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Problem Summary:


As more and more countries around the world begin to develop nuclear weapons, the United States is faced with a dilemma.  As more countries begin to possess these weapons, the threat of a nuclear attack against the United States greatly increases.  In addition to the threat directly posed by these countries, there is also the threat that the nuclear weapons could be sold or given to other hostile countries or terrorists.  North Korea is one country whose development of nuclear weapons represents a threat to the United States, especially due to its confrontational leader, Kim Jung Il.

Goal:


The goal of our model is to determine what the best action is for the United States to take in response to the threat of nuclear weapons in North Korea.
Current United States Policy:


The current United States policy is to only deal with North Korea through six-nation talks involving the United States, North Korea, China, Russia, Japan, and South Korea.  Some economic sanctions are in place.  The United States has not ruled out using incentives, but will not talk about incentives unless North Korea first agrees to abandon its nuclear program.
Alternatives:

1.  Attack Facilities:  This alternative involves a precise attack designed to take out North Korea’s nuclear facilities.

Advantages:  Using this alternative has the advantage of avoiding dealing with Kim Jung Il.  Since he has been unresponsive to talks to this point, there may be no way to achieve a satisfactory solution by dealing with him.  In addition, this would involve using less troops and resources than a full scale attack.

Disadvantages:  Any sort of attack could provoke a hostile response from North Korea and other countries.  In addition, the U.S. reputation could be damaged.  Also, if U.S. intelligence was about the locations of the weapons facilities was incorrect, the attack might not actually accomplish anything.

2.  Full Scale Attack:  This involves a full scale attack on North Korea.
Advantages:  A full scale attack could ensure that North Korea’s weapons facilities were destroyed.  Also, it could send a message to other countries that are possibly developing nuclear weapons such as Iran.

Disadvantages:  Given the large presence of U.S. troops in other countries, especially Iraq, it might be difficult to gather enough forces for a full scale assault.  A full scale attack could result in hostile reactions from other countries and damage to the U.S. reputation.  Also, this could affect the political stability of the region.

3.  Economic Sanctions:  This involves using economic sanctions to punish North Korea until they agree to U.S. demands.

Advantages:  This strategy has not had any negative results so far.  It is not as costly as some of the alternatives.
Disadvantages:  This strategy has already failed in eliminating the threat of North Korea’s nuclear weapons.

4.  Remove Sanctions, No Other Action:  This involves removing all sanctions and not pursuing any other course of action such as using incentives or attacking.

Advantages:  This could cause the U.S. to appear fairer in the eyes of some hostile countries.  There are minimal direct economic costs to this alternative.

Disadvantages:  This could cause the U.S. to appear weak in the eyes of some enemies.  It could also upset allies that continue to use sanctions.  In addition, if North Korea’s borders were more open to trade, this could make it easy for nuclear weapons to leave the country and get into the hands of terrorists or enemy countries.

5.  Negotiating Using Incentives:  This involves negotiating with North Korea through the use of incentives.
Advantages:  This could make the U.S. appear fairer to some other countries.  North Korea might be more responsive to this than less friendly approaches.
Disadvantages:  This could make the U.S. appear weak.  Providing incentives would only encourage other countries to act as North Korea had.  Incentives do have a direct economic cost.

6.  Combination:  This involves negotiating with North Korea by using both sanctions and incentives as bargaining tools.
Advantages:  This could make the U.S. appear fairer while not looking as weak as with some of the alternatives.  This would also provide North Korea with the most reasons to agree to U.S. demands.
Disadvantages:  Incentives have costs.  Incentives can encourage other countries to act like North Korea.

7.  Take Out Kim Jung Il:  This involves killing the leader of North Korea, Kim Jung Il.

Advantages:  Removing Kim Jung Il could result in a new leader who is more responsive to U.S. demands.  This would show other enemy countries that the U.S. is serious in dealing with dictators.
Disadvantages:  There is a strong possibility that this could lead to an attack from North Korea.  This could create further hostility from enemy countries and terrorists.  This could also damage the U.S. image in the eyes of ally countries.

