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ABSTRACT 


 As climate change continues to affect the Arctic throughout the 21st century, the 


region will become increasingly accessible to nation-states for trans-continental 


commerce, extraction of natural resources, and scientific research. State actors will 


accordingly expand their security presence in northern latitudes to protect these interests 


and engage in geostrategic cooperation and competition. Such Arctic-specific concerns 


are not currently emphasized in Professional Military Education (PME), which 


disproportionately focuses on ongoing or anticipated conflicts in the Middle East, 


Europe, and Asia. This capstone project will increase awareness of these strategic 


concepts as they pertain to the unique operating environment of the Arctic, drawing 


heavily on the Diplomatic, Informational, Military, and Economic (DIME) model of the 


instruments of national power. Specifically, this project used tenets of adult learning and 


serious gaming to produce a board game for inclusion in mid- to-senior level PME for 


U.S. military personnel and their contemporaries in allied and partner nations. This 


capstone serves as a framework to translate this game into a cost-effective and accessible 


web browser–hosted game for the Naval Postgraduate School’s Global Education 


Community Collaboration Online (Global-ECCO) game library. 
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EXECUTIVE SUMMARY 


The Arctic is rapidly warming, changing many nations’ impenetrable Northern 


borders into open arenas for strategic cooperation and competition. These nations have 


reoriented their national strategies to capitalize on the emerging region, yet Joint Force 


professional military education lacks tools to effectively prepare future decisionmakers 


on critical Arctic topics. This capstone has developed an interactive, table-top wargame 


that significantly increases Arctic knowledge, is immediately deployable, and can be 


transitioned to a digital format, increasing access to learning for U.S. and partner forces. 


Quantitative survey data suggests a 61% increase from baseline scores of the intended 


target audience’s understanding of Arctic geopolitics after participating in the wargame.  


Background: Dynamic environmental conditions in the Arctic will offer 


opportunities and challenges for Great Power Competition as sea ice melts and maritime 


trafficability increases throughout the 21st century. Current professional military 


education across all service components lacks emphasis on these emergent, region-


specific strategic considerations. Educating the joint force about Arctic geopolitical 


cooperation and competition is becoming more important as partners and adversaries 


reorient their national strategies to focus on this previously inaccessible region. This 


education will be important for developing Arctic strategy and policies, and garnering 


support for investment in technology, infrastructure, military, and commercial 


capabilities. This wargame is an introductory classroom tool designed to familiarize 


middle-to-senior level military professionals in the U.S. and allied/partner forces with 


region-specific concepts that will impact Arctic geopolitics in the mid-21st century. 


Learning Objectives: The wargame is scoped to address the following learning 


objectives at the strategic level of war. Upon completion of the wargame, players will be 


able to: 


• Recall the Arctic and near-Arctic nation-states, understand those actors shared 


and unique strategic objectives within the Arctic, and apply that knowledge to 


discussions of future strategic problems in the region. 


NAVAL POSTGRADUATE SCHOOL  |  MONTEREY, CALIFORNIA  |  WWW.NPS.EDU


_________________________________________________________







 


xiv 


• Forecast how nation-states might pursue competitive or cooperative actions to 


further their respective strategic goals in the region and assess how actors can 


leverage the instruments of national power to achieve their objectives. 


• Explain the implications of Arctic climate change for various national 


strategies, including changes in the accessibility of natural resources, Sea 


Lines of Communication, and how technological advancements and industrial 


capacity investment will generate competitive advantages. 


Findings: Over fifty individuals play-tested the wargame to assess the efficacy of 


the learning objectives and data from thirty players were captured in pre-and-post 


wargame surveys for quantitative analysis. Players were recruited from a wide variety of 


backgrounds—ranging in rank from Cadets to Field Grade Officers and in Arctic 


familiarity from strategy novices to experienced subject matter experts (SMEs). Analysis 


of survey data indicates that the wargame produced a significant increase in knowledge 


of Arctic geopolitics within the intended target audience, the non-Arctic SME 


demographic. Median values of Likert-scale survey responses indicate that this group 


demonstrated an increase in self-professed knowledge of Arctic geopolitics from 4.5 / 10 


to 7.25 / 10 after participating in the wargame, a 61% increase. While the Arctic SME 


testing group unsurprisingly demonstrated only a marginal increase in self-reported 


knowledge of Arctic geopolitics in post-game surveys, their qualitative feedback 


validated that the wargame learning objectives are appropriately scoped for the intended 


target audience and that participating in the wargame successfully accomplished those 


objectives. Overall, the 90-minute wargame achieves all learning objectives, is reportedly 


enjoyable to play, and can be produced and disseminated for integration into professional 


military education in its current physical form or in a future digital medium for easier 


dissemination.  
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I. LITERATURE REVIEW 


A. INTRODUCTION 


Globalization has enhanced the speed and scale of intergovernmental interactions 


and shaped the Great Power Competition (GPC) environment of the 21st century. Until 


recently, this trend has largely bypassed the Arctic region due to its inaccessibility. 


Advancing climate change is now reshaping the physical topography of the Arctic, 


opening sea routes, and allowing access to vast potential mineral wealth. As increased 


trafficability offers nations and businesses new opportunities and challenges in this 


hitherto ignored region, GPC will inevitably follow. Most military service members are 


unfamiliar with this rapidly changing area of operations. It is therefore necessary to 


develop training tools to familiarize them with strategic Arctic concepts. Producing a 


wargame to educate a joint U.S. and international military audience on these region-


specific issues will address this knowledge gap. An educational wargame is one method 


to accomplish this. It will draw on best practices from serious gaming and apply them to 


exposing players to current Arctic geopolitical and security issues. Specifically, it will 


capture applicable information on current Arctic security, political, and economic 


considerations to be refined into game learning objectives.  


B. GAMES FOR ADULT LEARNING 


Modern serious gaming traces its roots to Clark C. Abt’s seminal work, Serious 


Games, which describes the uses and benefits of games and simulations in a learning 


environment.1 In this work, defines the genre, as games “played seriously or casually” 


that “have an explicit and carefully thought-out educational purpose and are not intended 


to be played primarily for amusement. This does not mean that serious games are not, or 


should not be, entertaining.”2 Abt went on to design several computer games including 


T.E.M.P.R., which aided military officers in studying the Cold War and conflict on a 


 
1 Clark C. Abt, Serious Games (New York: Viking Press, 1987), 9. 
2 Clark C. Abt, Serious Games.  
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global scale.3 Abt’s work focused primarily on using games to aid learning within a 


population type and demonstrating an improved understanding of a topic through testing. 


For example, how a game might help an underperforming school-age child succeed or a 


military officer better understand complex geopolitics. Abt provides evidence for 


increased learning performance by collecting data on how individuals improved their 


knowledge base before and after participating in educational gaming. While he dove into 


learning objectives, there is little discussion on game mechanics or game development 


best practices. 


Since Abt’s foundational work, board gaming, video gaming, and simulation 


technology have undergone a renaissance, bringing board games, video gaming consoles, 


and computers to living rooms and classrooms worldwide. Due to the boom in game 


proliferation, established game mechanics and design best practices are readily available. 


Modern game design mechanics and thematic learning objective accomplishment are 


paramount to designing a video game on arctic cooperation and competition.  


Every game requires mechanics or rules in which the player interacts with the 


game and other players. Michael Moore’s book, Basics of Game Design is a primer on 


elements of game design, how mechanics work, and basic application.4 Moore’s work 


offers invaluable insights for defining and making sense of complex topics but lacks 


depth in applying creativity to game design. To understand more about game mechanics, 


Adams and Dorman’s book, Game Mechanics: Advanced Game Design, is a nuts-and-


bolts publication describing foundational game design concepts.5 This work focuses on a 


game as a system, ways to manipulate the system through level progression, in-game 


economies, and meaningful mechanics to culminate in a balanced and enjoyable game. 


While Adams and Dorman excel at explaining game mechanics in-depth, their work lacks 


 
3 Damien Djaouti et al., “Origins of Serious Games,” in Serious Games and Edutainment Applications, 


ed. Minhua Ma, Andreas Oikonomou, and Lakhmi C. Jain (London: Springer London, 2011), 25–43, 
https://doi.org/10.1007/978-1-4471-2161-9_3. 


4 Michael E. Moore, Basics of Game Design (Boca Raton, FL: CRC Press, 2016). 
5 Ernest Adams and Joris Dormans, Game Mechanics: Advanced Game Design (Berkeley, CA: New 


Riders, 2012). 
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depth in adequately framing the entire game as a comprehensive system. These texts 


influenced the in-game economy, asymmetric balancing, and inclusion of randomness.  


Transforming a complex and nuanced geopolitical reality into a serious game 


requires holistically understanding the system and then defining boundaries. Michael 


Seller’s book, Advanced Game Design: A Systems Approach, takes a similar approach to 


Adams and Dormans but uses a systems dynamics lens rather than a mechanistic 


approach.6 This whole-of-system design approach starts with large thematic ideas and 


then drills down to mechanics to execute the game design. The goal of both books is to 


shepherd the reader through game-making, although the core thinking of each work 


differs greatly. Adams’ and Dormans’ approach of using mechanics as the primary driver 


of a game differs significantly from Seller’s proposition that larger themes will drive 


mechanics. While both books offer different perspectives on the same topic, they each 


provided valuable insights which informed the wargame design process. 


An educational game, at its core, uses game design to convey learning objectives 


and maximize retention. Serious Games: Foundations, Concepts and Practice focuses on 


how to ensure games adequately capture learning objectives.7 This work also describes 


the importance of the duration of play on retention, evaluation of learning objectives, and 


economic and legal issues that are unique to serious gaming. This work was key in 


designing duration controls, learning objective focus, and pre-game and post-game 


screening techniques to evaluate player experience.  


C. ARCTIC COMPETITION: ECONOMIC IMPLICATIONS 


As climate change continues to melt Arctic Sea ice and the region becomes more 


trafficable, nations will increasingly seek to capitalize on this previously inaccessible area 


for economic gains. Current conditions make Arctic transits costly, dangerous, and 


feasible only during a narrow summer window, although this annual period is gradually 


expanding. Scientific projections suggest the predominantly Russian-controlled Northern 
 


6 Michael Sellers, Advanced Game Design: A Systems Approach (Indianapolis, IN: Pearson Education, 
Inc., 2018). 


7 Ralf Dörner et al., Serious Games: Foundations, Concepts and Practice (New York, NY: Springer 
International Publish, 2016), https://doi.org/10.1007/978-3-319-40612-1. 
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Sea Route (NSR) will be free of ice throughout the year as early as 2050, except for 


drifting icebergs that will continue to fracture from northern latitude ice packs.8 


Commercial shipping will therefore still require significant investment in hardening ship 


hulls for ice impacts and relying on ice breaker escorts for the next few decades. 


Numerous other challenges complicate Arctic shipping, including frequently dense fog, 


maintaining situational awareness of highly dynamic ice movements, limited 


communications and navigation infrastructure, and higher risk and response times for 


crises, such as industrial oil spills, and coordinating search and rescue (SAR) operations.9 


In addition to potentially shorter transcontinental shipping routes, economic 


interests in the Arctic include significant fish stocks and access to as-of-yet unidentified 


oil, gas, and mineral deposits.10 According to a Congressional report on the Arctic, 


“Diminishing sea ice probably will increase access to shipping routes that can reduce 


trade times between Europe and Asia by about 40 percent for some vessels. In addition, 


onshore oil and natural gas deposits, as well as an estimated $1 trillion worth of precious 


metals and minerals will become more available.”11 


Great power competition is already driving nations to vie for influence in the 


Arctic. China has branded itself a “near-Arctic state” and published a white paper 


advocating that trans-Arctic commercial routes are a “Polar Silk Road” and a critical 


component of in its belt-and-road initiative.12 Russia is actively encouraging other 


nations to use the NSR for commercial shipping to profit economically with “icebreaker 


escorts, refueling posts, and [resupply operations].”13 It is reasonable to surmise that 


greater foreign use of the NSR and investment in Arctic-capable shipping fleets will 


 
8 Arthur MacDougall, “American Challenges in the Arctic,” (lecture, Joint C4I/Cyber Staff and 


Integration Course, Joint Forces Staff College, Norfolk, VA, 01–05 November 2021).  
9 MacDougall, “American Challenges in the Arctic.”  
10 Ronald O’Rourke, Changes in the Arctic: Background and issues for Congress. CRS Report No. 


R41153 (Washington, DC: Congressional Research Service, 2023), Executive Summary, 
https://sgp.fas.org/crs/misc/R41153.pdf 


11 O’Rourke, 20–21. 
12 O’Rourke, 35. 
13 O’Rourke, 41. 
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increase international dependency on Russian cooperation and provide its government 


another lever of manipulation, vis-a-vis the Nordstream gas pipelines and Europe. 


Aspects of the wargame are designed to familiarize the target audience with the 


economic implications described above. As the wargame is scoped to the strategic level, 


many of these concepts are necessarily conveyed in simplified, abstract ways. National 


resources are collectively a broad, nondescript concept, representing aggregate profits 


from hydrocarbons, fishing, and extraction of minerals and precious metals. To convey 


the inherent difficulties in harvesting natural resources in the Arctic, players need to 


balance exploring resource fields and developing extraction infrastructure with other 


competing priorities. Familiarization with trans-Arctic maritime trade is a core learning 


component of the wargame and is reinforced with a temporal mechanic, which 


demonstrates to players how trade routes will shift over time in response to diminishing 


polar ice. The geographically accurate map also exposes players to international law 


concepts about resource extraction in Economic Exclusion Zones and international 


waters. 


