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Events of the last 30 years that have shaped military developments.
Vietnam War and the US
In the 1960s, the two super powers, USA and USSR were locked in combat through their proxies in all the continents to defend and advance their respective political ideology. The success of Communism in Vietnam was viewed by the United States as the fall of the first domino with the rest of Southeast Asia going Red soon after. Hence the need to draw a line in the sand and throw in the entire might of the US military to prop-up the South Vietnamese Government. President Lyndon Johnson, escalated the war soon after he took office in 1963, after the assassination of President Kennedy. President Nixon who was elected in 1968 soon realized that the war in Vietnam could not be won and began peace negotiations. US troops were withdrawn in 1973. South Vietnam fell two years later in 1975. The US military was completely demoralised by their defeat in Vietnam. They had the most advanced weapons in the world. The world's first precision-guided munitions (PGMs) were used to bring down bridges to cut the Lines of Communication of North Vietnam. Helicopters became the work horse of the Army with a quantum jump of improvement in troop mobility. Airborne jammers and anti radiation missiles were fielded in the dedicated Wild Weasel Phantom jets to suppress the Russian made SA2 SAMs that North Vietnam had deployed to protect Hanoi and Haiphong. Agent Orange was used to defoliate jungles that gave cover to the Viet Congs. With the exception of nuclear weapons, nearly all the high-tech weapons in the arsenal of the US military were used in the Vietnam War. But, high-tech weapons were not enough, they had to deploy a large number of soldiers to secure the ground. To meet this need, they had to use the draft. Thousands of poorly trained and poorly motivated soldiers were sent to fight against an enemy that had been battle hardened since the 1950s against the French. To make things worse, college students were exempted from the draft creating resentment among the poorer educated youths. The war was also fought in US between the government and the public who opposed the war. Many lessons were drawn from the Vietnam War, of which I would like to mention only two. First, high-tech weapons cannot compensate for the lack of fighting spirit. Second, a war can be lost if the people back home do not support it. Hence, the vital need for winning the hearts and minds of the nation to support a war. The leadership of the US military began to re-construct their forces after the Vietnam War, scarred by the memories of what had gone terribly wrong there.

The Afghan War and the USSR
With the end of the Vietnam War and the election of Jimmy Carter as President in 1976, the US was pre-occupied with domestic issues of economic recession and inflation. There were few foreign policy initiatives with the most memorable being the signing of a peace treaty between Egypt and Israel in 1979 and the recognition of PRC in 1978. Carter sought to improve the relationship with USSR through various initiatives under detente. This encouraged Leonid Brezhnev to believe that the US had gone soft on Communism and took this window of opportunity to invade Afghanistan in 1979, to settle a potential threat to USSR's southern flank.

Though the USSR did not have to deal with the same degree of public resistance to the war in Afghanistan like the US during the Vietnam War, they faced the same problem of using poorly motivated and poorly trained conscripts. They too learnt the lesson that high-tech weapons were not sufficient to defeat battle-hardened and committed guerrillas.

With the end of the Afghan War, there can be no more doubt in the military that the fighting spirit is the main ingredient for victory. The lack of the fighting spirit cannot be compensated by the deployment of high-tech weapons.

Soviet Empire: The Beginning of the End
Meanwhile through the 1970s, the Soviet economic performance gradually worsened and widespread corruption and inefficiency were evident. A major change in leadership took place in 1982 with the death of Leonid Brezhnev, after an 18-year reign as the General Secretary of the Communist Party of the Soviet Union (CPSU). Yurii Andropov, who succeeded him, died two years later without doing anything memorable. The next General Secretary, Konstantin Chernoko, lasted one year before dying in March 1985. The lack of suitable successors created the way for Mikhail Gorbachev, who was then the youngest member of the Politburo, to take over the Communist Party. 

He began a policy of Glasnost (openness) which provided a greater degree of freedom for politics. It also allowed the development of nationalism in Russia and the other states of the Soviet Union. In June 1988, Gorbachev announced the introduction of a two-tier legislature, elected by open elections at the first Extraordinary Party Conference since 1941. In the election to the new USSR Congress of People's Deputies, in March 1989 many reformist politicians, including Boris Yeltsin, were elected. In May 1989, the Congress elected Gorbachev Executive President of USSR. The events in the Soviet Union are fascinating during this period of rapid changes after 18 years of Brezhnev's stifling rule.