Strategic Criteria:


Three strategic criteria were used in our model.  Two of these criteria also were broken down into subcriteria.
Economic:  This was not broken down into subcriteria.
Political:  There are two political subcriteria

World Reaction
Political Stability of Region

Social:  There are two social subcriteria

Effect on U.S. Citizens


Effect on Citizens of Other Nations

Ranking Benefits, Opportunities, Costs, and Risks using Strategic Critieria:

The strategic criteria and subcriteria were used to evaluate the relative importance of Benefits, Opportunities, Costs and Risks.  Figure 1 shows the ratings and priorities of benefits, costs, opportunities and risks.  Under each criteria, there were five possible ratings:

· Extremely Low

· Low

· Medium

· High

· Extremely High

Figure 1: BOCR Priorities
	
	Economic
	World Reaction
	Political Stability of Region
	Effect on US Citizens
	Effect on Citizens of Other Countries
	Priority

	Benefits
	Medium
	High
	High
	Low
	Medium
	0.195946

	Opportunities
	Medium
	Medium
	High
	Low
	Low
	0.151911

	Costs
	Extremely High
	High
	High
	Medium
	Low
	0.348419

	Risks
	High
	High
	Extremely High
	High
	Medium
	0.303724



It should be noted that the priorities for Costs and Risks were much higher than the priorities for Benefits and Opportunities.  This makes sense given that the goal of dealing with the North Korean nuclear weapons threat is more about avoiding bad consequences than it is about achieving positive results.

Benefits Subnet:

The Benefits subnet consisted of three criteria.  Each of these criteria also had subcriteria.  In order to determine which subcriteria were important enough to have their own subnets, we selected subcriteria such that their total relative priority in the benefits subnet was at least .75.  That is, they accounted for at least 75% of the importance of the benefits subnet.  These relative priorities were found by multiplying the priority of each criterion by the priority of each subcriterion within the corresponding subcriteria cluster.  For example, among the criteria, National Security had a priority of .636982, Economic had a priority of .104725, and Political had a priority of .258292.  In the National Security Subcriteria cluster, Eliminate Potential Nuclear Threat had a priority of .8, and Anti-Terrorism had a priority of .2.   Therefore, the relative priority of Eliminate Potential Nuclear Threat was .636982 * .8 = .5095856.  This method for determining which criteria and subcriteria required subnets was used for the Costs and Risks subnets as well.  Figure 2 shows all of the criteria and subcriteria along with their relative priorities.  The subcriteria that have subnets are highlighted.
Figure 2:  Benefits Criteria and Subcriteria
	Criteria
	Subcriteria
	Relative Priority

	
	
	

	Economic
	Defense Industry
	0.020945

	
	Stable Environment for Global Trading
	0.08378

	
	
	

	National Security
	Anti-Terrorism
	0.1273964

	
	Eliminate Potential Nuclear Threat
	0.5095856

	
	
	

	Political
	Improve U.S. Influence in Asia
	0.1033168

	
	Positioning For Future Negotiations
	0.0516584

	
	Stable Global Political Environment
	0.1033168


Opportunities Subnet:

Unlike the Benefits subnet, there were no subcriteria in the Opportunities subnet.  Therefore, determining which criteria needed subnets required only looking at the priorities of each criterion.  Figure 2 shows the Opportunities criteria and priorities with criteria that have subnets are highlighted.
Figure 3: Opportunities Criteria
	Criteria
	Relative Priority

	
	

	Improve U.S. Trading Relationships
	0.114308

	Improve U.S. Image
	0.280152

	Step Towards World Peace
	0.469932

	Enhance Political Alliances
	0.135608


Costs Subnet:

The relative priorities under the Costs subnet were determined in the same way as they were under the Benefits subnet.  Figure 4 shows the criteria, subcriteria, and priorities in the Costs subnet.  The subcriteria that have subnets are highlighted.
Figure 4:  Costs Criteria and Subcriteria