D. ARCTIC COMPETITION: DIPLOMACY 


Diplomatic power over Arctic territories is a complex issue. The dominant 


intergovernmental body that governs Arctic issues is the Arctic Council (AC), comprised 


of eight Arctic States—Finland, Sweden, Iceland, the United States, Canada, Russia, 


Norway, and Denmark (via its self-governing territorial possession, Greenland). The 


latter five nations are occasionally referred to as “Arctic coastal states” because they 


share mainland coastal areas north of the Arctic Circle.14 The eight-member AC was 


founded in 1996 as a diplomatic forum for discussing Arctic issues, however, it was 


established via a joint declaration and is therefore not a treaty organization. Per its 


charter, the AC relies on unanimous consensus to approve transnational Arctic policies, 


but lacks any enforcement capacity, instead relying on individual nations to self-enforce 


negotiated agreements.15 From 2011–2017, the Arctic Council produced three legal 


 
14 O’Rourke, 5. 
15 O’Rourke, 10–11, 23.  
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agreements addressing the following issues: “cooperation on aeronautical and maritime 


SAR, … marine oil pollution preparedness and response, … and Arctic [international] 


scientific cooperation.”16 The AC founding charter, the Ottawa Declaration, explicitly 


precludes the organization from negotiating military security issues.17  


Diplomatic tensions have escalated in recent years, particularly in response to the 


2022 Russian invasion of Ukraine; such disagreements are only likely to increase in 


frequency and scope as the Arctic becomes more accessible in the coming decades. In 


February 2020, diplomatic conflict between Moscow and Oslo saw Russia attempting to 


limit Norwegian access to their Svalbard archipelago, which was previously protected 


under the 1920 Svalbard Treaty. Russia has concurrently increased its military presence 


around Svalbard.18 In response to Russia’s invasion of Ukraine, the other seven 


permanent members of the Arctic Council issued a joint statement announcing that they 


would temporarily suspend participation in council meetings and those of its subsidiary 


bodies. This boycott coincides with Russia’s chairmanship position of the AC, which 


commenced in May 2021 and rotates between member states every two years.19  


Indicative of its ambitions for hegemony over the Arctic, Moscow claims parts of 


the NSR as “internal waters” in violation of international law, thus justifying the Russian 


position that it can legally regulate any commercial shipping traversing them; the United 


States considers those contested areas to be international waters.20 The Russian Duma is 


currently considering a 2022 legislative proposition, which would require any foreign 


warship to seek approval from Moscow 90 days prior to any transit of the NSR. This 


would effectively solidify Russian control over all ship traffic through parts of the NSR, 


including denying access to commercial vessels. This proposal would arguably violate 


 
16 O’Rourke, 11. 
17 O’Rourke, 23.  
18 O’Rourke, 27–28.  
19 O’Rourke, 29.  
20 O’Rourke, 27–28.  
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the UNCLOS provision for innocent passage and establish a Russian monopoly over 


trans-Arctic shipping paralleling its coast.21 


Wargame mechanics are designed to familiarize players with the above political 


considerations. The open dialogue nature of the scenario allows for players to collaborate 


for mutual benefit or to choose more isolationist policies. The action choices available to 


players are designed to tacitly incentivize cooperation between the North American and 


Nordic States factions, allowing for tabletop discussions on the political benefits and 


costs of NATO countries’ security cooperation in the Arctic. 


E. ARCTIC COMPETITION: MILITARY CONSIDERATIONS 


Recent Russian investment in the Arctic and PRC dual-use scientific research 


foreshadow the likely increasing competition that the United States, its allies, and 


partners will face in the Arctic region.22 Since 2008, Russia has incrementally enhanced 


its military presence and capabilities in the Arctic. It has constructed new ports and dual-


use, civilian/military SAR facilities, reactivated Cold War-era military bases, allocated 


and modernized forces to those facilities, and conducted military training exercises in the 


region.23 


The United States European Command (EUCOM) maintains a near-persistent 


joint force presence in the Arctic to demonstrate capabilities and commitment to 


intergovernmental security cooperation. The 2022 EUCOM posture statement to the U.S. 


Senate implies that it will gradually increase its presence in the Arctic, in proportion to 


changing regional trafficability, to facilitate its goals of maintaining strategic deterrence 


and guaranteeing a free and open region per international norms.24 The U.S. Navy has 


 
21 Jan Jakub Solski, “In the Fog of War: Russia Raises Stakes on the Russian Arctic Straits.” The 


Arctic Institute – Center for Circumpolar Security Studies, last modified September 22, 2022, 
https://www.thearcticinstitute.org/fog-war-russia-raises-stakes-russian-arctic-straits/.  


22 Biden, Joseph, National Security Strategy of the United States of America. (Washington, DC: White 
House, 2022), 44, https://www.whitehouse.gov/wp-content/uploads/2022/10/Biden-Harris-
Administrations-National-Security-Strategy-10.2022.pdf.  


23 O’Rourke, 25.  
24 Wolters, Tod D. United States European Command Posture Statement to the Senate Armed 


Services Committee (March 2022). 
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recently increased surface and sub-surface deployments to the Arctic for training and 


operations, however, it currently does not interpret an immediate need to invest in ice-


hardened surface ships.25 The U.S. Coast Guard conducts annual deployments of an 


icebreaker, cutters, and aircraft into the region for training and presence; both USCG and 


USN currently possess limited infrastructure in the Arctic to facilitate extended 


operations.26   


The United States has endeavored to strengthen Arctic security cooperation with 


allies and partners, predominantly through the two intergovernmental organizations 


focused on military security cooperation in the region: “The Arctic Security Forces 


Roundtable (ASFR) and the Arctic Chiefs of Defense (ACHOD) Forum.”27 In 2018, 


NATO conducted a joint military exercise called Trident Juncture 18; it took place in the 


Baltic and Norwegian Seas and was the first instance that a U.S. aircraft carrier operated 


north of the Arctic Circle since 1991. Twenty-seven countries participated in a similar 


NATO exercise in 2022, Cold Response.28 In 2021, the United States and Norway 


renegotiated the Supplementary Defense Cooperation Agreement, which emphasizes 


security cooperation centered around four Norwegian military installations.29  


 
25 O’Rourke, 47. 
26 O’Rourke, 47–48. 
27 O’Rourke, 23. 
28 O’Rourke, 46–47. 
29 O’Rourke, 49. 
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II. PROBLEM STATEMENT 


While the majority of mid-career and senior military leaders have extensive 


experience operating in and studying foreign policy concepts in European, Asian, and 


Middle Eastern theaters, professional military education broadly lacks emphasis on 


emergent Arctic threats. As regional factors continue to change, prompting increasing 


international presence and competition in the Arctic Circle, such academic focus will 


necessarily become more important. How can a wargame address this gap? 
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III. CAPSTONE OBJECTIVE 


Our capstone project is an educational wargame to address a current gap in mid-


to-senior level professional military education about geopolitical cooperation and 


competition in the Arctic. Given the region’s dynamic conditions, increasing international 


focus across the spectrum of governments, and the prolonged time scale that investments 


in technology, infrastructure, and military and commercial capabilities will require to 


manifest returns, awareness of this niche field of Great Power Competition (GPC) is 


critical for future policy successes. This wargame is intended as a classroom tool to 


educate the target audience (TA), comprised of middle-to-senior level military 


professionals in the U.S. and allied/partner forces, on region-specific grand strategy 


concepts that will likely influence intergovernmental competition and cooperation in the 


Arctic in the mid-21st century.  
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IV. WARGAME DEVELOPMENT 


A. LEARNING OBJECTIVES 


This capstone is scoped to address the following learning objectives at the 


strategic level of war. Upon completion of the wargame, players will be able to: 


Recall the Arctic and near-Arctic nation-states, understand those actors’ shared 


and unique strategic objectives within the Arctic, and apply that knowledge to 


discussions of future strategic problems in the region. 


Forecast how nation-states might pursue competitive or cooperative actions to 


further their respective strategic goals in the region and assess how actors can leverage 


the instruments of national power to achieve their objectives. 


Explain the implications of Arctic climate change for various national strategies, 


including changes in the accessibility of natural resources, Sea Lines of Communication, 


and how technological advancements and industrial capacity investment will generate 


competitive advantages. 


B. INITIAL DESIGN ASSUMPTIONS 


Primary sources for game data are derived from subject matter experts, national 


strategy documents, scholarly articles, strategic analysis publications, and symposia to 


capture the most current and relevant concepts to support the desired learning objectives.  


The target audience has a nominal military education with at least broad 


familiarity with the instruments of national power, current world events, elements of 


geopolitics, and world geography.  


While the final target audience includes international partners, the final product 


will be in English.  


The game only conveys events below the threshold of conflict at the strategic 


level of inter-governmental cooperation and competition. 
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C. DEVELOPMENT LIMITATIONS. 


The Arctic is a dynamic and rapidly changing region and intergovernmental 


interactions in the Arctic are subject to many unique geopolitical factors. This 


educational game cannot possibly capture every aspect or holistically model the 


incalculable number of variables pertinent to regional geopolitics. As such, the game is 


necessarily scoped to simplify several core concepts. The emphasis on the strategic level 


of intergovernmental actions requires abstract representations of numerous complex and 


interrelated systems. The information used to inform the design of this game was attained 


exclusively from open-source, unclassified resources, and subject matter experts. 


D. DEVELOPMENT PROCESS 


This capstone project required dozens of iterative playtesting cycles. Each cycle 


involved assessing a playthrough to identify design problems and gauge the effectiveness 


of the wargame to convey learning objectives. Whenever the designers identified a flaw, 


they collaborated on tentative solutions, made systematic adjustments to game elements, 


re-tested the game to validate or discard any change in game design, and continued 


troubleshooting to further refine the mechanics. Over ten weeks from April through June 


of 2023, in-depth testing on sixteen distinct days produced a nearly finished wargame 


version. Subsequent changes were comparably minor and pertained mostly to in-game 


balancing to ensure the asymmetric nature of the game did not lend an unfair advantage 


to any player faction. A record of those meetings between the capstone designers is 


included as an attachment (Appendix H). 


Early design changes tended to focus more on scoping macro-level problems, 


such as the quantity and types of player actions to sufficiently meet the desired learning 


objectives, in addition to refining game mechanics. Later iterations of playtesting focused 


primarily on economy and action balancing to make the asymmetric nature of each 


faction work fluidly without having any one faction disproportionately overpowered. 


There have been dozens of iterative improvements to the player mats, tokens, asset 


blocks, and game maps. These cumulative refinements to scope, learning objectives, 


player actions, gaming mechanics, and economy balancing have all been positively 
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informed by repetitive play testing. Iterative playtest data was captured in two tracking 


tools to validate the addition of new game mechanics and to optimize economic costs and 


rewards for player actions (Appendices K and L). 


Multiple volunteers participated in playtesting over six months from April 


through September 2023. Many of these tests were informal play-throughs with the 


designers’ friends and family members and were frequently conducted to get a fresh, 


third-party perspective on a particular new game mechanic that was being evaluated. As a 


result, it was infeasible to formally document the specific outcomes and participants of all 


testing events. However, we created a record of the majority of playtests by reviewing 


personal SMS text messages and emails, accounting for 45 individual participants, with 


several of those volunteers assisting with multiple testing iterations. The actual number of 


people who played the wargame and provided feedback is estimated to be between 55 


and 65.  


Play-testers were recruited from a wide variety of backgrounds, but individuals 


with military experience and/or familiarity with serious gaming and game design were 


prioritized as testing candidates. Of the 45 play-testers whose participation was 


documented, 17 of them were subject matter experts with professional experience 


working in national security, foreign affairs, Arctic strategy development, military 


doctrine, military intelligence, or game design. 30 play-testers completed pre-game and 


post-game surveys, which provided qualitative and quantitative data.  
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V. WARGAME ELEMENTS 


A. SCENARIO 


The year is 2030. Climate change has produced increasingly dynamic polar ice 


conditions, resulting in unprecedented opportunities and challenges as nation-states bring 


Great Power Competition to Earth’s final frontier. As the 21st century progresses through 


2050, how will you leverage the Elements of National Power to meet your national 


strategy objectives in this previously uncontested region? 


B. PLAYER ROLE LIST 


Players act as one of four factions, including the Nordic States (comprising 


Norway, Sweden, Finland, Iceland, and Denmark), North America (including the United 


States and Canada), the Russian Federation, and the People’s Republic of China. As this 


wargame focuses on the strategic level, individual player roles are simplified to act as the 


collective heads of state and policy-making institutions of each nation or groups of 


nations.  


C. PLAYER IN-GAME STRATEGIC OBJECTIVES 


Common Faction Objectives: Explore natural resource areas and build resource 


extraction infrastructure, increase regional influence through Economic Exclusion Zone 


extension votes in the U.N. or via gaining party membership to the Arctic Council, 


develop shipping infrastructure to capitalize on new commercial sea lines of 


communication, develop technology to increase operational capacity in harsh Arctic 


environments, enhance and deploy military capabilities to secure faction-specific interests 


in the region. 