Coming back to Afghanistan, Gorbachev concluded that the war could not be won and began negotiations for withdrawal soon after he assumed power. The Soviet troops began their withdrawal in 1988, after suffering a similar humiliation, as the American troops, by an enemy armed with low-tech weapons but filled with an indomitable spirit.

President Ronald Reagan: The Winning of the Cold War
President Reagan took a completely different tack from his predecessor, Jimmy Carter. Instead of detente he went into the offensive to confront the Soviet Union which he called the evil empire. He reasoned that as the Soviet Union could not be defeated with arms without the US also suffering unacceptable losses, he would defeat them economically instead. The deterioration of the Soviet economy was apparent. They could not match the US in spending more money to build up their ORBAT nor counter the US in their military interventions in Latin America, Africa and the Middle East.

The two major initiatives of President Reagan to which the Soviets had no answer were the 600-ship Navy and the Strategic Defense Initiative (SDI). The 600-ship Navy would give the US Navy the capability of conducting war right into the backyard of the Soviet Union, the Barents Sea.

The SDI would give CONUS (Continental United States) an umbrella against Soviet strategic ballistic missiles giving the US the advantage to strike without the fear of retaliation. This would put an end to the strategic balance achieved by the MAD (Mutually Assure Destruction) strategy which had been in place since 1950s.

As the Soviets could not afford to match the Americans in spending on their version of SDI they tried to use diplomacy to eliminate this destabilizing weapon system. It projected the image of the US as a warmonger, escalating the arms race and militarising space to the world to pressurise the US to negotiate the termination of SDI. Though Reagan announced that SDI was for peace and the US would be willing to share the research findings with the USSR, he refused to negotiate the termination of the project.

Soon after Gorbachev came into power, he met Reagan at Geneva in Nov 1985. Though they did not reach an agreement on major arms control issues, the meeting was a landmark to signal the return to a less confrontational relationship between the two countries.

Besides ramming up the build-up of military power with large spending, Reagan also demonstrated his fighting spirit in the use of military power. Examples were the military occupation of Grenada in November 1982, the shooting down of Libyan fighters in a naval exercise in the Gulf of Sirte in March 1986, and the clash with Iran in 1987 in the Gulf to protect of Kuwait's petroleum tankers.

Gorbachev finally completed negotiations for the withdrawal of Soviet troops from Afghanistan in April 1988 and the agreement for the phase withdrawal of Soviet troops was signed by the USSR, the USA, Afghanistan and Pakistan. All Soviet troops pulled out of Afghanistan in February 1989.

Negotiation on arms control suffered a setback in October 1986 when Gorbachev failed to persuade Reagan to scale-down the US commitment to SDI in a 2-day meeting at Reykjavik, Iceland. A positive outcome of this meeting was the agreement to eliminate an entire class of ballistic missiles, the medium-range nuclear missiles from Europe by 1992.

In September 1987, the Intermediate Nuclear Forces (INF) treaty was signed by Gorbachev and Reagan. This treaty eliminated all stocks of medium-range and short-range nuclear missiles. The two leaders also agreed to pursue negotiations to reduce long-range nuclear weaponry by up to 50 percent under a new Strategic Arms Reduction Treaty (START).

In 1988, Bush was elected President succeeding Reagan. The first meeting between Gorbachev and Bush was in Dec 1989 at Valletta, Malta. They finalised the agreements on the monitoring of chemical weapons and the procedures for the verification of limits on strategic forces and nuclear tests.

The withdrawal by USSR in late 1989 and early 1990 from Eastern Europe opened the way for the reunification of Germany on 3 October 1990. This led to a further improvement in the US-Soviet relationship and US economic aid for East Europe.

A Treaty on Conventional Armed Forces in Europe (CFE) which provided for bilateral limits to be imposed on the number of non-nuclear weapons which would be allowed between the Atlantic Ocean and the Ural Mountains was also signed.

