
        
            
                
            
        

    
Exploring Predictability in Armed Conflict David E. McCullin 

Abstract: This article proposes a direct relationship between complexity and predictability in a two-agent noncooperative zero-sum game (2XZSG). The author explores this proposition by modeling armed conflict as a 2XZSG and using case studies in armed conflict as the dataset for the systematic literature review. This article uses a multiple case study approach, systematically reviewing 13 case studies in armed conflict that yielded 156 references identifying four themes—environmental, human resource, operational, and supply chain constraints—that demonstrate a direct relationship between complexity and predictability. The data focuses on decisions made in particular battles and campaigns as well as the constraints that impacted decision making. By identifying those decisions and constraints, four themes emerged. These four themes are an innovation as a potential addendum to the war gaming methodology in the military decision making process (MDMP). 
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Introduction

Concepts Defined
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 Journal of Advanced Military Studies of related sources to identify gaps in the literature and create new knowledge. 

This study mirrors specific procedures and formatting of the SLR to ensure rigor and transparency to produce valid, reliable, and repeatable results. 

This study defines  deliberate planning in terms of simple constructs that describe planning as occurring when organizations take actions to influence future operations. According to David M. Reid, a wide body of consensus exists in the literature portraying planning processes by which organizations identify future opportunities. Other researchers agree that deliberate planning at the strategic level is widely applied. Reid states that identified complications causing a disconnect between strategic and operational planning typically occurs between the strategic and operational levels. These are the constructs employed in this article. 2

For the purposes of this discussion, a  two-agent noncooperative zero-sum game (2XZSG) refers to a competitive situation where two independently acting agents seek to maximize their payoffs and minimize their losses relative to the other agent in the game. This means that any gain by one agent is forfeited by the other agent. This study employs the concept of a  two-agent turn-based stochastic game (2TBSG) as explained by Thomas Dueholm Hansen and Ramsus Ibsen-Jensen, in which the characteristics of the game are turn-based rounds of actions; reactions; and counteractions, also called strategies.3

Each round of a 2XZSG produces a final state resulting from a finite set of actions. In any given round, each player attempts to minimize costs and maximize payoffs. These characteristics define armed conflict as a 2XZSG. In this context, combatants are players who initiate combat operations (i.e., rounds of the game where actions produce an end state) that result in victory (i.e., maximizing payoff with minimum cost) or defeat (i.e., maximizing cost with minimum payoff). In this context, armed conflict is framed as a stochastic game in recognition of the fact that the finite set of actions in each round are associated with probability. But determining the probability of an action in this context is an intuitive process based on supporting evidence rather than a pure mathe-matical solution. 

In this study,  complex adaptive systems are employed as defined by six sem-inal authors in complex systems theory.4 According to Benoit Morel, Rangaraj Ramanujam, Cesare M. Scartozzi, Andreas Ortmann, Leonidas Spiliopoulos, and Le Zhang, complex adaptive systems have three main characteristics: a large number of interacting elements such as people, places, and situations; feedback mechanisms that adapt the system by competition or gaming; and emergent properties that are empirically verifiable.5  Complex systems theory refers to a research perspective used to describe the different facets of complex systems based on the characteristics of the system studied, the analytical tools used, and the 148
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dominant paradigms that characterize the system. 6 In this case, the system studied is armed conflict as a 2XZSG occurring in the complex adaptive system of international relations; the analytical tool is constraints analyses that identify predictable strategies; and the paradigm is armed conflict as an extension of politics to manage conflict. Because the complexities of this paradigm create constraints that limit strategy selection in armed conflict, a measure of predictability is added to armed conflict. 

 Bounded rationality refers to the idea that the limits of the human mind are challenged by the complex nature of obtaining, screening, and processing information and the process of interpreting that information for decision making. According to Herbert A. Simon, decision makers are capable of rational decision making until overwhelmed by the complexities within a system that limits human capabilities. At this point, rationality gives way to the decision maker’s cognitive capability limitations, which is typically information the decision maker preconceives or rationalizes and is not based on evidence.7 This defi-

nition also relies on the concept of  confirmation bias, in which decision makers favor information consistent with their beliefs while downplaying information that is inconsistent with their beliefs. 8

The  theory of constraints is defined as having origins in manufacturing but impacts many other applications that are involved in continuing improvement processes. Constraints are also framed in terms of duration and sequencing within a system. Eliyahu M. Goldratt explains that the theory of constraints is the basis for defining change as continuously improving performance. He also argues that constraints limit system performance. 9 Mahesh Gupta and Joseph Kline identify and manage constraints with a five-step process: 1) find the system limits; 2) decide how to make full use of the system limits; 3) offer full support to those decisions; 4) break the system limits; and 5) continue to identify new constraints.10 These are the constructs employed in this article. 