Nordic States Specific Objective: Develop and promote green technology to 


slow the rate of climate change, which disproportionately affects Nordic countries. 


North America Specific Objective: Maintain an international rules-based order 


and ensure universal freedom of navigation in international waters.  
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Russian Federation Specific Objective: Capitalize on geographic proximity to 


the increasingly open Northern Sea Route to exert control over trans-Arctic shipping 


through the Russian EEZ. 


People’s Republic of China Specific Objective: Increase presence in the region 


to compete on a peer basis with established Arctic Nations for economic and military 


influence in the region. 


D. TIME AND SPACE REPRESENTATIONS 


Given the strategic-level focus of this wargame, each round of play will represent 


two years of real-time. This is intended to depict the extensive timelines for 


implementing national security, diplomacy, and economic policies and for those 


initiatives to manifest results. As game iterations typically last between six to eight total 


rounds, the wargame therefore represents time starting at the year 2030 and extending 


through the 2042–2046 range. Space is represented in a macro-level, geographically 


faithful, regionally focused map board.30 31 (Appendix C) This map shows most of the 


Arctic Circle in detail, accurately portraying Sea Lines of Communication, Economic 


Exclusion Zones, and coastal areas. The polar ice cap, individual shipping routes, 


resource fields for economic infrastructure investment, and ports are all represented in 


simplified, abstract ways. 


E. AVAILABLE RESOURCES AND ASSETS 


Game board tokens symbolize viable resource fields for players to exploit; these 


represent the estimated trillions of dollars in Arctic hydrocarbons, precious metals, 


minerals, and fishing industries. Players can create commercial ships, military ships, 


resource rigs, and technology, all of which are represented as color-coded wooden blocks 


with symbols. For gameplay terminology purposes, the two types of ships and resource 


rigs are referred to as assets. These assets and the smaller technology blocks all represent 
 


30ArcticDEM Cartographic Version Map, University of Minnesota, accessed July 13, 2023. https:// 
data.pgc.umn.edu/maps/arctic/pgc/21/preview/ArcticDEM%20Map%20Poster%20Cartographic.jpg 


31 China Map: China Shaded Relief, Hammad Khan, accessed July 13, 2023. 
https://www.vecteezy.com/photo/9556094-china-map-china-flag-shaded-relief-color-height-map-on-white-
background-3d-illustration. 
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simplified ways to visualize highly complex and abstract systems; they are therefore not 


intended to represent individual assets, but rather extensive investments in national 


capabilities and policies over time. Players purchase assets from their individual player 


mats and place them on the map board. Once purchased and deployed, assets either 


generate resources to fuel player economies and/or enable players to take certain actions 


that affect other players or satisfy conditions for attaining victory points. The graphics for 


the player mats (Appendix D) and game tokens and assets (Appendix E) are attached.  


F. IN-GAME PLAYER ECONOMIES 


Players need to balance resource tokens, diplomacy tokens, and a variable action 


economy. Resource tokens represent the cumulative value of players’ spending and labor 


on Arctic initiatives. Players can generate additional resources by investing in trans-


Arctic commercial shipping, through in-game conversions of diplomacy tokens at 


faction-specific exchange rates, and investment in Arctic economic Resource Rigs, which 


symbolize the infrastructure and personnel required to extract hydrocarbons, marine life, 


and precious metals for financial gain.  Out of a need to simplify complex systems of 


various nations’ private-public partnership dynamics, this economic system is similar for 


all players.  


The key distinctions between faction economies are the number of shipping lanes 


and natural resource fields available to each player and their respective base Resource 


Token generation, which they receive at the start of each turn. Base Resource Token 


values are loosely tied to the real-world relative GDPs of each faction, although for 


balancing purposes these in-game economic benefits for richer countries, e.g., North 


America and the PRC, were handicapped. This intentional skewing of economic potential 


for Arctic initiatives further reflects competing national priorities for funds and domestic 


political support for Arctic policies. Countries that are arguably more dependent on the 


Arctic, such as the Nordic States and Russia, are therefore allowed to spend 


disproportionately more of their respective GDPs on Arctic development. In contrast, 


North America and the PRC can spend a smaller proportional amount of their GDPs on 


Arctic ambitions, as their policy initiatives are tacitly split between other globally 
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spanning agendas and higher domestic spending demands on their comparably larger 


populations.  


Each faction has a unique technology tree, which players can choose to invest in 


to decrease Resource Token costs for certain actions. This technology mechanism 


conveys the present-day prohibitive costs of operating ships and building infrastructure in 


the harsh Arctic environment, which up to now has largely disincentivized extensive 


public or private sector investment in technology or industrial capacity to produce Arctic-


capable facilities and vessels at scale. The PRC player’s “Fast Follower” technology 


represents the potential costs and benefits of intellectual property theft of emergent 


technologies. 


G. INFORMATION SYSTEMS 


The wargame is designed in a mixed information format with a shared map board. 


Players can immediately observe other player actions that directly affect the region, e.g., 


the placement of additional assets on the game board. Prior to game initiation, players are 


familiarized with the capabilities and objectives of other players, however, they are 


discouraged from directly viewing other player mats. Players are encouraged to conduct 


“table talk” and form non-binding agreements of future foreign policy actions. Such 


dialogue and willingness to share information (or lack thereof) is intended to reflect the 


nuances and uncertainty of geopolitics. 


H. PLAYER FEEDBACK METRICS  


1. Map Board Variables 


The wargame models three open-information style variable metrics, visible to all 


players. These are the overall Armed Conflict Risk level (ACR), the Environmental Risk 


level (ER), and player Victory Points (VP). Various player actions or inactions affect 


these metrics in different ways, as indicated on individual player mats and occasionally 


subject to adjudication by dice rolls. The ACR impacts each player’s action economy; its 


level increases when players choose to pursue more aggressive, competitive actions, and 


represents the probability of armed conflict erupting over perceived hostile acts. As the 
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ACR increases into higher tiers, potential negative consequences of subsequent 


aggressive actions increase, representing the potential of brinkmanship to produce 


cascading effects between nation-states. At the highest tier, the ACR will limit the 


number of actions that a player can take on each turn from three to two, which is intended 


to reflect how elevated intergovernmental tensions can decrease geopolitical maneuver 


options, as heads of state seek to avoid inadvertently starting a war through policy 


missteps. If the ACR reaches its maximum level, it symbolizes the transition from Great 


Power Competition and grey zone activities to a state of open warfare, in which case all 


players lose the game. To avoid this, each player has at least one option to de-escalate 


tensions and lower the ACR by making a policy concession or pursuing actions that 


represent the entanglement concept of strategic deterrence theory. 


The ER conveys to the TA increased risks from climate change, which is 


associated in-game with negative impacts on Arctic shipping, economic infrastructure, 


and military readiness. The ER will increase at a set rate on each round. While players 


can accelerate the rate at which the ER increases each round by building economic 


infrastructure that contributes to climate change, they cannot decrease the ER change 


below the base rate increase per round. As the ER reaches increasingly higher tiers, the 


dice roll probabilities that adjudicate negative impacts from environmental crises adjust 


to become more devastating. This mechanism is intended to convey to players the 


dichotomy of nation-states benefiting from short-term economic gains at the cost of long-


term environmental repercussions. 


Players win by being the first to achieve 10 VP. This mechanism is an abstract 


representation of how governments can achieve their respective national strategy goals in 


the region ahead of their competitors. VP can be earned in various ways, symbolizing 


various strategic objectives in the Arctic. All players will benefit from common ways to 


earn VP, such as developing technology to increase Arctic operating capacity, 


establishing a greater military presence in the region, or creating economic infrastructure. 


Other mechanisms for VP are more tailored to specific national priorities, such as 


pursuing environmentally friendly green technology for the Nordic States or promoting 


Freedom of Navigation along trans-Arctic shipping routes for North America. 
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2. Cards and Dice Roll Adjudications 


The primary means of adjudicating the results of player interactions is via dice 


rolls—either in the form of two players rolling against each other for a higher score or a 


player rolling individually to determine the success of a chosen action. Different actions 


are assigned distinct dice roll conditions and those probabilities are visible on individual 


player mats and cards. Certain player interactions are guaranteed to be successful. Other 


interactions range in complexity from the relatively simple written description that a 


player “must tie or roll higher than the player whom you are acting against for success” to 


the most complex “if you lose the dice roll against another player, choose two of their 


assets to be disrupted (42% probability), if you tie or win by one disrupt three assets 


(30% probability), and if you win by two or more disrupt four assets (28% probability).”  


Some probabilities shift throughout the game based on the overall Armed Conflict 


Risk and Environmental Risk levels, which are affected by aggregate player actions. 


These variable factors impact players when they take certain actions or, by chance, 


during the end-of-round World Turn. These instances of consequence feedback are 


adjudicated by drawing two types of cards; “Conflict Cards” are drawn whenever a 


player takes an aggressive action and an “Environmental Effect Card” is drawn at the 


conclusion of every round during the “World Turn.” These scalable probability models 


are designed to reflect the second-order effects of earlier player actions, resulting in either 


lower or higher relative costs in subsequent rounds.  


In addition to dice-roll adjudication, other player feedback mechanisms include 


the subsequent reactions from other players in response to certain policy choices and 


cards drawn after executing specific actions. In the current form of the wargame, all 


feedback is immediate and open knowledge to all players, which serves to better inform 


players as to the potential consequences of certain strategies. All players can observe 


whenever the “Global Conflict” and “Environmental Risk” metrics change and are aware 


that if either variable reaches its maximum limit, all players lose the game. Similarly, all 


players can observe whenever any player achieves a Victory Point towards his or her win 


conditions, allowing for dynamic changes in strategic cooperation or competition 


between players. All players have immediate visibility when any player places an asset 
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on the game board or whenever any asset is disrupted, rendering it unusable for one turn. 


This enables players to adjust their strategies in an interactive series of interrelated 


systems, resulting in a constant cycle of player actions and counter-actions. 


I. PLAYER INTERACTIVE RELATIONSHIPS 


The game is designed for players to have the freedom to act individually or 


cooperatively, reflecting real-world geopolitics. Certain factions have abilities that are 


more effective when combined in mutually supporting roles with other players to enhance 


their total efficacy, such as committing naval assets to patrol commercial shipping routes 


to promote freedom of navigation. As such, the Nordic States and North America can 


each benefit from cooperation, as will Russia and China, to a greater extent than they 


would gain from other cooperative combinations. This thematically reflects the long-


standing ties of NATO, economic interdependency, national values, and democratic 


liberalism vs. authoritarian forms of government. 


NAVAL POSTGRADUATE SCHOOL  |  MONTEREY, CALIFORNIA  |  WWW.NPS.EDU


_________________________________________________________







 


24 


THIS PAGE INTENTIONALLY LEFT BLANK 


NAVAL POSTGRADUATE SCHOOL  |  MONTEREY, CALIFORNIA  |  WWW.NPS.EDU


_________________________________________________________







 


25 


VI. FINDINGS 


A. ANALYSIS OF PLAYER SURVEY DATA 


Unlike analytical wargames, which are designed to produce data for further 


applications, this educational wargame is intended to achieve learning objectives. 


Quantitative and qualitative data derived from pre-and-post-game player surveys 


provided feedback to assess how effectively the wargame accomplished those learning 


objectives. The sample size for the data evaluated below includes surveys from thirty 


players (n = 30). The player survey data collected is provided in supplement 2 and a 


blank example survey (Appendix I) are both attached.  


A key takeaway from the data is that players who were not SMEs on any aspect of 


Arctic geopolitics reported significant increases in personal knowledge of Arctic 


geopolitics after participating in the wargame (Figure 1). Players provided individual 


reports on Likert scales ranging from 1 to 10 points. Fourteen non-SME participants 


reported an increased median valuation of knowledge of Arctic geopolitics of 2.75 points, 


from a pre-game median score of 4.5 out of 10 to a post-game median score of 7.25 out 


of 10. Unsurprisingly, the sixteen SME players indicated only marginally higher scores 


with an unchanged median value of 8, a pre-game average of 7.5, and a post-game 


average of 7.9, an increase of 0.4. This data suggests that the wargame has utility for 


educating its primary, non-SME target audience about Arctic geopolitical considerations. 
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This graph depicts the players’ self-reported knowledge of Arctic Geopolitics before and 
after playing the wargame. Likert scale responses indicate a significant increase in 
knowledge of Arctic geopolitics within the non-SME target demographic and a marginal 
increase in the SME audience. 


Figure 1. Player Self-reported Knowledge of Arctic Geopolitics.  