At the end of 1990, the Cold War was finally laid to rest with the USA, USSR and 32 other countries signing a charter, declaring the end of the post-war era of confrontation and division in Europe.

With the end of the Cold War, both USA and USSR were less constrained by problems close to their backyards. The US marched into Panama on 23 December 1989 to capture General Manuel Noriega, its leader, for trial in US for drug trafficking. The condemnation of the US Security Council of the invasion of Panama was ignored by the US.

On the hand, the US expressed dismay and displeasure with USSR for Gorbachev's heavy-handed treatment of independence movements in Estonia, Latvia and Lithuania which were considered part of the USSR.

The Peace Dividend - Not for the Military
Two issues of top priority for the newly-appointed Bush government were containing the ballooning Federal budget deficit and the arms reduction negotiation with the Soviet Union. A reduction in arms would relieve pressure on the Federal budget. The bills for weapons ordered during the Reagan administration would have to be paid.

The 1980 defence budget based on FY94 dollars was around US$250 billion. Reagan's arms race had rammed this level up by US$20 billion per year to reach a peak of US$370 billion in 1985 and remained at an average of $350 billion till 1991. 

With the end of the Cold War, the defence budget was scaled down to below US$250 billion by 1994 and was to remain around that level in the foreseeable future. The impact on military spending was drastic. The estimated reduction in each category of spending between 1985 and 1994 was as follows:

	Budget Categories
	FY85
	Reduction
	Reduction
	FY94

	Military Personnel
	$88B
	-21.8%
	$18B
	$70B

	Operation & Maintenance
	$102B
	-13.6%
	$14B
	$88B

	Procurement
	$129B
	-64.1%
	$83B
	$46B

	RDT & E
	$45B
	-7.1%
	$3B
	$42B

	Other
	$14B
	-5.9B
	$8B
	$6B

	Total
	$378B
	
	$126B
	$252B


It can be seen that biggest cut would be for the procurement of new weapons system. This 64 percent cut would drastically affect not only the future force structure of the military but also the survival of many companies in the US defence industry.

Without the Soviet Union as an enemy, all the forces that had been developed to deal with the Soviet threat would now have a greatly diminished value. What good is an attack submarine if there are no SSBNs to hunt?

To achieve this level of budgetary reduction, a slimming exercise at a health club would not do. Muscles on the top of fat would have to be shedded. Reagan's goal of a 600-ship Navy was not achieved before it was scaled back to a more sustainable level. This had to be accompanied by a draw down on the number of officers and sailors recruited for the 600-ship Navy. This cutback on personnel would haunt the US Navy for 20 years.

Besides the US, other European countries also saw the requirement to invest in defence sharply reduced with the evaporation of the Soviet threat. A 30 percent cut in the defence budget became the order of the day. Similar to the US, the major budget cut would fall on capital procurement. With a reduction of some 50 percent of the budget for procurement , it became a challenge to the armament procurement agencies to stretch the dollar. Some efficiencies could be achieved with the adoption of commercial procurement practices. This was done. The US DoD tore up its books on managing acquisition and wrote new ones. The UK MOD had earlier employed Lord Peter Levene, the chairman of a company, United Scientific Instruments, to be the Chief Procurement Executive. The French Armament authority, DGA is presently headed by Mr Hemmer, former President of Peugeot.

The best commercial procurement practice could perhaps save 20 percent of the procurement budget. Further efficiencies must come from the creation of innovative ways of war fighting and to buy new systems to enable these new ways of war fighting.

The US Joint Chiefs of Staff with Admiral Owen as its spokesman pushed for the development of a system of systems for war fighting and to achieve Information Dominance for the US Armed Forces in its new role as the only super power and policeman of the world.

The reduction in defence budget in the West has created a window of opportunity for the countries that buy weapons from them. Advanced technological weapons that were hitherto not releaseable were being offered for sale in order to sustain the defence industrial base. For countries which can benefit from the release of advanced defence technologies, there is an opportunity to acquire them and make their weapons superior to those on the market. 