The approach for this study was to rely on the author’s experience as a former planning practitioner and incorporate the author’s new path as a scholar to conduct an inductive study on advanced strategic and operational planning to innovate the war gaming process in the MDMP and to provide the basis for further research in deliberate military planning. 

The author’s experience as an operational planner led to the proposition that complexity limits choice, and that limited choice in a game increases predictability. In strategic planning, the focus on constraints provides an alternative perspective, allowing commanders to inform decision from a new perspective. 

To explore that hypothesis, this article uses an SLR to examine the relationship between complexity and predictability in zero-sum games using a multiple case study approach. The model for this exploration is based on armed conflict McCullin
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 Source: Courtesy of the author, adapted by MCUP. 

framed as both a complex adaptive system and a two-agent zero-sum game. This model will be explained in detail in the conceptual framework section and is depicted in figure 1. 

Problem Statement

This study addresses a chasm between strategic and operational planning. The strategic and operational planning process often becomes static following the completion of a strategic plan for lack of a process to execute the goals and objectives of that plan, which creates a chasm between the two planning levels. 

In military planning, operational arts practitioners bridge the chasm between strategic and operational planning using a deliberate process that analyzes the actions; reactions; and counteractions, or wargaming strategy selection processes, of the agents in the game. 

Organizations lacking a wargaming strategy selection processes fall into the chasm between strategic and operational planning and are forced to react to the obstacles impeding the completion of their goals and objectives rather than anticipate how to manage them (figure 2). Such a disconnect demonstrates the need for an implementable wargaming strategy selection processes. This study examines examples of armed conflict to offer planners an evidence-based approach to bridging these two types of planning. It also offers military operational arts practitioners an enhancement or alternative to deliberate planning processes specific to wargaming. 

Excluding the introduction and background, this study contains four major sections. The first discusses the rigor and transparency associated with identifying the literature used in this appraisal. The second illustrates the quality of the literature using a weight of evidence framework. The third focuses on the coding and synthesis of the data from the identified sources. Finally, the fourth offers implications and recommendations. 
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Figure 2. Planning chasm model
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 Source: Courtesy of the author, adapted by MCUP. 

Background

Theoretical Framework Constructs 

The theoretical lens for this study draws from the constructs of four established theories: game theory, complex systems theory, bounded rationality, and the theory of constraints (figure 3). Game theory frames armed conflict as a 2XZSG, the basics of which involve decision-making agents with opposing objectives, according to John von Neumann and Oskar Morgenstern. 11 Another component of a 2XZSG is equilibrium, which, according to Mihai Alexandru Suciu, Gaskó Noémi, and Lung Rodica Ioana, occurs when game agents’ payoffs are impacted by the decisions of the other game agents.12 A third component is cost. Hansen and Ibsen-Jensen explain that each agent’s objective in a 2XZSG is to select strategies that maximize gains and minimize costs because each agent’s gain is an opposing agent’s loss.13

In this context, complexity theory frames armed conflict as a complex adaptive system with self-organization. Change is an integral part of complex adaptive systems because it keeps the system functioning through feedback loops, which act as adaptations to bring the system into a new steady state with new forms of organization. 14 In armed conflict, it is often the case that an engagement takes an unanticipated turn that is subsequently addressed by innovation, which then becomes the new doctrine, as is the case in complex adaptive systems. The theory of constraints frames the concept of predictability in complex systems. 

McCullin
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Figure 3. Theoretical framework model THEORETICAL FRAMEWORK
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 Source: Courtesy of the author, adapted by MCUP. 

Shelja Jose Kuruvilla explains that the theory of constraints was originally a manufacturer’s application, developed by Eliyahu M. Goldratt, that has evolved to employ concepts, principles, solutions, tools, and approaches designed for ongoing improvement using feedback loops similar to what occurs in complex adaptive systems.15 In this study, constraints are defined as instruments that identify predictable strategies in armed conflict. This study also discusses constraints as mechanisms that initiate innovation in armed conflict. 