This positive assessment was further supported by tabulating the number of Arctic 


Nations that players correctly identified in pre-and-post game surveys (Figure 2). Out of 


the eight Arctic Nations, the fourteen non-SME respondents correctly recalled a median 


of 6 in pre-game surveys and a median of 7 in post-game surveys. Their average scores 


increased from 5.9 to 7.1 after playing the wargame. The sixteen SME respondents 


correspondingly maintained a median score of 8 correctly identified Arctic Nations, 


although the average score increased marginally from 7.7 to 7.8.  
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This graph depicts the number of internationally recognized Arctic Nations that players 
correctly identified in pre-and-post game surveys. Within the non-SME target 
demographic, players demonstrated a moderate increase in correctly identified Arctic 
Nations after participating in the wargame, increasing the average score from 5.8 out of 8 
to 7.1 out of 8. Unsurprisingly, the SME participants demonstrated only a marginal 
increase in average score from 7.7 out of 8 to 7.8 out of 8.  


Figure 2. Player Correctness in Identifying Arctic Nations 


Post-game survey data assessing respondents’ perceptions of how difficult the 


wargame was to learn suggests that it is a slightly challenging game for new audiences to 


learn (Figure 3). On a 1-to-10 Likert scale, thirty players responded with a median 


difficulty assessment of 6, an average of 5.9, and a range from 2 to 9. Unsurprisingly, 


non-SME respondents reported higher average difficulty ratings than their SME 


counterparts. There appears to be a slight inverse correlation between players’ perceived 


learning difficulty and their self-professed familiarity with educational games (Figure 4). 


Players who are more experienced with games found this wargame to be less difficult. 


However, confidence in that correlation is poor due to a very low R2 value of 0.053.  
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This graph depicts player post-game survey responses to the perceived difficulty level of 
the wargame for new players to learn. The question was posed as a 1–10 Likert scale, 
with 1 being extremely easy and 10 being extremely hard. Responses indicate that the 
game is overall moderately challenging to learn; it is easier for SME audiences to grasp 
and slightly more difficult for non-SME players. Non-SME responses show a notably 
larger interquartile range, likely due to certain younger players being more familiar with 
gaming in general and a smaller minority having no prior experience with military 
wargames. 


Figure 3. Player Assessed Difficulty Level of Learning the Wargame 


 


This graph models the correlation between players’ self-reported familiarity with 
educational games and their perceived difficulty in learning this wargame. It suggests a 
general trend that the wargame is easier for new audiences to grasp if those players 
already have personal experience with wargames. Confidence in this trend is very low, 
however, due to an R2 score of 0.052. 


Figure 4. Assessment of Learning Difficulty vs. Familiarity with Educational 
Games 
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Qualitative comments in surveys and post-game discussions suggest that players 


consistently increase their understanding of Arctic geopolitics after playing through the 


wargame and that they enjoyed the experience. In context with the above quantitative 


data, this suggests that the game successfully achieves the core learning objectives.  


B. WARGAME FACILITATION CONSIDERATIONS 


The game typically takes new players approximately 90 minutes and lasts an 


average of seven total rounds. Experienced players can realistically complete the game in 


approximately 35–45 minutes. To streamline play for new target audiences, the game is 


optimally preceded by a 60-minute introduction brief to familiarize players with game 


learning objectives, how real-world thematic concepts are represented and simplified, the 


in-game player strategic objectives, game mechanics, a facilitator-guided mid-game 


round to demonstrate more aggressive strategies and counter-strategies, and a suggested 


quick-start guide (Appendix A), which recommends a series of actions to take during the 


first three rounds of play. Wargame facilitators should also ensure to have a copy of the 


game rulebook (Appendix B). If time constraints preclude the full introduction brief, 


game facilitators can provide a condensed overview and walk new players through the 


moves of the quick-start guide to expedite the overall game duration. To accommodate 


this latter time-constrained scenario, a brief instructional video provides a crash course to 


introduce new audiences to core concepts. (Supplement 4). Throughout all wargame 


iterations, players are encouraged to ask questions of their game facilitators to address 


any confusion over the rules or mechanics, although game facilitators should refrain from 


offering recommendations on strategy. 
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APPENDIX A – QUICK START GUIDES 
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APPENDIX B – RULE BOOK 
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APPENDIX C – GAME MAP 


The game board is a 36 inch by 24 inch playing surface. 
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APPENDIX D – PLAYER MATS 


 


 


 


NAVAL POSTGRADUATE SCHOOL  |  MONTEREY, CALIFORNIA  |  WWW.NPS.EDU


_________________________________________________________







 


64 


 


 


 


NAVAL POSTGRADUATE SCHOOL  |  MONTEREY, CALIFORNIA  |  WWW.NPS.EDU


_________________________________________________________







 


65 


 


 


 


 


 


 


 


NAVAL POSTGRADUATE SCHOOL  |  MONTEREY, CALIFORNIA  |  WWW.NPS.EDU


_________________________________________________________







 


66 


THIS PAGE INTENTIONALLY LEFT BLANK 


NAVAL POSTGRADUATE SCHOOL  |  MONTEREY, CALIFORNIA  |  WWW.NPS.EDU


_________________________________________________________







 


67 


APPENDIX E – ASSET AND TOKEN GRAPHICS 
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APPENDIX F – CARD GRAPHICS 
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APPENDIX G – SAMPLE PLAYER SURVEY 
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APPENDIX H – LOG OF PLAYTESTS  


05 April 2023  
Location: Glasgow Hall, Room 128 
In Attendance: Rachel Howell and Robert Leisinger 
Outcome: Initial prototype playtest. Resulted in a complete re-design. 


 


18 April 2023  
Location: Rachel Howell’s Residence 
In Attendance: Rachel Howell and Robert Leisinger 
Outcome: Refined player objectives, actions, and turn sequencing. Organized general 
format of player mats and identified aspects to include on map. 


 


26 April 2023  
Location: Rachel Howell’s Residence 
In Attendance: Rachel Howell and Robert Leisinger, and game design SME 
Outcome: Further updated available player actions and in-game economic system. 
Designed player pre-and-post game surveys. 


 


28 April 2023  
Location: Robert Leisinger’s Residence 
In Attendance: Rachel Howell, Robert Leisinger, and 2 board game SMEs 
Outcome: Played several advanced games to learn various mechanics (Scythe, Wingspan, 
Viking Chess, and Dominion). Informed the scalable action cost mechanic and asset 
transfer from player mats to map board.  


 


01 May 2023 
Location: Robert Leisinger’s Residence 
In Attendance: Rachel Howell and Robert Leisinger 
Outcome: Informed decision to change from a card-based economy to tokens; updated 
asset tokens. 
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03 May 2023 
Location: Glasgow Hall 
In Attendance: Dr. Jeffrey Appleget, Rachel Howell, and Robert Leisinger 
Outcome: Prompted extensive simplification in player actions from 19–20 each down to 
9–10 per faction. Simplified player interaction mechanics for technology trees. Removed 
the temporal, buff / de-buff style block mechanic. 


 


08 May 2023 
Location: Robert Leisinger’s Residence 
In Attendance: Rachel Howell, Robert Leisinger, game development SME, and 2 board 
game SMEs 
Outcome: Simplified and adjusted player actions, adjusted action costs, refined map 
metrics and turn-based VP conditions. Prompted extensive redesign to player mats. 


 


12 May 2023 
Location: Rachel Howell’s Residence 
In Attendance: Rachel Howell, Robert Leisinger, and board game SME 
Outcome: Economy balancing and further adjustments to select player actions, aesthetic 
representations of resource and diplomacy costs on player mats. Adjusted player starting 
conditions and quick-start guide. 


 


16 May 2023 
Location: Rachel Howell’s Residence 
In Attendance: Rachel Howell, Robert Leisinger, game development SME, and board 
game SME.  
Outcome: Further changes to asymmetric turn-based VP mechanics, switched faction-
unique aggressive player action, re-designed Nordic States player strategic objective and 
asset disruption action. Adjusted ship sustainment costs. 


 


17 May 2023  
Location: Glasgow Hall, Room 128 
In Attendance: Rachel Howell, Robert Leisinger, 5 NPS Students 
Outcome: Blind playtest. Refined asset disruption mechanic, adjusted economy balancing 
and world turn mechanic. 
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19 May 2023  
Location: Robert Leisinger’s Residence 
In Attendance: Rachel Howell and Robert Leisinger 
Outcome: Iterative play testing. Completely changed card mechanics. Developed 
spreadsheet for tracking player actions and cost to refine economy balancing. Changed 
the AC membership / EEZ extension mechanic. Added Nordic States retrofit resource rig 
with green tech action. 


 


23 May 2023  
Location: Rachel Howell’s Residence 
In Attendance: Rachel Howell and Robert Leisinger 
Outcome: Iterative play testing resulted in changes to action costs and faction-specific 
technology trees. 


 


27 May 2023 
Location: Rachel Howell’s Residence 
In Attendance: Rachel Howell, Robert Leisinger, and 3 board game SMEs 
Outcome: Minor changes to economy balancing. 


 


31 May 2023 
Location: Dudley Knox Library 
In Attendance: Rachel Howell and Robert Leisinger 
Outcome: Minor economy balancing and technology buy-down tree adjustments. 
Updated player mats. 


 


03 June 2023 
Location: Robert Leisinger’s Residence 
In Attendance: Robert Leisinger and 3 civilian play testers 
Outcome: Blind playtest. Refined mid-game walkthrough scenario. 
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06 June 2023  
Location: Glasgow Hall, Room 286 
In Attendance: Rachel Howell, Robert Leisinger, and 6 NPS faculty 
Outcome: Blind playtest. Informed change to icecap. 


 


05-06 September 2023 
Location: Sandhurst, United Kingdom 
In Attendance: Rachel Howell, Dr. Robert Burks, and Dr. Jeffrey Appleget  
Outcome: Two distinct play tests with approximately 15 players rotating in to play 
various factions. Players were game designers for military and civilian applications as 
well as regional experts. 
 


12 September 2023 
Location: USAFA 
In Attendance: Several military and civilian SMEs 
Outcome: Blind playtest. Collected player survey data for analysis and SME 
recommendations for changes. 
 


12 September 2023 
Location: USAFA 
In Attendance: Four Air Force Academy Cadets 
Outcome: Blind playtest. Collected player survey data for analysis. 
 


13 September 2023 
Location: USAFA 
In Attendance: Several military and civilian SMEs 
Outcome: Blind playtest. Collected player survey data for analysis and SME 
recommendations for changes. 
 
 
13 September 2023 
Location: USAFA 
In Attendance: Four Air Force Academy Cadets 
Outcome: Blind playtest. Collected player survey data for analysis. 
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12 October 2024  
Location: NPS Campus, MOVES Conference Room  
In Attendance: Robert Leisinger and 4 NPS faculty  
Outcome: Demonstrate game to MOVES key personnel for initial digitization.  
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SUPPLEMENTALS 


1. Supplemental 1 of 4: Game Turn Log


2. Supplemental 2 of 4: Survey Data


3. Supplemental 3 of 4: Economy Balancing


4. Supplemental 4 of 4: Instructional Video


The supplemental material contains information that is difficult to display in 


letter-page format. The game turn log is a spreadsheet that allowed for in-game tracking 


of player actions for iterative adjustments throughout the game design process. The 


survey data is a spreadsheet that has complied all the survey data used in this capstone; it 


was used to conduct the quantitative analysis that produced Figures 1 through 4. Future 


player survey data can be added to this spreadsheet to increase the dataset or to aid in 


gauging the efficacy of future game iterations. The economy balancing spreadsheet is a 


tool used throughout the game design process to weigh the in-game economic costs of 


player actions and inform iterative adjustments. As the game is developed further there 


may be a need to change action costs or adjust the number of actions; this spreadsheet 


will aid in making those changes. The instructional video is an overview of the wargame 


structure, objectives, and mechanics. It is intended as an introductory learning aid to 


familiarize new players with the wargame prior to playing it.  


