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Abstract 

 The strategic security environment has changed drastically over the last decade, with the 

passing of the American unipolar moment leading to the beginnings of a new era of strategic inter-

state competition. However, unlike past eras of competition, this iteration will see states compete 

within an increasingly destabilized climate system because of climate change. This thesis explores 

how the impacts of climate change will shape the upcoming era of competition, focusing on its 

effects on grand strategy, given the latter’s important role as a ‘bridge’ that links the means and 

ways of a state to its ends. In particular, the central question addressed by this thesis is as follows: 

Do the observed global environmental changes because of climate change necessitate the 

broadening of the geographic understanding of grand strategy? This thesis argues that climate 

change has and will continue to impact the conduct of strategy in the future. It also argues that 

climate change must be explicitly incorporated into modern understandings of grand strategy given 

its ability to undermine the economic underpinnings of states that enable the pursuit of their goals 

in a feasible and sustainable manner. In making this argument, this thesis develops a conceptual 

framework linking climate change through to the implementation of grand strategy, using the case 

of the 2022 Pakistani floods as a demonstrative case study to show how climate change can 

generate significant impacts on the grand strategies of states. 
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Chapter 1: Introduction  

 

We will likely not call the future exactly right, but we must think through the 

nature of continuity and change in strategic trends to discern their military 

implications to avoid being completely wrong. These implications serve to 

influence the concepts that drive our services’ adaptations to the environments 

within which they will operate, adaptations that are essential if our leaders are 

to have the fewest regrets when future crises strike.1 

- General James Mattis, The Joint Operating Environment, 2010 

 

The strategic security environment has changed drastically since the end of the Cold War, 

transforming from a bipolar system with two adversarial blocs, represented by the North Atlantic 

Treaty Organization (NATO) and the Warsaw Pact to a unipolar system dominated by the United 

States and its NATO allies. The end of this era of strategic competition also transformed the 

understanding of the post-Cold War era that followed, with the study of conventional and nuclear 

armed conflict between states being discarded in favour of asymmetric and ethnic conflicts 

involving (non-)state actors. Despite hopes to the contrary, the American unipolar moment has 

proved to be a fleeting one, with the emergence of strategic competitors to America’s hegemonic 

power in the late 2010’s and the recognition of ‘near-peer’ threats to America’s hegemonic status 

in 2018.2 To this end, the US has noted in its 2022 National Defence Strategy that competitor 

states, namely the People’s Republic of China and to a lesser extent Russia, are working to 

undermine the liberal international order and the US’ military advantage.3 This perspective has 

 
1 United States Joint Forces Command, “The Joint Operating Environment, 2010,” February 18, 2010, 2, 

https://www.jcs.mil/Portals/36/Documents/Doctrine/concepts/joe_2010.pdf?ver=2017-12-30-132036-843.  
2 Russian President Vladimir Putin’s speech at the Munich Security Conference in 2007 serves as a declaration of 

Russia’s intent to challenge the American-led unipolar order, see Vladimir Putin, “Speech and the Following 

Discussion at the Munich Conference on Security Policy,” February 10, 2007, 

http://en.kremlin.ru/events/president/transcripts/copy/24034; Jim Mattis, “Summary of the 2018 National Defense 

Strategy of the United States of America,” January 19, 2018, 1-3, 

https://dod.defense.gov/Portals/1/Documents/pubs/2018-National-Defense-Strategy-Summary.pdf.  
3 U.S. Department of Defense, “2022 National Defense Strategy of the United States of America,” October 27, 2022, 

4-6, https://media.defense.gov/2022/Oct/27/2003103845/-1/-1/1/2022-NATIONAL-DEFENSE-STRATEGY-NPR-

MDR.PDF.  

https://www.jcs.mil/Portals/36/Documents/Doctrine/concepts/joe_2010.pdf?ver=2017-12-30-132036-843
http://en.kremlin.ru/events/president/transcripts/copy/24034
https://dod.defense.gov/Portals/1/Documents/pubs/2018-National-Defense-Strategy-Summary.pdf
https://media.defense.gov/2022/Oct/27/2003103845/-1/-1/1/2022-NATIONAL-DEFENSE-STRATEGY-NPR-MDR.PDF
https://media.defense.gov/2022/Oct/27/2003103845/-1/-1/1/2022-NATIONAL-DEFENSE-STRATEGY-NPR-MDR.PDF
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also been embraced by NATO, whose 2022 Strategic Concept notes that the Euro-Atlantic area is 

no longer at peace due to Russia’s aggression in Ukraine and China’s ambitions and coercive 

policies that challenge the interests, security, and values of member states.4 

The resumption of great power competition has already had several impacts on the 

international system, with the ongoing war in Ukraine and the gradual decoupling of Western 

economies from Russia serving as strong examples of this. On a deeper level, however, the 

resumption of great power competition has reinforced the importance of strategy as a tool of 