Conceptual Framework

Developing, staffing, mobilizing, adapting, and controlling the many interacting subsystems required to afford a nation or state the ability to engage in armed conflict makes armed conflict a complex adaptive system. As with any complex adaptive system, armed conflict incurs self-organizing subsystems that manifest as battlefield innovations. Additionally, the actions, reactions, and counteractions that occur in armed conflict classify it as a 2XZSG, where opposing agents attempt to enhance their payoffs at the expense of their opponents’ payoffs through strategy selection (figure 4). The who, what, when, where, and how 152

Exploring Predictability in Terms of Armed Conflict















 Vol. 11, No. 1

Figure 4. Conceptual framework
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 Source: Courtesy of the author, adapted by MCUP. 

represent decisions; the traffic signal signifies constraints and innovation; and the human thinking icon represents predictability emerging from constraints. 

This framing provided three advantages that facilitated data collection and analysis in this study. First, armed conflict is extensively covered in books, peri-odicals, and film documentaries, which provided a vast repository of case studies. Second, the use of case studies in armed conflict enabled the identification of decisions or gaming associated with executing campaigns and battles. Third, those case studies facilitated the analysis of constraints that influenced the decisions made. The SLR of sources on armed conflict, the identification and analysis of decisions and constraints, and the discovery of emerging themes provide evidence that defines the relationship between complexity and predictability in a 2XZSG. 

Research Question

This research question is developed using the Population, Intervention, Comparison, Outcome, and Context (PICOC) guide from the Center for Evidence-Based Management’s  Guideline for Rapid Evidence Assessments in Management and Organizations:16

  • Population: strategic planners engaging in zero-sum games, seeking payoffs that advance their agency relative to a compet-ing agency. 

  • Intervention: an alternative methodology for considering strategy selection in zero-sum games. 

  • Comparison: the current process for strategy selection in de-McCullin
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 Journal of Advanced Military Studies liberate planning where the two-agent zero-sum games employed do not consider constraints that limit strategy selection. 

Comparatively, the existence of predictors in strategy selection afforded by complexity offer alternative considerations. 

  • Outcome: a tool for decision support in deliberate planning. 

  • Context: strategic planners and corporations planning counteractions resulting from an initial action and an agent’s reaction. 

Research Question: By viewing armed conflict as a complex adaptive system and a two-agent zero-sum game, what will a systematic review of case studies in armed conflict reveal about a relationship between complexity and predictability? 

The criteria for inclusion is as follows:



•  Studies relating to armed conflict. 



•  All case studies related to battle or campaign analysis. 



•  A systematic review of case studies. 



•  Open-ended dates of publication to present for meta-analyses and for primary studies. 



•  Analysis of the effects of decision making on organizational outcomes. 



•  Analysis of how decisions were impacted by constraints and what patterns, if any, were identified. 

The criteria for exclusion is as follows:



•  Studies in languages other than English



•  Studies without a nexus to battle or campaign analysis. 



•  Studies or data not relevant to the PICOC. 

The impetus for this study was preparing a manuscript as a precursor to the author’s dissertation, which will also explore the relationship between complexity and predictability in 2XZSGs. The literary repository informing the dissertation has been under development for more than a year and is therefore the same repository used for this study. The dissertation repository includes more than 100 sources that were collected using specific search terms (table 1). 

The overall data collection strategy was to implement a pull approach with a building block method. According to Eric Barends, Wendy Carroll, Blake Jelley, and Denise Rousseau, a  pull approach refers to a five-part process that starts with a research question followed by a literature search, a critical appraisal of research, an approach to applying evidence, and the application of that 154
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Table 1.  Search strategy

Specific search terms

Sources

Connectors

Case studies in world wars

13,517

Case studies World War I; World War II

600

Case studies in war

41,887

Case studies in war AND 

1,639

And: the battle of

 Source: Courtesy of the author. 

evidence.17 The  building block method occurs as each search string informs and refines the following string, narrowing the range of sources until the final selec-tions are made. The strategy used in this study was to bolster the author’s existing dissertation repository with specific search strings and to narrow the field of literature with inclusion and exclusion criteria and random selection, ultimately choosing between 15 and 20 case studies. Supporting data for theoretical and conceptual frameworks were also needed, and additional search strings were designed to ensure that the data was available. 