To access the supplemental material(s) listed here, contact the Dudley Knox 


Library or visit the thesis pages in the library’s Calhoun database. 
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Blank Test Data

				Round		Faction		Resources Generated		Diplomacy Generated		VP Gained per Turn		Total VP		Traded
(R)		Traded
(D)		Action 1		Cost (R)		Cost (D)		VP		Action 2		Cost (R)		Cost (D)		VP		Action 3		Cost (R)		Cost (D)		VP				Turn-Based VP		OOT Cost (R)		OOT Cost (D)		End of Turn Resources		End of Turn Diplomacy		Qualitative Notes				Starting Resources		3		Starting Diplomacy		3		Nordic Tech Level		0				Action Reference Code		Faction		Cost (R)		Cost (D)		VP		Action		Notes

				1		Nordic						0		0																																						3		3																				A1		Nordic States		3		0		0		Research Green Tech

						N.A.						0		0																																						3		3																				A2		Nordic States		4		0		1		Research Green Tech (2)

						Russia						0		0																																						3		3																				A3		Nordic States		4		0		0		Research Green Tech (3)

						China						0		0																																						3		3																				A4		Nordic States		5		0		0		Research Green Tech (4)



				2		Nordic						0		0																																						3		3																				A5		Nordic States		5		0		0		Rsearch Green Tech (5)

						N.A.						0		0																																						3		3																				A6		Nordic States		6		0		1		Research Green Tech (6)

						Russia						0		0																																						3		3																				B1		Nordic States		1		0		0		Explore & Stake Claim on Resource Field (EEZ)

						China						0		0																																						3		3																				B2		Nordic States		1		1		0		Explore & Stake Claim on Resource Field (IW)



				3		Nordic						0		0																																						3		3						Bring pointer for tomorrow. Player: Russia, China, Nordic, North America. For failed dice roll on resource patch exploration, just disrupt it. On PRC player mat, it says "place on a Russian resource field". # Trade routes for environmental risk card simplicity?
For bottom right turn-based star actions, annotate "Reminder"
Notes: Formula assumptions: all players receive same starting R/D														C1		Nordic States		4		1		0		Build Green Resource Rig						GRR Tech Buydown Cost		0		0

						N.A.						0		0																																						3		3																Add columns after each Action for VP				C2		Nordic States		4		1		1		"								0		0

						Russia						0		0																																						3		3																Add colunn for turn-based VPs				C3		Nordic States		4		1		1		"

						China						0		0																																						3		3																				C4		Nordic States		4		1		1		"



				4		Nordic						0		0																																						3		3																				D1		Nordic States		3		0		0		Contract a Shipping Company

						N.A.						0		0																																						3		3																				D2		Nordic States		4		0		0		"

						Russia						0		0																																						3		3																				D3		Nordic States		5		0		1		"

						China						0		0																																						3		3																				E1		Nordic States		4		0		1		Build Ship



				5		Nordic						0		0																																						3		3																				E2		Nordic States		4		0		1		"

						N.A.						0		0																																						3		3																				E3		Nordic States		4		0		1		"

						Russia						0		0																																						3		3																				F1		Nordic States		0		1		0		Invest in EEZ Extension

						China						0		0																																						3		3						PRC: ambiguous star benefit icons in tech buy-down fields														F2		Nordic States		0		2		0



				6		Nordic						0		0																																						3		3																				F3		Nordic States		0		3		0

						N.A.						0		0																																						3		3																				F4		Nordic States		0		4		0

						Russia						0		0																																						3		3																				F5		Nordic States		0		5		0

						China						0		0																																						3		3																				F6		Nordic States		1		2		0



				7		Nordic						0		0																																						3		3

						N.A.						0		0																																						3		3

						Russia						0		0																																						3		3

						China						0		0																																						3		3



				8		Nordic						0		0																																						3		3

						N.A.						0		0																																						3		3

						Russia						0		0																																						3		3

						China						0		0																																						3		3



				9		Nordic						0		0																																						3		3

						N.A.						0		0																																						3		3

						Russia						0		0																																						3		3

						China						0		0																																						3		3



				10		Nordic						0		0																																						3		3

						N.A.						0		0																																						3		3

						Russia						0		0																																						3		3

						China						0		0																																						3		3



				11		Nordic						0		0																																						3		3

						N.A.						0		0																																						3		3

						Russia						0		0																																						3		3

						China						0		0																																						3		3



				12		Nordic						0		0																																						3		3

						N.A.						0		0																																						3		3

						Russia						0		0																																						3		3

						China						0		0																																						3		3





23MAY

				Round		Faction		Resources Generated		Diplomacy Generated		Traded
(R)		Traded
(D)		Action 1		Cost (R)		Cost (D)		VP		Action 2		Cost (R)		Cost (D)		VP		Action 3		Cost (R)		Cost (D)		VP				Turn-Based VP		OOT Cost (R)		OOT Cost (D)		VP Gained per Turn		End of Turn Resources		End of Turn Diplomacy		Total VP		Qualitative Notes				Starting Resources		3		Starting Diplomacy		3		Nordic Tech Level		0				Action Reference Code		Faction		Cost (R)		Cost (D)		VP		Action		Notes

				1		Nordic		3		3						Green Tech		1						Build Green Resource Rig		4		1				Invest in EEZ Extension				1												0		1		4		0																				A1		Nordic States		3		0		0		Research Green Tech

						N.A.		5		2						Arctic Tech		1						Contract Shipping Company		3						Build a Resource Rig		3														0		1		3		0																				A2		Nordic States		4		0		1		Research Green Tech (2)

						Russia		3		2						Research Tech		1						Build Resource Rig		3						Deploy 2 Ships on Tarriff Ops		2		2						1		-2				1		2		1		1																				A3		Nordic States		4		0		0		Research Green Tech (3)

						China		6		2						Contract Shipping Company		3						Deploy Ship to N.A. EEZ		1		2				Maritime Challenge		1		3												0		4		0		0																				A4		Nordic States		5		0		0		Research Green Tech (4)

				2		Nordic		5		3						Retrofit Rig				2				Contract Shipping Company		3						Diplomatic De-escallation		1		2						1						1		2		3		1																				A5		Nordic States		5		0		0		Rsearch Green Tech (5)

						N.A.		9		3						Develop Tech		2						Build a Ship		4						FONOPs		2		2										-1		0		2		5		0																				A6		Nordic States		6		0		1		Research Green Tech (6)

						Russia		7		3						Explore & Claim Field		0		1				Contract Shipping Company		4						Develop Military Tech		2														0		3		3		1																				B1		Nordic States		1		0		0		Explore & Stake Claim on Resource Field (EEZ)

						China		10		5						Fast Follower		1		1				Build Ship		6				1		Deploy Ship to N.A. EEZ		1		2												1		6		2		1																				B2		Nordic States		1		1		0		Explore & Stake Claim on Resource Field (IW)

				3		Nordic		7		4						Retrofit Rig				2				Build Ship		3				1		Deploy Ships to EEZ and Commerce		2		2												1		4		3		2						Bring pointer for tomorrow. Player: Russia, China, Nordic, North America. For failed dice roll on resource patch exploration, just disrupt it. On PRC player mat, it says "place on a Russian resource field". # Trade routes for environmental risk card simplicity?
For bottom right turn-based star actions, annotate "Reminder"
Notes: Formula assumptions: all players receive same starting R/D														C1		Nordic States		4		1		0		Build Green Resource Rig						GRR Tech Buydown Cost		0		0

						N.A.		9		3						Build Ship		5				1		Explore & Claim in IW		-1		1				Deploy Ship to N.A. EEZ		1		1								1				1		5		6		1																Add columns after each Action for VP				C2		Nordic States		4		1		1		"								0		0

						Russia		9		3						Develop Mil Tech		2						Build Rig in IW		3		1				Tariff Ops against China		2		2						1						1		5		3		2																Add colunn for turn-based VPs				C3		Nordic States		4		1		1		"

						China		8		5		-6		2		Fast Follower		1		1				Build Rig in IW		3		2				Economic Sabotage		2		1												0		2		5		1																				C4		Nordic States		4		1		1		"

				4		Nordic		5		4						Retrofit Rig				2				Diplomatic Deescalation		1		2				Build a Ship		5								1						1		3		3		3																				D1		Nordic States		3		0		0		Contract a Shipping Company

						N.A.		7		3						Build Ship		4				1		Build Resource Rig		3				1		Deploy Ship		1		1						1						3		4		8		4																				D2		Nordic States		4		0		0		"

						Russia		9		4						Develop Mil Tech		3						Build Ship		2						Explore & Claim Resource Field in IW		0		1												0		9		6		2																				D3		Nordic States		5		0		1		"

						China		12		5		-3		1		Maritime Lawfare Challenge		1		2				Build a Rig		3		2		1		Fast Follower		1		1								1				1		5		6		2																				E1		Nordic States		4		0		1		Build Ship

				5		Nordic		5		3						Contract Shipping Company		5				1		Retrofit a Rig				2				Invest in EEZ Extension				3						1						2		3		9		5																				E2		Nordic States		4		0		1		"

						N.A.		7		2						Build Ship		4				1		Invest in EEZ Extension				1				Contract Shipping Company		4								1						2		3		1		6																				E3		Nordic States		4		0		1		"

						Russia		7		2						Contract Shipping Company		5				1		Build Ship		2				1		Tariff Ops x 5		4		4												2		10		4		4																				F1		Nordic States		0		1		0		Invest in EEZ Extension

						China		8		2		-3		1		Fast Follower		2		1		1		Build Ship		3						Deploy Dual Use Ships to EEZs		1		2												1		5		0		3						PRC: ambiguous star benefit icons in tech buy-down fields														F2		Nordic States		0		2		0

				6		Nordic		8		5						Invest in EEZ Extension				5				Build Ship		8				1		Explore & Claim Resource Field in EEZ		0								1		-1				2		4		9		7																				F3		Nordic States		0		3		0

						N.A.		11		4						Invest in EEZ Extension				3				Contract Shipping Company		6						Explore & Claim Resource Fild in EEZ		0										-1				0		9		2		6																				F4		Nordic States		0		4		0

						Russia		12		5						Cyber Warfare Disrupts Ships		5				1		Explore A resource Field in EEZ		1						Build Ship		2								1		-3				2		17		9		6																				F5		Nordic States		0		5		0

						China		12		5						Contract Shipping Company		5				1		Fast Follower		2		2				Build Ship		2				1				1		3				3		5		3		6																				F6		Nordic States		1		2		0

				7		Nordic		9		5		-3		1		Invest in EEZ Extension				7																						1						1		10		8		8

						N.A.		12		5						Build Resource Rig		3				1		Invest in EEZ Extension				5				Contract a Shipping Company		9				1										2		9		2		8

						Russia		12		5						Build Ship		2				1		Build Resource Rig		3				1		Nuclear Brinkmanship		2		5		1						-3				3		25		9		9

						China		14		6						Contract Shipping Company		7				1		Fast Follower		2		2		1		Maritime Challenge		1		3						1		3				3		6		4		9

				8		Nordic		3		3						Build Green Resource Rig		4		1		1		Economic Sabotage on Russia		2		1																				1		7		9		9

						N.A.		15		6																																						0		24		8		8

						Russia																																										0		25		9		9

						China																																										0		6		4		9

				9		Nordic																																										0		7		9		9

						N.A.																																										0		24		8		8

						Russia																																										0		25		9		9

						China																																										0		6		4		9

				10		Nordic																																										0		7		9		9

						N.A.																																										0		24		8		8

						Russia																																										0		25		9		9

						China																																										0		6		4		9

				11		Nordic																																										0		7		9		9

						N.A.																																										0		24		8		8

						Russia																																										0		25		9		9

						China																																										0		6		4		9

				12		Nordic																																										0		7		9		9

						N.A.																																										0		24		8		8

						Russia																																										0		25		9		9

						China																																										0		6		4		9





SF298





image1.png

NAVAL
POSTGRADUATE
SCHOOL

MONTEREY, CALIFORNIA

SUPPLEMENTAL TO
DEFENSE ANALYSIS CAPSTONE REPORT

(1 of 4: Game Turn Log)

ARCTIC COOPERATION AND COMPETITION
'AS PROFESSIONAL MILITARY EDUCATION

by
Rachel A Howell and Robert. Leisnger
Decenber 2023

Advisor. Matthew . Zefferman
Second Reader: RobertE. Buks

Approved for public release. Distribution is unlimited.






image2.png

T a0

KEPORT DOCUMENTATIONPAGE e oeinst
TXCENCYTSEGNLY |2 REFORTDATE, T REFORTTYPE ANDDATES COVERED
ocebinty December 203 Deese Al Captons Report
TTITE D SETITLE T FUNDING NUNEERS

4RCTIC COOPERATION AND COMPETITION AS BROFESSIONAL
mimany EpUCATION

T ACTHOR() Faciel A Fowal B oot Loias
- PERFORMING ORGANIZATION NAEE) AND ADDRESS(ES) [ S PERFORNG

el PostgrduneScool ORGANIZATION REPORT
oy, CA 833455000 NomeR

5 SPONSORING NONTORING ACENCY NAEG 150 5 SFONSORING
ADDRESSES) AONITORING AGENCY
Na RePORT NOMEER

TL SCPPLEVENTARY NOTES T evs Senel B T B 5 e e iy B o B el 0
i poticy o posionof e Darmentf Defns r U S Govamman Ths e s  siplmesal

Th DISTRIBUTION  AVAILABILITY STATENENT T DISTRIEUTION CODE
 Appoved fo o e Disbion s wlimid i

15 BSTRACT (uasimem 70 word)

s climate change continues t afect the Arcic hroughout the 21stcenary, he region will become.
incrisingy sceeail t naion-stes o T8k omiaenal CmISEcs, SxFacion f i TS, 30
sceniic sesesich. Sat actors will acovdingly expand thes ecaiy presence in porlem it to
proect thase imerests . engage i geostaesic cooparaton aad. competiion. Such Arcic speciic
oncerns s not crey sphasioed o rofesianal ey Bdscason (PLE), which deproporaonsily
ocuces on angoing o smicpad coufcs i the Midle Es, Eutops, s Ass. This cspstons projec il
incresse awarenss of tese steic conceps s they parai to s nique operatag efonment of he
Arctic, draving basvly on the Diplomarc, Taormationsl, Miiary, and Economni (DIME) model of the
insuments of aaioal power Specifically, s proec used tanets f dul ering and serious gaming 10
prodace 3 bossd game fo incision i i to3esir Jvel PME for U, mltry pesonsel asd e
Contemporaris i allie and parer nstons. T capsons serves 2 8 Sameriork 0 Gaslate tis game ato
2 costffecive aud accassbl web browser-hosad gams fr the Naval Postgaduate Schools Giobal
cucation Community Coldoratio Ol (Global ECCO) gam Horary

TSERCTTERS T OB
waganing. v, g o competion, PV, profesianl iy sicaton pices

T6 PRICE CODE
TSCTRT TESECTRTY TSECTRT T CRTATION OF
CLASSIFICATION OF | CLASSIFICATION OF TEIS | CLASSIFICATION OF [ ABSTRACT
REFORT Pic SESTRACT
ecsses eciesses Decsses w








Cover





Player Knowledge Box Plots





Player Arctic Nation ID Scores





Learning Difficulty Scatterplot



Assessment of Learning Difficulty vs. 

