanned aerial vehicles (UAVs) also played a role, albeit a limited one.


One of the most important technologies in the air war was stealth.  Stealth, contrary to popular belief, does not make aircraft invisible to radar. It does, however, significantly reduce the radar signature given off by an object, thus making it harder to see on radar.  The F-117 flew hundreds of missions without a loss, and Tomahawk cruise missiles (stealthy because of their small size) were able to slip through Iraqi air defenses (Blackwell, Mazarr, and Snider, 17).  







The Air Force was able to apply operational plans for Europe to the situation in the Middle East.  These plans left it better equipped for joint warfare operations because it already had adequate equipment and suitable doctrine in place (Fraser, 44).  Because of its inclusion into the AirLand Battle planning process, it was able to support the Army effectively when the ground campaign did begin.






The Land Campaign









The land campaign vindicated much of the Army’s thinking.  Although AirLand Battle doctrine had been developed to fight the Soviets in Central Europe, the concept of deep battle was carried over into the Gulf conflict.  High-technology weaponry was applied during the land campaign and went a long way towards justifying its expense; it also helped make the deep battle possible in the Iraqi desert.  Stand-off weapons were especially important because firepower could be applied from great distances, therefore reducing the danger to men on the ground and the possibility of equipment loss.  This also raises the possibility of another new capability: beyond-visual-range (BVR) targeting, which would further lengthen the distance from the enemy.  These weapons may also, many argue, make the battlefield less linear in the future than it has been in the past (Blackwell, Mazarr, and Snider, 17).






The land campaign was also significant for other reasons.  The technology employed made it possible for the campaign to be conducted twenty-four hours a day.  In previous wars, action slowed at night when visibility decreased.  With today’s technology, ground troops (and pilots) could see through the darkness with such aids as night vision goggles and infrared sensors.







Special operations also played a role in the ground campaign.  Special forces played a number of roles for the allied coalition, intelligence collecting and searching for mobile SCUD launchers among them.  Rapid deployment forces also played a large role and are likely to become more important in future land campaigns.  The time allowed for the military build-up in the Gulf was quite extraordinary; it is not likely that in a future conflict the U.S. will have five months to build up its forces (Blackwell, Mazarr, and Snider, 18).











The Naval Campaign









The Navy was an extremely visible presence in the Gulf War.  AirLand Battle doctrine was a joint effort between the Army and the Air Force, but it was two-dimensional and had been developed for a two-dimensional battlefield.  The Gulf conflict illustrated that a third dimension, the sea, needed to be included in the warfighting doctrine of the United States. The Navy was used to primarily support action that was occurring on land more than it was used against the opposing sea-based forces.   Among other things, U.S. ships launched Tomahawk missiles at targets on land and carrier-based aircraft flew some 18,000 missions through March of 1991 (Blackwell, Mazarr, and Snider, 20). The earliest and most visible U.S. presence in the Gulf, the Navy proved to be a rallying point around which other nations could join the coalition (Blackwell, Mazarr, and Snider, 19). However, the Gulf War did reveal serious shortcomings in the Navy’s ability to participate in a high-intensity joint operation (Fraser, 43).  The Navy entered the conflict with two operational paradigms: blue water warfare against the Soviet Navy and contingency operations against the Third World, neither of which were suited for littoral missions such as the one in the Gulf (Fraser, 44).  It also revealed that the Navy’s view of joint operations, (it tended to view joint operations solely in terms of maritime jointness) was in need of review (Fraser, 44).





After the Gulf War, the Revolution in Military Affairs discussions became increasingly focused on the importance that information superiority might have in future military engagements.  Information superiority had been very important during the conduct of the Gulf War; the U.S. had employed sophisticated intelligence-gathering and reconnaissance systems such as the AWACS (Airborne Warning and Control System) and the J-STARS aircraft to enhance their information-gathering operations.  For some theorists, information will become the most important element in the way conflicts in the future are waged, and the basis for the next revolution.

















INFORMATION AND THE RMA



















Information and knowledge have always been critical if a commander is to be successful.  Clausewitz pointed out that “imperfect knowledge…can bring military action to a standstill”, and far earlier the Chinese general Sun Tzu said that information was inherent in warfighting (McLendon, 05/24/00).  The technology of the late twentieth century, especially computing technologies, has made information easier to gather, process, and evaluate. For example, between 1981 and 1996, processor speeds for personal computers alone have risen seven hundred-fold, doubling every two years (Libicki, http://www.ndu.edu/inss/books/2015/chp4.html, 05/24/00). Desert Storm showed just how important information and information technology would be when sophisticated weaponry is involved, and also demonstrated the need for the United States to have the capability for the timely and accurate dissemination of information (McLendon, 05/24/00).  In the Gulf War, the number of systems, and the speed at which they were deployed resulted in large amounts of un-fused and un-correlated information being collected (McLendon, 05/24/00).  Many incompatible systems were also deployed, and this placed a burden on recipients who often had neither the skill nor the personnel to accurately interpret what they received (McLendon, 05/24/00).  Overall, though, information played a critical role in the success of the conflict.