Machine learning facilitated the final selection of literature to review. The machine learning algorithms programmed into the search engine sorted the selection pool in terms of relevance in descending order, making the top of the list the best place to select relevant sources. The inclusion and exclusion criteria were then applied to the first 50 case studies in the search results list to select the final 20 sources (table 2). 

Data Extraction

The data extracted from the case studies informed the research question and supported its theoretical and conceptual frameworks. Data was collected by reading the scholarly articles and extracting relevant references. Each case study covered a separate battle or campaign, which also represented a separate complex adaptive system and 2XZSG. Each case was reviewed to identify two factors: 1) a decision relating to executing a battle or campaign, and 2) the constraints that influenced that decision. 

Critical Appraisal and Data Synthesis

This section explains the scoring of each case study by a  weight of evidence framework, which was used to conduct the SLR for quality. 18 The case studies were evaluated by criteria designated as weight of evidence “A,” “B,” “C,” and 

“D.” “A” is defined as generally appropriate research methods; “B” as methods appropriate to the specific research question; “C” as evidence appropriate to the research question; and “D” as an overall assessment. A numerical scale was ap-McCullin
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 Journal of Advanced Military Studies Table 2.  Final data set of case studies Author 

Title and year of publication

Abbey, Josh

“Two Blockades and a Battle: The Significance of the Battle of Jutland” (2018)

Alexander, Martin S. 

“After Dunkirk: The French Army’s Performance against ‘Case Red,’ 25 May to 25 June 1940” (2007) Anderson, Ross

“The Battle of Tanga, 2–5 November 1914” (2001) Armstrong, Michael J., and 

“Refighting Pickett’s Charge: Mathematical Model-Steven E. Sodergren

ing of the Civil War Battlefield” (2015)

Bechthold, Michael 

“ ‘One of the Greatest Moments in My Life’: Les-sons Learned on the Canadian Battle of Normandy Foundation Battlefield Tours” (2005)

Bishop, Benjamin W. 

 Jimmy Doolittle: The Commander behind the Legend (2015)

Gann, Timothy D. 

 Fifth Air Force Light and Medium Bomber Operations during 1942 and 1943: Building Doctrine and Forces that Triumphed in the Battle of the Bismark Sea and the Wewak Raid (1993)

Grattan, Robert F. 

“Strategy in the Battle of Britain and Strategic Management Theory” (2005)

Haulman, Daniel L. 

“Before the D-Day Dawn: The Performance of the Troop Carriers at Normandy” (2014)

Hone, Trent 

“ ‘Give Them Hell’: The U.S. Navy’s Night Combat Doctrine and the Campaign for Guadalcanal” 

(2006)

Murray, Jennifer M. 

“The Rebellion’s Reality Check” (2019)

Neiberg, Michael S. 

“The Evolution of Strategic Thinking in World War I: A Case Study of the Second Battle of the Marne” 

(2011)

Philpott, William 

“The Anglo-French Victory on the Somme” (2006) Salmi, Derek M. 

 Slim Chance: The Pivotal Role of Air Mobility in the Burma Campaign (2014)

Sellick, Gary

“ ‘They Were Marched Almost Day and Night’: The Effects of Sleep Deprivation on the Southern Campaign of the American Revolution” (2016) Sica, Emanuele

“June 1940: The Italian Army and the Battle of the Alps” (2012)

Stockings, Craig

“The Anzac Legend and the Battle of Bardia” 

(2010)

Taylor, John

“Hitler and Moscow, 1941” (2016)

Vassie, John, and Byung Ho   “Simulation of Normandy Invasion on 6th of June, Choi

1944” (2018)

Winton, Harold R. 

“Airpower in the Battle of the Bulge: A Case for Effects-Based Operations?” (2011)

 Source: Courtesy of the author. 
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Table 3. Critical appraisal (weight of evidence) Author 

A

B

C

D

Abbey, Josh

2

2

2

2

Alexander, Martin S. 

2

2

2

2

Anderson, Ross

2

2

2

2

Armstrong, Michael J., 

2

2

2

2

and Steven E. Sodergren

Bechthold, Michael

3

2

3

3

Bishop, Benjamin W. 

2

3

3

3

Gann, Timothy D. 

1

2

3

2

Grattan, Robert F. 

2

2

2

2

Haulman, Daniel L. 

2

2

1

2

Hone, Trent

3

3

2

3

Murray, Jennifer M. 