Familiarity with Educational Games



Assessment of Learning Difficulty	
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Educational Games (1 - 10 Scale)





Subjective Difficulty Assessment















Perceived Difficulty





Survey Data



				Player Admin Data												Pre-Game Survey																		Post-Game Survey

				Player Number		Date		Play Test Iteration (1 - 4)		Player Rank and Service or Organization		Self-Professed SME (Y/N)		Professional Background		Pre-Game Survey		Q1: "On a scale of 1 - 10 how familiar are you with Arctic strategy and geopolitical considerations?"		Q2: List as many of the "Arctic Nations" as you can:		Q2: Number Correctly Identified (1 - 8)		Q2 Qualifier		Q3: "List as many (broad) national strategic interests specific to the Arctic that you feel the above countries share"		Q4: "In geopolitical terms, what do you believe makes the Arctic unique versus other regions?"		Q5: "On a scale of 1 - 10 how familiar are you with serious games (AKA adult learning games)?"		[For SMEs] Q6: "(Open Ended) What strategic-level concepts of Arctic competition do you feel are important to convey to military Field Grade Officers?"		Post-Game Survey		Q1: "On a scale of 1 - 10 how familiar are you with Arctic strategy and geopolitical considerations?"		Q2: List as many of the "Arctic Nations" as you can:		Q2: Number Correctly Identified (1 - 8)		Q2 Qualifier		Q3: "List as many (broad) national strategic interests specific to the Arctic that you feel the above countries share"		Q4: "In geopolitical terms, what do you believe makes the Arctic unique versus other regions?"		Q5: "What are the implications of climate change on future Arctic maritime commerce?"		Q6: "What are the implications of current Arctic Nation EEZs and international waters on natural resource extraction efforts and proposed EEZ extensions?"		Q7: "What role(s) do you see militaries playing in the Arctic in the coming decades?"		Q8: "On a scale of 1 - 10 how difficult was this game to learn how to play (with 1 being effortless and 10 being overly complicated)?"		Q9: "What would you recommend changing about this game?"		Q10: " Any other open-ended feedback:"		[For SMEs] Q11: "(Open Ended) In the context of your answer to the pre-game survey question  6, Do you feel this wargame effectively conveys the strategic-level concepts that you indicated earlier? Would you recommend further emphasizing or de-emphasizing certain aspects?"

				1		6/6/23		0		NPS Faculty / Global-ECCO		N				0		4		DEN, NOR, SWE, FIN, ICE		5				Resources, geopolitical security		It's not owned by on nation's "international waters"		6				1		9		DEN, FIN, NOR, SWE, U.S., CAN, RUS		7		(Forgot Iceland)		Trade! Geopolitics. Environment (for the Nordic countries)		"Increase"								7		Nothing!				"For digital: consider board representation for each team. Cheat sheet would be really useful for all of the ways to get victory points. The concept I struggled with personally was resource field claims. This is great; it is obvious that you put a tremendous amount of research, work, and thought into it"

				2		6/6/23		0		NPS Faculty / Global-ECCO		N				0		5		U.S., RUS, CAN, NOR, DEN, ICE		6				Trade routes when ice melts, natrual resources, access for military platforms		Cold, wet, contested		7				1		8		RUS, U.S., CAN, PRC, DEN, SWE, FIN		6		(Added PRC and removed Iceland)		Open trade routes, military de-escalation, resource extraction		Contested, cold, changing								8		Trim some actions				"Knowing other player's abilities and goals would have made me more strategic"

				3		6/6/23		0		NPS Faculty / Global-ECCO		N				0		5		NOR, RUS, FIN, U.S., ICE		5		(Added Antarctica and Estonia)		Access to other waterways; control, adding to their territories.		The Crossroads to climate secureity, territory that was previously unusable -> new frontier 		7				1		7.5		Den, NOR, SWE, FIN, U.S., CAN, RUS, ICE		8		(Listed Greenland instead of Denmark)		Access to shipping routes, security, tariffs from shipping routes, diplomatic power control		Changing constantly, variable events not in our control								7		Some sort of indication of other players' VPs				Unintelligible

				4		6/6/23		0		NPS Faculty / Global-ECCO		N				0		3		U.S. CAN, DEN, FIN, NOR, SWE, RUS		7		(Added PRC)		No Answer		No Answer		5				1		5		No Change		7				U.S./Canada: Rules-based Order		Ice Cap								8		Illegible				No Answer

				7		9/12/23		1		AF CIV, HQ USAFA / DFPS		N		UNK		0		7		U.S., CAN, RUS, DEN, SWE, NOR, FIN		7				Energy & Resources, Early Warning, Territorial Integrity		Greatest effect of climate change		6				1		9		USA, CAN, NOR, SWE, DEN, RUS, ICE, FIN		8				National Defense & Security, Access to Resources, Economic Growth		Contrast of multilateral approach (Nordics) vs. power (Russia / China) based ways.		HUGE		Really where the rubber hits the road in question #4.		Little role		6.5		Nuclear diplomacy has too profound an influence		Look forward to playing again!

				13		9/12/23		2		Cadet, USAFA		N				0		5		NOR, GRE, CAN, RUS, USA, DEN		5				Strategic positioning, resources, shipping access, science		Extremely harsh due to weather conditions		5				1		8		RUS, USA, CAN, GRE, FIN, NOR		6		(Listed Greenland Instead of Denmark)		Resources, Security, Shipping, Research		Many nations separated by ice.		Less ice, countries have more access to each other.		More resources will soon be available causing conflict over EEZ expansions.		Security of resource extractors & shipping routes.		9		Military naval ships felt under utilized outside of tariffs.		Complex but neat once we caught on.

				14		9/12/23		2		Cadet, USAFA		N				0		2		CAN, USA, RUS, NOR, GRE, ICE		6		(Listed Greenalnd instead of Denmark)		Resources, Economics (trade routes), Geographic advantage		Climate and dynamic / shifting / shrinking "ground"		4				1		7		USA, CAN, RUS, NOR, PRC		4				Resources, shipping routes, climate, conflict / tension		Every nation / entity has different interests / goals that overlap positively as well as negatively.		It allows for more commercial opportunity, which also leads to greater competition and international claims.		They leave resources open for conflict between actors without law to back it up.		Protecting national interests / resources with grey zone / salami tactics.		4		A card that each player has that indicates each player's goals to keep track of other nation's intentions [assuming he means Turn-Based Victory Point conditions]		It was very engaging and easy to buy in. It was also just complicated enough for me to want to understand it more / get better at it.

				15		9/12/23		2		Cadet, USAFA		N				0		3		DEN, NOR, SWE, USA, RUS, FIN, CAN		7				Economic resources, security, climate change		Rapidly changing geography, plentiful resources, direct / relatively short distance between U.S. and Russia		7				1		4		USA, CAN, DEN, ICE, RUS, SWE, FIN, NOR		8				Security, Resources, Trade, Climate Change, liberal world order / freedom of navigation / trade.		Rapidly changing geography, super powers bordering, immense resources, legal uncertainties.		Increase opportunities for trade, resources, military options.		Race for unclaimed resources at the pole, new free trade routes.		Heavily increased naval presence, increased northern vulnerability to conventional attacks, potential for warm water ports.		4		Felt like I had more resources than I could use.

				16		9/12/23		2		Cadet, USAFA		N				0		3		USA, PRC, RUS		2				Resources, Science, Defense, Shipping Lanes		The magnetic poles and direct access to U.S. / Russia.		5				1		3		NOR, SWE, FIN, DEN, ICE, USA, CAN, RUS		8				Research, resources, access, global warming		Weather and the access each country has, magnetic issues with compass.		Increases trade route access at all times.		Encroaching on other countries' territories.		Disruption and deterrence.		4		Some of the economic and conflict cards were ambiguous "a ship" vs. "your ship".		Maybe change exchange symbol from "O / O" to 
"O -> O". Quick start sheet.

				22		9/13/23		3		CIV, Institute for Future Conflict		N				0		2		RUS, CAN, GRE, SWE, FIN, USA, ICE, PRC		7				Economic: trade, Economic: resources access, Security: climate change, Values: International Law, Security: defense against		Changing environment over time due to climate change. International law (e.g., EEZs) more important than land-based disputes; weakness of international law opens space for disputes.		3				1		2		RUS, CAN, NOR, SWE, GRE, USA, ICE, FIN		8		(Listed Greenland Instead of Denmark)		Economic: Trade, Economic: resources, Security: climate effects, Values: Int'l Law.		Changing landscape given climate change. Preponderance of international law as the leading (and, as always, weak) rules of the game.		Greater access. More opportunities for cirses and escalation		These are like most international laws - subject to dispute, which can and likely will create political, military, and economic disagreements capable of sparking cirses.		This is a place in which I suspect the military's role will be (in general terms) constant - deter adversaries and seize objectives in line with political goals.		9		Either: 1) simplified gameplay, or 2) more thorough training on full range of actions available to all teams before gameplay.		Many, many moving parts. I did not understand the full range of move options for my own team at first, much less other teams' options. Understanding this full range of possibilities is necessary to make moves as these are "strategic interactions" (my move depends on what I expect others to do).

				25		9/13/23		4		Cadet, USAFA		N				0		6		USA, CAN, RUS, NOR, FIN, SWE		6				Commerce / Trade, Natural Resources		As global warming decreases the size of ice caps, new trade routes open up. It's changing every day.		5				1		8		NOR, FIN, SWE, USA, RUS, CAN, ICE		7				Trade Routes, Natural Resources, Economic Exclusivity, Green Energy		As the polar ice cap melts, the geopolitics of the region change just as fast. No other region can boast such a changing physical environment.		More shipping routes will be available, however there will be competition over who controls access to the routes.		There's going to be competition and debate about what belongs to who [sic].		FONOPs, spying and intel gathering.		3		Make turn details clearer on the left side of board.		Very good and realistic game!

				26		9/13/23		4		Cadet, USAFA		N				0		5		RUS, USA, GRE, NOR, FIN, SWE		6		(Listed Greenalnd instead of Denmark)		Global warming, freedom of passage, tyranny of distance, natrual resources.		Russia has the most coastline along the Arctic and their Northern Fleet is located there. If you look at the globe through the Arctic lense, U.S. & Russia are very close.		1				1		5		NOR, SWE, ICE, CAN, USA, RUS, GRE, FIN		8		(Listed Greenland Instead of Denmark)		Global Warming, Freedom of Passage, Resources, Trade		Resources, Proximity of Countries		Greater ability of passage / resources		Fight/conflict could ensue between nations for resources		FONOPs, deterrence		5		More advantageous for U.S. to win.

				27		9/13/23		4		Cadet, USAFA		N				0		2		RUS, USA, CAN, ICE, GRE, NOR, FIN		7		(Listed Greenalnd instead of Denmark)		Economics, Military, Resource Rights, Sovereignty		There are blurry lines of who owns what.		2				1		7		RUS, US, PRC, ICE, GRE, NOR, SWE, FIN		7		(Listed Greenland Instead of Denmark; added PRC)		Environmental Change, Militarization of Arctic, Economic Trade Routes, Resource rights		Ambiguity, and changing "geography"		Both positive; new economic opportunities & negative: climate change can hurt everyone.		The way the rules are set up there is bound to be conflict.		Either offensive to assert sovereignty or defend against incursions.		7		Russian ability to counter FONOPs		Interesting game, would love to play it again now I have a better idea of how it goes.

				28		9/13/23		4		Cadet, USAFA		N				0		6		RUS, GRE, CAN, NOR, SWE, FIN, USA, UK		7		(Listed Greenalnd instead of Denmark; added UK)		Trade Routes, Resources, Basing, Fishing, Extension of EEZ		Only region with a large unfixable environmental consequence		7				1		9		USA, RUS, CAN, PRC, SWE, FIN, NOR, DEN		7		(Added PRC instead of Iceland)		Resources, Fishing, Bases, Trade Routes		Risk to global environmental safety and large number of resources.		Opens trade routes and possible rig sites.		Results in heightened tensions due to struggle for what is available to "claim"		Mainlyl freedom of navigation and subversive operations.		5

				5		9/12/23		1		UNK		Y		UNK		0		9		U.S., NOR, SWE, FIN, CAN, RUS, ICE		7				Climate, Food Security, Indigeneous Population, Infrastructure, Transportation		Nexus of security concerns, overlap of Europe, Indo-Pacific, & North Atlantic		9		Arctic may not be where war happens, but international security concerns will confront and likely blead to conflict elsewhere.		1		9		No Change		7				No Change		No Change		Increase human traffic increases climate degradation		No incentive to work together		Unanswered		7		Long term perspective incentivizing green technologies				Yes!!