Lean Production: The Machine That Changed the World
RCP: Military Value Vs Book Value
As we all know the Relative Combat Power (RCP) of two forces cannot be measured by just counting physical assets. The value of a business is many times the value of its physical assets as indicated by its book value. The military value of a fighting unit, a tank battalion, a fighter squadron, a missile corvette squadron is many times the cost of the hardware it operates. The leverage is in the intangibles, i.e. the quality of its people, doctrine and relationships and confidence and trust between units. The intangible value of fighting units should increase with each level aggregation. For example, the military value of a brigade must be significantly more than the sum of the value of its constituent battalions. The synergy that can be achieved with the battalions fighting together is however offset by the time and staff resources needed by the Brigade Commander to plan and co-ordinate all the activities of the entire brigade.

Information technology has been used to support the staff- work of the brigade staff and has led to an improvement in the agility of a brigade. A computerised C2 System with an electronic map that shows own forces and enemy forces in realtime, a planning system that can test plans and an order dissemination and reporting system has been proven to be a very cost effective way to improve military value. A computerised C2 system was a real force multiplier for the military that first operationalised it. But the military value goes down when both contending forces are similarly equipped. The leverage would then depend on the staff who can use their system in a more innovative way.

Advances in information technology has however not changed the business of war fighting in the same degree as in other businesses like, banking, retailing, manufacturing and air travel.

There is much that we can learn from the world of business and apply to the business of war making besides just the exploitation of information technology to do business differently.

Learning from the Business World
There are countless examples in the business world in which a small company which came from no where, beating the giants of its industry in a relatively short time. Some modern examples are Toyota, Wal-Mart and Microsoft. Toyota makes cars, a prime product of the industrial age, which has changed the way we live. Wal-Mart is a retailer, using information age technology to sell products more effectively than its competitors. Microsoft makes software, a knowledge product of the information age which has become as ubiquitous as electricity and provided mankind with the power to do things more efficiently. Toyota is an example of how to succeed by daring to do things differently. The company pioneered the new production process commonly known as the Lean Production which found its way into aircraft companies like Lockheed Martin in the early 1990s.

Toyota's background
Toyota was founded in 1937 by Kiichiro Toyoda. Soon after its incorporation, the company was forced to build trucks for the war effort by the Japanese military government. After the end of World War II, the company struggled to build cars by the craft method i.e. handmade. At the end of 1949, the company had to retrench a quarter of its workforce because of recession and they could not sell their cars. The workers went on strike and returned to work only after Kiichiro Toyoda resigned. By 1950, 13 years after the company was formed, it had produced only 2,685 cars. At that time Ford was pushing out 7,000 cars a day from its Rouge Plant at Detroit, the most modern and efficient car-producing plant in the world.

In the spring of 1950, Eiji Toyoda, a nephew of Kiichiro spent three months at the Ford's Rouge Plant. He reported to HQ that he "thought there were some possibilities to improve the production system".

Mass production as perfected by Ford was obviously not a model for Toyota. To survive as a car producer, they had many problems to overcome. The main problems were: 

· Tiny domestic market which required a wide range of vehicles. 

· New labour law introduced by General McArthur restricted the sacking of workers. 

· Lack of funds. 

· Foreign competitors.

The Japanese government responded to foreign competitors by prohibiting direct foreign investment in the Japanese motor industry. Car imports were kept out with a high tariff barrier. The domestic car manufacturers resisted the government's move to merge them to make them more competitive against the "Big Three" car makers in US.

Toyota had the impossible task of trying to compete with the most efficient mass producers of cars in Detroit. Even if they had the capital to buy a modern car producing plant from US, they would not be able to compete with Detroit as they did not have the same economy of scale nor the same know-how in running plants.

Fortunately for Toyota, they did not have money to throw at the problem. To compete they have to find a different way to make cars and to beat the Americans. A tight budget is not necessarily a bad thing as it forces one to exercise one's mind to come up with innovations. Taiichi Ohno, the creative chief engineer of Toyota, was forced to innovate. 

Ohno's Innovation in Car Making
Car bodies are made by welding some 300 metal parts stamped from sheet steel. Manufacturing begins with the "blanking" press to produce a stack of flat blanks from a roll of sheet steel. The blanks are then inserted into massive stamping presses which press them into 3-dimensional parts. The massive and expensive presses then in production were designed to meet the mass production needs of the "Big Three" car manufacturers in Detroit for maximum production rate. These presses could punch out a million parts a year operating at 12 strokes a minutes, 3 shifts a day. 