1

1

1

1

Neiberg, Michael S. 

3

3

3

3

Philpott, William 

2

2

2

2

Salmi, Derek M. 

3

2

3

3

Sellick, Gary

3

3

2

3

Sica, Emanuele

3

2

2

3

Stockings, Craig

3

2

2

3

Taylor, John

2

2

2

2

Vassie, John, and Byung Ho Choi

1

1

2

2

Winton, Harold R. 

3

2

3

3

 Source: Courtesy of the author. 

plied to assess each weight of evidence category for all sources. The scale ranges from 1 to 3, where 3 represents the highest quality and 1 represents the lowest (table 3). 

Synthesis

The coding and synthesis employed in this SLR resulted in a total of 295 references being extracted from the 20 case studies, which were then translated into four themes representing identified constraints. Altogether, 149 references to environmental constraints came from 14 case studies; 42 references to human resource constraints came from 17 case studies; 58 references to operational constraints came from 17 case studies; and 46 references to supply chain constraints came from 17 case studies. 

Environmental, human resource, and supply chain constraints uniquely interrelate with one another, identifying predictable strategies and influencing McCullin
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Figure 5. Operational constraint continuum                           CONTINUUM

 Decision                   Constraint                    Strategy                    Innovation ENV
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 Source: Courtesy of the author, adapted by MCUP. 

operational constraints. Operational constraints emerge from game decisions and circumvent environmental, human resource, and supply chain constraints with some operational innovation. This means that operational constraints emerge during a battle or campaign—an example being when new equipment faces outdated tactics, such as the employment of machine guns against a horse cavalry charge. This can be illustrated as a continuum (figure 5). 

Operational constraints often result in some game-changing innovation that challenges current doctrine. Supply chain constraints emerge from logistical issues that range from concept through production to deployment. These issues are usually known, recognized, and incorporated into doctrine, and they also influence operational constraints that inspire innovation. Human resource constraints are those involved with fielding soldiers with the required skill sets that are task-organized for their assigned mission. This stretches from recruit-ment to deployment at the location where they engage in combat operations. 

The first case study, describing Allied paratroopers in the invasion of Normandy during World War II, demonstrates how predictability emerges from constraints. Each theme is a compilation of constraints, which lends predictability to the war gaming strategy selection process. There is no particular order of importance or hierarchy among these themes, but as the examples that follow will prove, an interdependence among them is observed where the constraints of one theme impacts others. For example, the English Channel represents an environmental constraint in that crossing it merits considering factors such as distance, weather, and tides. It also involves supply chain constraints such as developing vehicles capable of navigating the distance, weather, and tides and 158
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human resource constraints of moving people with the necessary task-organized skill sets and capabilities to a location where they can be effective. 

Case Study Illustrations 

This section uses three case studies from World War II to provide a general example of how the 20 sources selected for this study were used to analyze decisions, identify constraints, and illustrate the emergence of predictability and innovation. The three case studies that will be subsequently described involve Allied paratroopers in the invasion of Normandy, the Siege of Bastogne during the Battle of the Bulge, and air mobility in the Burma campaign. These case studies illustrate the impact of environmental, human resource, operational, and supply chain constraints on limiting strategy selection in a 2XZSG. 

Allied Paratroopers in the Invasion of Normandy As told by Daniel L. Haulman in “Before the D-Day Dawn: The Performance of the Troop Carriers at Normandy,” on 6 June 1944, 820 aircraft dropped more than 13,000 Allied paratroopers on the Cotentin Peninsula in northern France ahead of the main landing on the beaches of Normandy.19 The para-

troopers’ mission was to seize Sainte-Mère-Église, a hub of communication that included a causeway, which led to another D-Day objective—Omaha Beach. 

The drop, however, was not executed as planned. Approximately 80 percent of the paratroopers landed within 8 kilometers of their intended drop zones, which left them in makeshift command and control scenarios that endured for three days, after which time the Allied airborne divisions were able to reconsti-tute under their designated chains of command. 

This description of airborne operations during the Normandy invasion illustrates how constraints influenced decisions and the predictability that emerged. The most obvious constraint was environmental—how to attack across the English Channel—which influenced both the Allied invaders and German defenders alike. The use of a large airborne force as a precursor to the main landing effort was an operational innovation designed to mitigate the environmental constraints associated with an attack across the channel. Aside from an amphibious crossing, an airborne assault was the only practical course of action to circumvent the environmental constraint, making it a predictable strategy. 