				6		9/12/23		1		CIV, USAFA DFPS		Y		UNK		0		5		U.S., CAN, RUS, NOR, SWE, DEN, FIN, ICE, PRC (Observer)		8				Environment / Climate, Mil Ops Competency, Natural Resources, Transport Routes		No land mass, new set of neighbors, extreme climate, distant from major bases		4		New strategic neighbors, non-traditional shared interests. Diplomacy effectiveness far more variable? Zero-sum, positive-sum, negative-sum aspects clear to players? Capacity to alter cost-benefit formulas between rounds? Cost of play linked costs of learning, too high for senior players?		1		5		No Change		8				Environment / Climate, Military Competency / Regional Security, Transport, Natrual Resources		Extreme weather, unexpected deposits, new neighbors, new set of common interests (shorter trade routes slowing climate change) [sic]		Negative sum game over long haul - asymmetric damage to economic operations over time, complicated by short-term gains with sudden access to new resources.		In the short time that we played we could not see the significance. Disruption in the game was relatively easy regardless of EEZ's. EEZ's were not defended much better than international waters.		They are likely to counter one another. It looks like diplomacy will be the key, so militaries are less often engaged at cost to all.		8		Redefinte and tailor your meta-objectives as the game goes digital. Certain atmospherics & player interactions will be lost as you gain efficiency.		Rather than learning about or developing real-life grand strategy for the Arctic, consider developing player skill at playing zero sum, positive sum, and negative sum games simultaneously.		From an academic perspective and for future generals this game does show how short-term economic or military scuccesses can have long-term negative environmental externalitites, hitting home well after an officer's development has ended. Also, in the Arctic, basic strategic assets such as ships and rigs take time to build. The balance of power can remain steady for some time, then change dramatically when one of those assets comes online.

				8		9/12/23		1		Major (RCAF), Deputy Chief, Regional Analysis Branch NORAD/NORTHCOM		Y		Military; works on Arctic Strategy. Has deployed to and operated in the Arctic.		0		7		CAN, U.S., RUS, NOR, SWE, FIN, DEN, ICE		8				Resource exploration / extraction, Arctic navigation, safety of life at sea, space sensing, territorial / continental shelf claims		Triplines for armed conflict will look different than all other Aos. Sub-conflictual activities can be significantly more harmful or otherwise complicated in ways not seen elsewhere.		5		Critical to understand that moving forward, climate change will impace all aspects of geopolitics in the Arctic - what happens in the Arctic, all happens IN the Arctic's physical environment, which is constantly changing, nightly variable, and harsh. Also, logistics has extra layers of complexity.		1		7		No Change		8				Resource exploitation, freedom of navigation, UNCLOS / law of the sea, treaty diplomacy		The fact that all events happen against the backdrop of a rapidly changing (and variably changing) physical environment.		Massive. For the game, may need to be able to scale or flex naval assets.		Stage is set for continual tensions in physically vulnerable environment.		Presence, surveillance, infrastructure development, disaster response.		5		Have diplomatic action cards that can be played either randoml, or as part of purchased (?) set that countries could play against each other (create options to work as a bloc for one turn).				Logistical challenge of all operations in Arctic, communications are incredibly difficult, distances are far bigger than people realize.

				9		9/12/23		1		CIV, NNC J713		Y		UNK		0		5		U.S., CAN, RUS, NOR, SWE, FIN, DEN, PRC*		7				Transportation / strategic Routes, energy, military		Lack of access, infrastructure, shorter access for military response / attack, lack of ability to sense / track military		5				1		5		No Change		7				Transportation (Sea Routes), Energy, Minerals, Fishing, Military Positioning		Relative physical military location of major adversaries, Rich untapped natural resources		Increase routes due to ice melt		Competition as geopolitical pressure		Enforcing / encroaching EEZ's, surveillance		4		The absolute victory points seem to lead to a relatively quick game, and no way to degrade so eventually "someone" wins.		Game was very enjoyable and deceptively simple to grasp. Tied to lesson modules this could enhance learning objectives. Perhaps build into each move an additional world environment descriptive that changes the situation.		By itself, the game is enjoyable but doesn't necessarily or automatically enhance knowledge but as mentioend above, tried to lessons (not sure what at this moment) could allow participants to explore new found knowledge in relation to the game.

				10		9/12/23		1		(I think NGB in Alaska?)		Y		Former military. Personal experience with advanced boardgames, video games		0		9		USA, RUS, PRC, DEN, FIN, SWE, CAN, ICE		7				Resources / oil / minerals /fish, security, shipping, research, global warming		Harsh climate, low infrastructure, oil/fish (minteral reserves), isolation.		8.5		Arctic capability and training is key. Too late to learn after an incident. Prior long term planning is key. 		1		9.5		NOR, ICE, GRE, USA, RUS, FIN, CAN, SWE		8		(Listed Greenland Instead of Denmark)		Resource development, security, resource exploration, shipping, environmental concerns, EEZ diplomacy		Location (Remote) - Same as Previous		It will open up resources, trade routes, and areas of conflict & cooperation.		Is critical for future resource exploration and potential resource pointes.		FONOPs, SAR, Shipping support, Security		2		Diplomacy is good but money (resources) and diplomacy should be controlled or taxed.		Add EEZ Zones as you invest in EEZ. Russian Tarriffs seemed easy to counter - shipping didn't come until the end.		Yes. Lots of fun and highlighted major issues/concerns. 

				11		9/12/23		1		UNK		Y		UNK		0		8		FIN, NOR, CAN, RUS, USA, GRE, ICE, SWE		8		(Listed Greenalnd instead of Denmark)		Physical security, strategic influence, trade routes, natural resources		The Arctic is a unique potential arena for a flashpoint of conflict with resources and strategic military space that create a reason to want to fight for the region.		9				1		9		GRE, RUS, USA, NOR, SWE, ICE, PRC, CAN, FIN		8		(Listed Greenland Instead of Denmark and added PRC)		Geographical strategic point, trade, natural resources, green tech		It has many culminating interests in so many different nations that creates a unique space for intense conflict.		It opens up new routes.		Effects potential areas for tariffs or disruptions. And increases potential for conflict.		Largely U.S. and Russian militaries		5		I would create a game mechanism that gives Russia a potential VP based on Chinese trading success.				I would suggest more alliance based connections that are more reflective of current world alliances. So, whether Russia gets VP or resources based off Chinese success in trading routes. Same with some connection between U.S. and Nordic States.

				12		9/12/23		1		CIV, USACE / ERDC-CRREL		Y		UNK		0		10		USA, CAN, NOR, FIN, RUS, SWE, ICE, DEN		8				Mineral / fishing rights / access, shipping lanes, sovereignty, military access (space)		Shared among many nations with no agreed prioritized set of concerns / needs.		1		Military priorities are driven by national priorities that may not align / sync with partners compared to other regions.		1		10		No Change		8						No single owner, differences in regional priorities		Allos for increased action / resources, potential for conflict.		That's going to be the confclit spark.		Going to start as resource extraction protection, going to spark conflict.		7		Might need some language clarification or term, North American shipping actions seem liike an afterthought as the NW passage is not open year round, Is there a mechanism to "prevent" greening?				No, but if actions are coupled with background info of why country has action x, y, … it can be used to convey concepts. Otherwise, is just win.

				17		9/13/23		3		USAFA Faculty		Y		Background in Wargaming?		0		5		USA, DEN, NOR, FIN, CAN, RUS, SWE, ICE		8				Freedom of Navigation, Resource Access, Conflict Avoidance		Common domain, fragile covenants, contested claims		5		Territoriality / sovereignty, Strategic competition, Resource access		1		6		No Change		8				No Change		No Change		No Change		No Change		Stability / Deterrence		6		More time to play		Good DIME-wide focus		Yes; No.

				18		9/13/23		3		GS CIV, USNORTHCOM J5		Y		Strategic Planner		0		10		USA, CAN, RUS, NOR, FIN, SWE, DEN, ICE		8				Influence, domain awareness, EEZs / Economics, Freedom of navigation, sovereignty, response		Environment, communications, lack of trained forces		8		Interests, domain awareness, response, force projection		1		10		No Change		8				FONOPs, General National Interests, Sovereignty, Infrastructure, Economics		Operating Environment		Competition for Resources		85% of resources are in EEZs. Reduces risk for potential conflict.		Deterrence, Presence		5		Pre-brief of Arctic nation interests. U.S. strategic guidance - NSAR, NDS, NMS, DPG		Pre-brief		We didn't really talk to the China & Russia players in general, U.S. doesn't care.

				19		9/13/23		3		Lt Col, USAF, SOCNORTH		Y				0		7		USA, CAN, RUS, NOR, FIN, SWE, DEN, ICE		8				Rare Earth Minerals, International Shipping / trade, Oil / Gas, Tourism, Fishing / Other resources including those that support indigeneous peoples' traditional lifestyles, Climate change, security (presence, control, freedom of navigation / maneuver, etc.)		For decades, the Arctic terrain / climate made access & control exclusive & taken for granted, i.e., a "4th wall", that made security & economic concerns an afterthought. Now due to increasing access & a lack of precedence, there is much uncertainty at an accelerated rate that is complicating matters without any clear templates to navigate it with a clear understanding of costs, risks, consequences. Also, strategic competitors are becoming desperate may take risks to seize resources, access, & control.		5		8		1		7		No Change		8				No Change		No Change		The rapidity (potential) of how quickly non-Arctic nations can gain access & shorten shipping time & costs is destabilizing, especially if Russia loses control.		Conflict via lawfare & residual / escalating military enforcement. Destabilization…		Competition for control, increased presence, & escalated risk of spillover.		6		Add a geoeconomic (sanctions?) element. Presence & diplomacy too broad. Add a turn recap by each team before moving on to next team's turn.		It is easy to stay in your team's bubble. Perhaps build on the turn recap and then have an opportunity for formal dealmaking in private / public.		I think a voiceover narrative by a [wargame facilitator] would help relay the consequences & correct situtaion. I think the strategic concepts are diluted by the platform-building & emplacement… & point-chasing.

				20		9/13/23		3		LCDR, USN / NORAD-USNORTHCOM		Y				0		8		NOR, SWE, FIN, DEN, USA, CAN, RUS, ICE		8				Environmental (weather resources), military (security, NSR, etc.), Economic (resources / shipping), information (claims "near-arctic), diplomatic (governance councils, indigeneous peoples).		Governance mechanisms (stable (historically), includes indigeneous observers / veto in Arctic Council). Fostered era of cooperation that is being tested by Russian aggression elsewhere, as well as temptation of resource extraction.		6		Unique geographical challenges of the terrain (impacts on mil equipment) at the tactical level, the unique governance mechanisms (along with recent challenges to those structures) at the strategic level.		1		8		No Change		8				Economic - Resources, trade routes, Information (establish norms), Diplomatic - International norms / Governance structures, Security (military) - access.		Cooperative current governance structures in a region of untapped resources (potential economic wealth).		Disruptions due to adverse weather but potential new economically viable routes (NSR - use, less cost prohbitive).		Potential for disruption. Potential UNCLOS challenges.		Protection. Securing shipping routes. Protectinve economic extraction efforts (fisheries, [indecipherable], rare earth).		6		Codifying paternship building -> less informal, more concrete advantages. Fore example - w/FIN&SWE NATO Bids, RUS now only non-nato partner on Arctic council.		Could need a time limit for turns.		Some of the environmental cards addressed prior concerns.

				21		9/13/23		3		Lt Col, USAF, National Guard Bureaua J5		Y		Strategic Planner		0		7		USA, CAN, DEN, NOR, SWE, FIN, RUS		7				New Shorter Shipping Routes, Untapped Resources		New access, no established rules of order (based on the new access)		1		The Arctic is important, just not yet, but if U.S. does not put thought and resources (DIME) to Arctic now, will be behind the power curve (we already are).		1		8		No Change		7				See previous, + Access to EEZ, Changing relevance of additional routes.		Convergence of national terrirotiy and EEZs		Entering into team building to establish an updated Arctic rules based order.		Going to be contested, will be a source of friction.		Any military that is seen as not being able to effectively plan in the Arctic will have a detrimental effect on the utility of that  country's instruments of national power.		7.5		Quick start guide "gain resources" in each suggested turn was confusing, turn sequence on board was much clearer.		Include Arctic council, voting blocs or ways for it to interact with the game.		Yes. Further emphasize the importance of direct cross-talk, I.E., state-to-state conversations and deals.

				23		9/13/23		3		Maj, USAF, Institute for Future Conflict		Y		AFSOC U-28 Pilot		0		8		ICE, NOR, USA, FIN, DEN, RUS, CAN, SWE		8				Resources, defense, sea lane traffic, climate, economy, presence		It’s the most dangerous place on earth, it will kill you before the enemy can. Everything takes longer.		4		Persistant presence, logistics and critical infrastructure, exercise, train and equip.		1		8		No Change		8				No Change		No Change		Cut down transit time, traffic icnrease.		Could cause international rules-based order to be challenged.		Keeping the international rules based order intact, partnering with allies, tech, equip.		6		Bring in some aire players		Really organized, thought through, great wargame! Liked the global perspective.		Yes, maybe consider what Polar Silk Road would do for this.