But Toyota made only a few thousand cars a year. These presses could be retooled to make different parts but the changing of the massive dies would require specialist technicians more than one day to make the change. A couple of such presses would be sufficient to make all the parts for Toyota's cars. The only snag: after each production run of a few hours the presses would lie idle for 24 hours for retooling. What would the workers do during retooling? How to compete with Detroit with such low productivity? 

Toyota's chief engineer Taiichi Ohno solved this problem with the design of new tools on rollers. He made tool changing so simple that it would need only 3 minutes. Now it would make economic sense to change tools after every few hours. The process of tool changing was so easy that the production workers could do it as part of their work.

Ohno discovered that making small batches of stampings cost less per part than large production lots. This was against conventional wisdom of economies of scale. He found that he could achieve a lower unit cost because he was carrying a smaller inventory cost and there was less wastage. An error of stamping would be detected as soon as the part was used and so large quantities of defective parts to be reworked or thrown away in mass production plants could not happen in Toyota.

This also led to the Just in Time Inventory system in which suppliers delivered components directly to the production line just in time for their assembly into the vehicles. In 1985 Toyota carried about two hours' worth of parts inventory in their factories.

The workers in Ohno's factory would have to be multi-skilled and highly motivated. If workers did not prevent problems from happening, the whole factory would come to a halt.

The lifetime employment of workers required by the new labour law imposed by the Americans made the hiring of each worker a deliberate act as they would become a member of the Toyota family for life. Investment in the continual training of workers would made sense as they would become an appreciating asset by learning and improving their contribution to the company over their lives. 

In exchange for this iron rice bowl i.e. job security, the employees of Toyota had to agree to be flexible in work assignments and to be active in promoting the interests of the company by initiating improvements rather than merely doing what they were told to do. In mass production factories in the Detroit, the workers were not required to think. They were told to "leave their brains at the door" when they reported for work. In Toyota they were required to use their brains in their work.

It took Toyota more than 10 years to prefect Lean Production. Other Japanese car makers followed their success. In 1955, Japan made less than 1 percent of the cars in the world. 30 years later in 1985, Japan captured 28 percent of the world motor vehicle market.

The superiority of Lean Production can be seen in the following comparison table of productivity of General Motors and Toyota:

	
	GM
	Toyota

	Gross Assembly Hours
	40.7
	18.0

	Net Assembly hours
	31.0
	16.0

	Assembly Defects/100 cars
	130
	45

	Inventories Parts
	2 weeks
	2 hours


Toyota took half as much time as GM to make a car with 35 percent less defects. The amount of inventory of parts carried by Toyota was less than 6 percent GM's.

Lesson on Lean Production
The lesson to draw from Toyota is not how to make cars more efficiently but daring to break away from conventional solutions to meet our operational requirements. The availability of technology is usually not a problem. We can buy technology or employ technologists to develop the technology needed. It is not the technology of weapon systems but the technology of motivating, organising forces and the boldness to do things differently from conventional practices that will create higher military value.

Our challenge is to dare to dream. We must dare to dream about doing things differently and be able to make the dream a reality. The following Dare to Dream cycle shows how dreams can be transformed into operating capabilities:

The Dare to Dream cycle is a learning cycle of thinking, doing and observing. One gets bolder with each cycle as each success will inspire greater successes. 

TECHNOLOGICAL SOLUTION FOR BUDGET-TIGHT ARMED FORCES
Tight Budget is Not Necessarily Bad
A shortage of budget to build the forces needed for operational capabilities will challenge us to think of unconventional solutions. The challenge is not to create more operational capability with more money. Anybody can do that. Only an intelligent and daring armed force can create more operational capability with a small budget. Information technology has enabled businesses to achieve quantum jumps in their performance by giving them the means to create new ways to compete. The same could also be achieved in the business of war fighting.