Unsurprisingly, supply chain constraints guided the decision to capture critical transportation infrastructure that enabled battle sustainment. Specifically, as the troop airdrop was executed off target, the mission of seizing Sainte-Mère-Église increased in importance to keep lines of communication open. 

The capture of Sainte-Mère-Église would enable the Allies to circumvent supply chain constraints and allow them to continue their offensive in German-McCullin
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An additional constraint occurring as a result of the airdrop was a human resource constraint. Because the majority of the paratroopers did not land in their intended drop zones, a human resource constraint was created, since they were not task-organized with the required skill sets or at the locations where they were required to complete the task at hand. This prompted a subsequent operational constraint in that the chains of command were disassociated. However, commanders on the ground innovated by reconstituting into makeshift units to complete the mission. Because of the human resource constraint resulting from the inaccuracy of the troop airdrop, the predictable strategy was to delay reconstitution of units by designation and create temporary units to continue the mission. 

The Siege of Bastogne during the Battle of the Bulge Harold R. Winton’s “Airpower in the Battle of the Bulge: A Case Study for Effects-Based Operations?” demonstrates how constraints lead to predictability in strategy selection in 2XZSGs. 20 As Allied forces moved from the beaches of Normandy across France and the Low Countries toward Berlin, they captured the town of Bastogne in Belgium. In the meantime, German forces planned a counterattack. Although the German offensive was anticipated by the Allied high command, there was no consensus as to where it would occur. Prior to the Battle of the Bulge, the Allies had advanced through France and Belgium on a wide north-south front with the forward edge of the battle area stretch-ing from the Netherlands to Switzerland. On 16 December 1944, German forces launched their counterattack, pushing the Allies back and creating what appeared as a bulge on the Allies’ situational map. The German offensive left the U.S. 101st Airborne Division surrounded at Bastogne for seven days, after which time it was relieved by elements of the U.S. Third Army. 

Bastogne was significant as a hub for land and sea lines of communication, which are major enablers for circumventing environmental, human resource, and supply chain constraints that prevent the dispatching and free flow of per-sonnel and equipment to sustain combat. Eight main roads leading through the difficult terrain of the Ardennes Forest passed through Bastogne, and the town also offered the best access to a major seaport at Antwerp, Belgium. Both the Allied and the German forces recognized the importance of Bastogne for these reasons. Because the Allies held Bastogne immediately prior to the Battle of the Bulge, environmental, supply chain, and human resource constraints were placed on the German forces, which denied them an environment where they could move freely. This, in turn, prevented them from dispatching human re-160
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sources and establishing a supply chain to enable their warfighting capabilities. 

Operationally, the Germans had lost Bastogne to the Allies in combat. Theoretically, they had forfeited Bastogne in a 2XZSG of armed conflict. Because of the environmental, human resource, and supply chain constraints placed on the German forces, their available strategy was limited to a counterattack at Bastogne. Although the actual time and location of the counterattack were not known by the Allies, Bastogne was the predictable location because it would enable the Germans to circumvent those identified constraints. According to the theory of constraints, constraints are associated with a longer duration before they are circumvented and a shorter duration after they are circumvented. 

Therefore, the longer the Germans waited to counterattack, the more constrained they would become in terms of time and space between the advancing Allied front and Bastogne. This made the counterattack imminent as opposed to delayed. The actions, counteractions, and reactions among the German and Allied forces thereby illustrates armed conflict as a 2XZSG occurring in a complex adaptive system where predictability emerges from complexity. 

Air Mobility in the Burma Campaign

Derek M. Salmi’s  Slim Chance: The Pivotal Role of Air Mobility in the Burma Campaign demonstrates how a single battle became the catalyst for the emergence of a major shift in military doctrine. 21 The Second Battle of Arakan marked the second Allied offensive in the Arakan Province of Burma against Imperial Japanese forces. This case study specifically illustrates an operational innovation that emerged from a 2XZSG in a complex adaptive system. In this example, the elements of the complex adaptive system are the environment, time, and the opposing Allied and the Japanese forces. In terms of environment, Burma is twice the size of Great Britain and nearly twice the size of Japan, span-ning almost 420,000 square miles of jungle, hills, mountains, and swamps. The monsoon season lasts from May through October, and the country generally exists without main supply route networks. Finally, the Allied and Japanese forces were arrayed in an environment conducive only to jungle warfare. 