				24		9/13/23		3		SSG, USA / J22 RA NORAD / NORTHCOM		Y				0		6		NOR, Fin, DEN, RUS, USA< SWE, CAN, ICE		8				Natural resources, military capacity & capabilities, waterways, scientific research		The natrual resources and territory coming available due to global warming.		7				1		8		No Change		8				Natural Resources, Territorial Waters, Trade Routes, Military Capabilities, Military Capacity		Natural Resources		Ice melting, opening trade routes, and waterways for military capaiblities		Potential for disruption. Potential UNCLOS challenges.		Dual research enhancing military capaiblities in naval operations and naval ships.		6		A more in-depth description of the board game itself.		It was unique and a lot of fun. A time limit for turns could help reduce the time it takes between each turn.		Further emphasizing partnerships or current real world events.

				29		9/13/23		3		Ph.D., USSTRATCOM J2N		Y		N3C Intel Fusion Center		0		9		USA, ICE, NOR, FIN, CAN, DEN, SWE, RUS		8				Sovereignty claims, Security (military / law enforcement), Freedom of navigation, Diplomacy, Resource development / management		Arctic states will emphasize the "zone of peace" ideal, even as competition accelerates. But states stand to benefit from adherence to international law & norms.		1		Cooperation: Too often we stress the conflict narrative that dominates the media ("Cold War 2.0"). We need to balance the alarmist rhetoric with the things that have actually worked in the Arctic.		1		9		No Change		8				No Change		No Change		"So many ways to answer! Fish stocks are moving northward, ice is receding, which could open possible new navigation routes, it could cause an increase in shipping, which in turn elevates the risk of athropogenic disasters, i.e., oil spills"		"So far states seem to adhere to UNCLOS and claims because they stand to benefit from adhering to international law."		"A8 countries will continue to host cold-eather training (the U.S. being late in catching up), but control on-the-ground onflict is low. The naval domain will be increasingly important (surface & subsurface), while the air domain will remain constant."		5		"I didn't get to fully participate as I had to leave early for a guest lecture, so I don't feel comfortable suggesting changes. I enjoyed playing the game, I just think I needed more time to understand the rules (which comes with playing)."		"I played as China and I thought China's mission / intent was interesting. China's interest in the Arctic Council isn't nearly as strong as the game portrays it, but if you desired it to be a distraction, then I think that's clever."		"Apologies because I don't have the original paper in front of me. But I do believe the game conveys important concepts, namely the importance of climate change. Climate change is both an anthropogenic and naturogenic problem, and participants must be aware that convetnional national security issues are indelibly tied to the changing operating environment."		"
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		6		4		18		1																																								10		66		86		Turn 6		2		2		2						2		2		2		2				1		1		1		1		0		17		64		7		35																												6				59%				6		3				1		6		2		6		3		6		4		6		5		6		6		6

																																																						Turn 7		2		2		2						2		2		2		2				1		1		1		1		0		17		81		7		42																												7				65%				7		4

						Max G.T. saves 2 total Resources IOT Max Rigs																																																Turn 8		2		2		2		2				2		2		2		2				1		1		1		1		0		19		100		7		49																												8				71%				8		4

																																																						Turn 9		2		2		2		2				2		2		2		2				1		1		1		1		0		19		119		7		56																																				9		5				Nuclear Brinkmanship

																																																						Turn 10		2		2		2		2				2		2		2		2				1		1		1		1		0		19		138		7		63																																				10		5

																																																																																																																																11		6				Russia		Other		Russia		Other		Russia		Other		Russia		Other		Russia		Other		Russia		Other

		North America																																																																																																																														12		6				1		1		2		1		3		1		4		1		5		1		6		1				4 Assets		28%

		# Actions Built / Researched		Arctic Tech Cost		Arctic Tech Cumulative Resource Costs		Arctic Tech VP		Ships Built Max Cost (no tech buy-down)		Ships Built Min Cost (full tech buy-down)		Ships Cumulative Resource Costs (Full tech buy-down)		Ships Cumulative Resource Costs (no tech buy-down)		Ship VP		Exploration of Resource Field Costs		Resource Rigs (Max Costs w/o tech buy-down)		Cumulative Resource Costs (w/o tech buy-down)		Resource Rigs (Min Costs w/all tech buy-down)		Cumulative Resource Costs (w/all tech buy-down)		Max Dip Costs (explore / build on 3 fields in IW)		Min Dip Costs (tech lvl 6 and Explore 3 fields in EEZ)		Cumulative Diplomacy Costs		Resource Rig VP						Cost of Shipping Routes Contracted		Cumulative Resource Costs		Shipping VP		Cumulative VP		Min Sum Cost to Attain Corresponding VP		Max Sum Cost to Attain Corresponding VP		Turn #		Resource Gen from RR		Resource Gen from RR		Resource Gen from RR		Resource Gen from RR				Resource Gen from Shipping		Resource Gen from Shipping		Resource Gen from Shipping		Resource Gen from Shipping				Dip Gen from Shipping		Dip Gen from Shipping		Dip Gen from Shipping		Dip Gen from Shipping		Dip Gen from Shipping		Max Resource Gen Per Turn		Cumulative Resources Generated		Max Diplomacy Gen Per Turn		Max Cumulative Diplomacy Generated				Base GDP		Base Dip Gen.																														13		7				1		2		2		2		3		2		4		2		5		2		6		2				3 Assets		30%

		1		1		1		0		7		3		3		7		0		0		6		6		2		2		1		0		0-7		0						3		3		0		0		0		0		Turn 1																																5		5		2		4				5		2																																				1		3		2		3		3		3		4		3		5		3		6		3				2 Assets		42%

		2		2		3		0		7		3		6		14		1		1		6		12		2		4		2						1						4		7		0		2		11		27		Turn 2		2										2										1										9		14		3		7																																										1		4		2		4		3		4		4		4		5		4		6		4

		3		3		6		0		7		3		9		21		1		1		6		18		2		6		2						1						6		13		0		4		17		41		Turn 3		2										2		2								1		1								11		25		4		11																																										1		5		2		5		3		5		4		5		5		5		6		5

		4		4		10		1		7		3		12		28		1		1		6		24		2		8		2						1						9		22		1		8		55		87		Turn 4		2		2								2		2		2						1		1		1						15		40		5		16																																										1		6		2		6		3		6		4		6		5		6		6		6

		5		4		14		1																																								9		59		91		Turn 5		2		2								2		2		2		2				1		1		1		1		0		17		57		6		22

		6		4		18		1																																								10		63		95		Turn 6		2		2		2						2		2		2		2				1		1		1		1		0		19		76		6		28

																																																						Turn 7		2		2		2						2		2		2		2				1		1		1		1		0		19		95		6		34

						Max Arctic Tech saves up to 10 total Resources IOT build max ships, + up to 16 total Resources IOT build max resource rigs																																																Turn 8		2		2		2		2				2		2		2		2				1		1		1		1		0		21		116		6		40

																																																						Turn 9		2		2		2		2				2		2		2		2				1		1		1		1		0		21		137		6		46

																																																						Turn 10		2		2		2		2				2		2		2		2				1		1		1		1		0		21		158		6		52



		Russia

		# Actions Built / Researched		Military Tech Cost		Military Tech Cumulative Resource Costs		Military Tech VP		Ships Built Max Cost (no tech buy-down)		Ships Built Min Cost (full tech buy-down)		Ships Cumulative Resource Costs (max)		Ships Cumulative Resource Costs (min)		Ship VP						Resource Rig Costs		Cumulative R.R. Costs		Exploration of Resource Field Costs		Max Dip Costs (explore / build on 3 fields in IW)		Min Dip Costs (Explore / Build on 3 fields in EEZ)		Cumulative Diplomacy Costs		Resource Rig VP						Cost of Shipping Routes Contracted		Cumulative Resource Costs		Shipping VP		Cumulative VP		Min Sum Cost to Attain Corresponding VP		Max Sum Cost to Attain Corresponding VP		Turn #		Resource Gen from RR		Resource Gen from RR		Resource Gen from RR		Resource Gen from RR		Resource Gen from RR		Resource Gen from Shipping		Resource Gen from Shipping		Resource Gen from Shipping						Dip Gen from Shipping		Dip Gen from Shipping		Dip Gen from Shipping		Dip Gen from Shipping		Dip Gen from Shipping		Max Resource Gen Per Turn		Cumulative Resources Generated		Max Diplomacy Gen Per Turn		Max Cumulative Diplomacy Generated				Base GDP		Base Dip Gen.

		1		1		1		0		8		2		8		2		0						3		3		0		1		1		1-9		0						3		3		0		0		0		0		Turn 1																																3		3		2		4				3		2

		2		2		3		0		8		2		16		4		1						3		6		1		2		0				1						4		7		0		2		11		23		Turn 2		2		2								2										1										9		12		3		7

		3		2		5		0		8		2		24		6		0						3		9		1		2		0				0						5		12		1		3		23		35		Turn 3		2		2		2						2		2								1		1								13		25		4		11

		4		3		8		0		8		2		32		8		1						3		12		1		2		0				0												4		27		51		Turn 4		2		2		2		2				2		2		2						1		1		1						17		42		5		16

		5		3		11		0		8		2		40		10		1						3		15		1		2		0				1												6		41		71		Turn 5		2		2		2		2		2		2		2		2						1		1		1						19		61		5		21

		6		4		15		1																																								7		56		86		Turn 6		2		2		2		2		2		2		2		2						1		1		1						19		80		5		26

																																																						Turn 7		2		2		2		2		2		2		2		2						1		1		1						19		99		5		31

								Max tech saves up to 30 total resources IOT build max Ships + decreases cost of Cyber Attacks																																														Turn 8		2		2		2		2		2		2		2		2						1		1		1						19		118		5		36

																																																						Turn 9		2		2		2		2		2		2		2		2						1		1		1						19		137		5		41

																																																						Turn 10		2		2		2		2		2		2		2		2						1		1		1						19		156		5		46



		China																																																																																														Base GDP		Base Dip Gen.

		# Actions Built / Researched		Fast Follower Tech		Fast Follower Tech (Min) Cum. Resource Costs		Fast Follower Tech VP		Ships Built Max Cost (no tech buy-down)		Ships Built Min Cost (full tech buy-down)		Ships Cumulative Resource Costs (max)		Ships Cumulative Resource Costs (min)		Ship VP						Resource Rig Min Costs (Full buy-down)		Cumulative R.R. Costs		Stealing Resource Claim Resource Costs [Maritime Lawfare Challenge]		Stealing Resource Claim Diplomacy Costs [Maritime Lawfare Challenge]		Min Dip Costs [full Fast Follower Tech Buy-Down]		Max Dip Costs (no Fast Follower Tech Buy Down)		Min Cum. Diplomacy Costs		Max Cum. Diplomacy Costs		Resource Rig VP		Cost of Shipping Routes Contracted		Cumulative Resource Costs		Shipping VP		Cumulative VP		Min Sum Cost to Attain Corresponding VP		Max Sum Cost to Attain Corresponding VP		Turn #		Resource Gen from RR		Resource Gen from RR		Resource Gen from RR		Resource Gen from RR		Resource Gen from RR		Resource Gen from Shipping		Resource Gen from Shipping		Resource Gen from Shipping		Resource Gen from Shipping		Resource Gen from Shipping		Dip Gen from Shipping		Dip Gen from Shipping		Dip Gen from Shipping		Dip Gen from Shipping		Dip Gen from Shipping		Max Resource Gen Per Turn		Cumulative Resources Generated		Max Diplomacy Gen Per Turn		Max Cumulative Diplomacy Generated				4		2

		1		1		1		0		9		2		9		2		1						3		3		1		3		0		2		3		5		0		3		3		0		1		2		9		Turn 1												2		2								1		1								8		8		4		6

		2		1		2		0		9		2		18		4		0						3		6		1		3		0		2		6		10		1		5		8		1		3		21		28		Turn 2		2										2		2		2						1		1		1						12		20		5		11

		3		1		3		0		9		2		27		6		1						3		9		1		3		0		2		9		15		0		7		15		1		5		32		53		Turn 3		2										2		2		2		2				1		1		1		1				14		34		6		17

		4		1		4		1																3		12		1		3		0		2		12		20		1		11		26		1		8		55		76		Turn 4		2		2								2		2		2		2		2		1		1		1		1		1		18		52		7		24

		5		1		5		0																																								8		55		76		Turn 5		2		2								2		2		2		2		2		1		1		1		1		1		18		70		7		31

		6		1		6		1																																								9		57		78		Turn 6		2		2		2						2		2		2		2		2		1		1		1		1		1		20		90		7		38

		7		1		7		0																																								9		57		78		Turn 7		2		2		2						2		2		2		2		2		1		1		1		1		1		20		110		7		45

		8		1		8		1																																								10		59		80		Turn 8		2		2		2		2				2		2		2		2		2		1		1		1		1		1		22		132		7		52

		9		1		9		0																																														Turn 9		2		2		2		2				2		2		2		2		2		1		1		1		1		1		22		154		7		59

																																																						Turn 10		2		2		2		2				2		2		2		2		2		1		1		1		1		1		22		176		7		66

						Max tech saves up to 21 total resources IOT build max Ships + up to 8 total diplomacy to build max Resource Rigs

																																																		Plus 12-to-20 Diplomacy
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