	Criteria
	Subcriteria
	Relative Priority

	
	
	

	National Security
	Diversion of Security Forces
	0.134184

	
	Loss of Life
	0.134184

	
	
	

	Economic
	Immediate Cost
	0.182456

	
	Ongoing Cost
	0.331544

	
	Opportunity Cost
	0.100409

	
	
	

	Political
	Foreign Relations
	0.087916

	
	Public Concern
	0.029305


Risks Subnet:

The relative priorities under the Risks subnet were determined in the same way as they were under the Benefits subnet.  Figure 5 shows the criteria, subcriteria, and priorities in the Risks subnet.  The subcriteria that have subnets are highlighted.

Figure 5: Risks Criteria and Subcriteria
	Criteria
	Subcriteria
	Relative Priority

	
	
	

	National Security
	Increased Terrorism
	0.091037

	
	Nuclear War
	0.455182

	
	
	

	Economic
	Destabilized Trading Environment
	0.027918

	
	Damage to Trade Relationships
	0.055835

	
	
	

	Political
	U.S. Reputation
	0.045908

	
	Damage to Existing Alliances
	0.091817

	
	
	

	Social
	Unrest Over War
	0.077434

	
	Anxiety Over Nuclear Threat
	0.154869


Results:

Under both the Benefits subnet and the Opportunities subnet, Combination was the alternative that ranked highest.  Under Costs and Risks, Full Scale Attack was the alternative that ranked highest.  Figures 6-9 show the results of each subnet.

Figure 6: Benefits Subnet Results
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Figure 7: Opportunities Subnet Results
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Figure 8: Costs Subnet Results
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Figure 9: Risks Subnet Results
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The overall results were calculated using two different formulas.  The first was the additive negative formula, and the second was the multiplicative formula.  Both gave the same results showing the alternatives ranked from best to worst as follows:

· Combination

· Negotiate Using Incentives

· Economic Sanctions

· Remove Sanctions, No Other Action

· Take Out Kim Jung Il

· Attack Facilities

· Full Scale Attack


Figure 10 shows the shows full results obtained using the additive negative formula.  Since the additive negative formula allows for negative results, Take Out Kim Jung Il, Attack Facilities, and Full Scale Attack all had negative results.  Figure 11 shows the results from the multiplicative formula.

Figure 10: Results Found Using Additive Negative Formula
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Figure 11: Results Found Using Multiplicative Formula
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Sensitivity Analysis:

Sensitivity analysis was performed to determine how sensitive the results were to changes in the priorities of Benefits, Opportunities, Costs, and Risks.  Looking at Benefits, no matter what value was priority Benefits had, the results still indicated the best result was Combination.  When sensitivity analysis was done on Opportunities, Combination was also found to be the best alternative regardless of the priority of Opportunities.  Looking at Costs, Combination was found to be the best alternative as long as Costs had a priority less than 76%.  Looking at Risks, Combination was the best alternative regardless of the priority of Risks.  Figures 12-15 show the sensitivity analysis graphs for Benefits, Opportunities, Costs, and Risks.
Figure 12: Sensitivity Analysis for Benefits
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Figure 13: Sensitivity Analysis for Opportunities
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Figure 14: Sensitivity Analysis for Costs

[image: image9.png]Sensitivity analysis for Super Decisions Main Win.
Fie Edt Hep
o

08

08

Expeiinents

1 Attack Faciities 5 0228 A
2Full Seale Attack.
3Econamic Sanctions

<

oy Costs [0





Figure 15: Sensitivity Analysis For Risks
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Conclusion:


The current United States policy toward North Korea has to this point not been successful in eliminating the nuclear threat in North Korea.  In order to resolve the problem, the United States may need to take a more active role in dealing with North Korea.  When weighing all of the factors, it appears that the best option for dealing with North Korea appears to be negotiating using both the threat of sanctions and the offering of incentives.