Positive Example of Information War
The Israeli Airforce (IAF) in 1982 demonstrated how a high-tech war in the Information Age should be fought. Electronic jamming and deception denied the Syrian Airforce of a current Air Situation Picture whereas the IAF had a realtime Air Situation Picture. In every dog fight, the IAF had information dominance with the final score of 80 kills to one loss. The Syrian pilots were also psychologically defeated by their fear of the F-15s which had just been delivered and constituted only a small fraction of the IAF. It was the welding of information warfare systems with tactics that made such an astounding success possible.

Negative Example of Information War
The US Air Force in Desert Storm used an average of 11 tons of PGMs or 44 tons of bombs to destroy each target. In the first five days of the war when low-level tactics were employed to avoid medium-level SAMs, some 31 USAF and allied fighters were shot down. This worked out to be 6.2 losses per 1,000 strikes. The ban on flying below 12,000 feet to avoid shoulder launched SAMs and AAAs reduced aircraft attrition but it also reduced the effectiveness of PGMs as most of them did not have a clear line of sight to their targets.

The Americans had high resolution images from space. But these images belonged to the CIA and were not released to the ground commanders until it was too late. There was insufficient Battle Damage Assessment which resulted in multiple attacks on the same target. The air campaign became a war of massive use of force instead a war of precision. The aircraft most feared by the Iraqis was not the high-tech stealth fighter F-117 but the aged B-52s with a belly load of 100 dumb bombs. The CNN reports on TV of one bomb destroying one target was only propaganda to convince the Americans back home that they would win the war with high-tech weapons without spilling precious blood. 

The lesson to be learnt from the Gulf War is the need to integrate resources and information across organisations as the cost of not using information would be very high as demonstrated by the USAF's score of 11 tons of PGMs or 44 tons of dumb bombs to destroy a target. No other country would have the luxury of time, quality and quantity of forces employed by the US in Desert Storm. Therefore try not to imitate what the Americans did in Desert Storm.
Information Vs Inventory
In the business world information has driven out inventory. Just-In-Time delivery of goods and services has achieved dramatic improvements in service level and reduction in costs. Toyota carries just two hours of parts in the factory. For the military, the greatest leverage of a balanced combination of information systems and guided weapons would be in the elimination of reserves. Maintaining reserves to cover lack of intelligence, uncertainties and the fog of war is the standard practice in the military. Following the doctrine of keeping one-third of the forces in reserve will result in having contact with 29 percent of the forces. If there is information dominance and a central reserve of highly mobile forces there is an excellent chance of increasing the forces in contact to more than 50 percent. Think how many more things you can do if you dare to go flat out with no reserves but trusting in the higher echelon to provide reinforcements when required with having to ask.

The investments necessary for victory in the information arena to achieve information dominance will enable successful manoeuvre warfare and destruction missions, with much smaller expenditure of weapons and losses than what was experienced by the Americans in Operation Desert Storm.

TECHNOLOGICAL SOLUTIONS FOR MANPOWER-TIGHT ARMED FORCES 
· Lean Production 
In mass production factories, workers are not required to use their brains. They are supposed to leave their brains at the door when they report for work. In Lean Production, every worker is expected to contribute ideas on how to improve the operation of their plant. Lean Production has displaced mass production in many factories around the world. With better educated soldiers there is greater scope for their development. We can expect significant savings in manpower substituting quantity with quality. 

· Automation 
A second technological solution is the greater use of automation. The US Navy has set a target of 95 sailors to crew the DD21 destroyer under development, a reduction of 305 from the current manning of 400 for a destroyer. 

· Manpower Savings 
But even if we introduce no new technology we can still achieve a significant reduction in manpower if we do not waste time. Another way to look at this issue is how to maximise the utilisation of our forces. If time is managed as tightly as money we would be able to detect all the waste that is going into waiting or doing things that add little to military value.

Tradition is the Greatest Obstacle to Change
Ohno of Toyota designed the tools for his presses to be changed in three minutes as compared to the 24 hours in other car producing factories. As the US Navy Smart Ship project team has found, the greatest obstacle to the reduction of manpower for ships was tradition. To reduce manning by doing things differently will require officers with daring. It is comforting to follow the footsteps of others. It is less risky. To build up a sustainable competitive advantage over your potential enemies, one has to learn continuously and dare to be a pioneer. One must dare to dream and have the perseverance and fortitude to fight for one's ideas and make one's dreams come true.
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