After nearly two years of successes and defeats traded back and forth between the Allies and Japanese, the Second Battle of Arakan began in February 1944. In their movement to contact the enemy, the Allies were outflanked by the Japanese, who surrounded them and established roadblocks that diminished the Allied supply chain. The Japanese high command anticipated an attempt-ed Allied withdrawal before they could close in and destroy the Allies. Rather than withdraw, however, the Allied forces dug in, forming a 1,000-square-yard defensive perimeter with interlocking fields of fire. Fairly consistent with their doctrine stipulating that forces should deploy with enough supplies to last 10 

days—in actuality, they deployed with enough for just 7—the Japanese moved McCullin
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 Journal of Advanced Military Studies in for what they considered a rapid victory. Because their roadblocks diminished the Allied supply chain, the Japanese assumed the Allies would soon de-plete their stores of ammunition and rations and be forced into capitulation. 

But while the roadblocks had weakened Allied resupply efforts, the Allies used modified aircraft to drop 60 tons of supplies into their defensive box perimeter daily. These innovations allowed the Allies to accomplish two critical factors attributable to their success: first, they were able to attrite the Japanese forces, who ultimately ran out of rations and ammunition; and second, they were able to fix their location around the box perimeter, allowing time for the arrival of reinforcements. These innovations resulted in new doctrine on air supply. 

This study has proposed a direct relationship between complexity and predictability in a 2XZSG and explored this proposition by framing armed conflict as a complex adaptive system and a 2XZSG. The data was extracted from case studies in war where command decisions are recognizable. As demonstrated in the three case studies above and the SLR synthesis, identifying constraints can reveal predictable strategies. This both informs the research question and indi-cates a direct relationship between complexity and predictability in a 2XZSG. 

Limitations

This study has provided evidence of a positive relationship between complexity and predictability in a 2XZSG with four themes. Based on these results, organizations without a war gaming strategy selection process can select strategies based on an analysis of environmental, human resource, operational, and supply chain constraints to create the basics of a war gaming strategy selection process. Although this basic 2XZSG approach will move an organization away from the planning chasm, this study does not account for three important factors. First, the numerous applications of 2XZSGs that occur throughout society in our daily dealings with one another and are not executed by planning practitioners were not considered. Second, the predictive themes identified in this article overlap with one another, seemingly influencing decisions with a level of interdependency that was not measured or explored. Third, adverse selection theory is an additional lens through which to view supplementary research on this topic. 

Implications for Further Research 

and Recommendations for Practice

This study uses the constructs of 2XZSGs, complex adaptive systems, and armed conflicts as a conceptual model to explore how complexity limits strategy selection and adds predictability to gaming. To demonstrate implications and make recommendations, the following example of a combat scenario will be explained and subsequently deconstructed for general management application. 
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Corporate strategists should treat planning as a 2XZSG and a complex adaptive system by evaluating their planned actions, reactions, and counteraction in terms of environmental, human resource, operational, and supply chain constraints to identify predictable strategies that support their decisions. In the Bastogne case study, the mission of the Allied forces was to maintain a warfighting capability by holding the town. To do this, they needed to mobilize people and equipment over time and space. The planning for this change could be accomplished by analyzing the constraints relating to planned actions, compet-itor’s reactions, and subsequent counteractions to look for predictable strategies and make decisions. 

Four recommendations resulted from this study, three of which center on the previously identified limitations. The first is to reframe the problem state-ment to apply to numerous applications of game theory occurring in society rather than solely to the chasm between strategic and operational planning. The second is to further develop the four themes to explore whether or not the resulting codes will function independently or overlap as identified in this article. 

The third is to add adverse selection theory to the existing theoretical framework constructs to explore how asymmetric information impacts strategy selection by using constraints analysis. Finally, the fourth is to develop a conceptual model for war gaming strategy selection process with an applied constraints analysis. A conceptual model will allow the development of a Constraints Analyzing War Gaming Strategy Selection Process (CAWGSSP) to be tested against the basic Nash equilibrium prisoner’s dilemma game in which agents attempt to enhance their payoffs relative to opponents’ payoffs through strategy selection.22 These 

recommendations will contribute to the growing body of knowledge associated with game theory. 
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