The current discussion over the revolution in military affairs (RMA) is based on the use of information.  The RMA, many say, is in the process of transforming the way war is conducted by allowing the conduct of information warfare, which will in turn yield the capability to direct firepower simultaneously throughout the theatre of operations (Gray, 10).  Information dominance, some analysts predict, will dramatically improve command, control, and intelligence and will alter the traditional relationship between operational complexity and effective control (Metz and Kievit, 4).  Information superiority may also lead to a compression of the three levels of war (the strategic, operational, and tactical).  This has several effects on the battlefield.



The commander will be faced with an increasingly complex picture of the battlefield and a decreased amount of time in which to make decisions (Jablonsky, 26).  The individual soldier will have a greater effect on events because of increased weapons lethality and an increased ability to accurately direct long-range precision fires (Jablonsky, 26).  The operational commander will have more opportunities because there will be increased connection between the tactical theatre and the operational area, and even further up the chain of command, flag officers at the theatre strategic and even the national strategic level may have access to the same information, or even more, than do the lower commanders (Jablonsky, 26, 28).  While increased knowledge has advantages, it also has disadvantages.  Command, at the same time, will become more fragmented and more centralized, which could lead to the temptation to micro-manage the battlefield. Commanders, too, at all levels, should keep Clausewitz’s advice on information (“intelligence”) in the back of their minds.  He says “If we consider the actual basis of this information, how unreliable and transient it is, we soon realize that war is a flimsy structure that can easily collapse and bury us in its ruins” (Clausewitz, Chapter 6, Book One).  “Accurate recognition” and battle experience then become key factors in the success of the operation (Clausewitz, Chapter 6, Book One).



How exactly will the information-based battle be conducted? The information revolution, in all its forms, has led many to think that both the destructive and disruptive capabilities of small units for all the services will be enhanced, and that massed forces will become prime targets for small, smart attackers (Arquilla and Ronfeldt, 2).  Martin Libicki has expanded further this idea in his book The Mesh and the Net.  In it, Libicki describes his vision of how information-age warfare will be conducted.  The main thrust of Libicki’s argument concerning future war is that combatants will rely heavily on sensors and systems.  Systems composed of millions of sensors, emitters, microbots, and mini-projectiles working in concert will be able to detect, track, target, and land a weapon on anything large enough to carry a human (Libicki, 19).  Libicki terms this kind of warfare “pop-up warfare” because both sides would have to stay hidden most of the time in order to evade the “mesh” of sensors (Libicki, 21).  It would be very difficult for an adversary to slip through this mesh of sensors.






Libicki’s vision is somewhat extreme, and perhaps many years from practical application.  But it does illustrate the implications that the RMA might someday have.  Currently, one of the leading RMA enthusiasts is Admiral William Owens, who was Vice Chairman of the Joint Chiefs of Staff from 1994 to 1996.  Owens is best known for his advocation of what he called the “system of systems”: “interactions that will give the United States dominant battlespace (theatre of operations) knowledge and the capacity to take full military advantage of that knowledge” (x).  Much of this depends not just on the exploitation of emerging technologies, but the effective use of these technologies by troops and their commanders.








The military was cognizant of the need to exploit these technologies.  Not only would they provide advantages on the battlefield, they would serve a purpose at home as well.  The continued budgetary wrangling between the military and Congress would not stop unless a new justification for appropriations was found.  The Congress was pushing for increased unification and the elimination of redundancies, and the military knew that these demands must be satisfied.  The technology surrounding the information-based RMA would provide the means for further unification, and the justification for continued budget expenditures.































 

7 There are many different definitions for the phrase.  The Soviets defined it as such: “When sufficient  quantitative changes occur, a qualitative jump occurs (Scott and Scott, 123).  Modern scholars bicker over the number and kinds of revolutions that have occurred.  I have chosen to assume that a revolution in military affairs is indeed occurring, and have chosen to discuss it in only enough depth so that its relevance to the Joint Vision documents may be understood.  