statecraft given its critical role in bridging a state’s policies and the means of a state to implement 

them.5 As such, while “everyone needs a strategy,”6 this is especially true in the current political 

context where states are increasingly bargaining with one another in a rational way through the 

use of means up to and including armed conflict.7  

While the purpose that grand strategy has remained constant throughout history, each state 

has had to adapt to compete and survive in its unique historical circumstances, taking into 

consideration the socio-cultural, economic, geographical, technological, historical, military, and 

political contexts.8 The present evolution of grand strategy in the 21st century has been no 

exception, and these factors have already begun to shape the conduct of grand strategies in the 21st 

century. Notable among the aforementioned contexts is that of geography, which “has a pervasive 

and sometimes even controlling significance”9 on grand strategy. In the modern era, inter-state 

strategic competition not only takes place on land, at sea, and in the air, but also in the space and 

cyber domains, with the tyranny of distance having varied impacts in each. However, this 

 
4 North Atlantic Treaty Organization, “NATO 2022 Strategic Concept,” June 29, 2022, 

https://www.nato.int/strategic-concept/.   
5 Colin Gray, The Strategy Bridge (Oxford, Oxford University Press, 2010): 29. 
6 Lawrence Freedman, Strategy: A History (Oxford: Oxford University Press, 2013): ix. 
7 Thomas C. Schelling, The Strategies of Conflict (New York: Oxford University Press, 1963): 5. 
8 Gray, The Strategy Bridge, 40. 
9 Ibid. 

https://www.nato.int/strategic-concept/
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competition is also becoming increasingly influenced by the emergence and recognition of climate 

change as a security(-related) issue. 

The discourse on climate as a security issue began in earnest in the late 1980s after the 

negotiation and signature of the 1987 Montreal Protocol on Substances That Deplete the Ozone 

Layer by more than 40 nations. The following year, Canada held a conference entitled “The 

Changing Atmosphere Implications for Global Security,” where the chairwoman of the United 

Nations’ World Commission on Environment and Development stated that “[t]he impact of world 

climate change may be greater than any challenge mankind has faced, with the exception of 

preventing nuclear war.”10 These events, coupled with the influence of the nascent human security 

school during the 1990s, provided the practical and theoretical basis for the climate security school. 

These efforts would continue to evolve into the 2000s, with national governments, supranational 

institutions, and international organizations entering the debate.11 Ultimately these efforts 

culminated in the formation of four distinct schools of thought on environmental security ranging 

from the determinists, who argue that climate change will lead to wars in the 21st century, to the 

deniers, who challenge the links between climate and conflict.12 Moving beyond efforts of 

academics and political practitioners to predict or forecast events of the future, history has also 

played an important role in understanding how climate has impacted politics in the past. In this 

respect, Geoffery Parker’s proposed methodology of using history to study the “genesis, impact 

 
10 Phillip Shabecoff, “Norway and Canada Call for Pact to Protect Atmosphere,” The New York Times, June 28, 

1988, https://www.nytimes.com/1988/06/28/science/norway-and-canada-call-for-pact-to-protect-atmosphere.html.   
11 Hans Gunter Braunch and Jurgen Scheffran, “Introduction: Climate Change, Human Security, and Violent 

Conflict in the Anthropocene,” in Climate Change, Human Security, and Violent Conflict: Challenges for Societal 

Stability, eds. Jurgen Scheffran et al. (New York: Springer, 2012), 7. 
12 Braunch and Scheffran, “Introduction,” 17-18. 

https://www.nytimes.com/1988/06/28/science/norway-and-canada-call-for-pact-to-protect-atmosphere.html
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and consequences of past catastrophes”13 using information provided by the natural and social 

sciences has proven particularly beneficial. 

The current and future effects of climate change have been well documented in recent years 

thanks to the work of academics and (inter-)governmental organizations – notably the United 

Nation’s Intergovernmental Panel on Climate Change (IPCC). In their most recent report, the IPCC 

noted that “[h]uman-induced climate change… has caused widespread adverse impact and related 

losses and damages to nature and people, beyond natural climate variability. Some development 

and adaptation efforts have reduced vulnerability” but the “rise in weather and climate extremes 

has led to some irreversible impacts as natural and human systems are pushed beyond their ability 

to adapt [emphasis added].”14 Of particular concern in these reports is the effect of these changes 

on global food and water security – noting that food supply will be less stable and less nutritious, 

and that water security will be reduced in the coming decades.15 The effects of these changes are 

not limited by region, income, or governmental capacity. As noted in a recent parliamentary report 

by the United Kingdom, changes in climate risk have “outstripped the pace of adaptation,”16 

leaving it increasingly less prepared for the effects of climate change. Echoing this sentiment, 

Canada17 and the US18 have both raised concerns regarding changes in precipitation patterns, with 

 
13 Geoffery Parker, Global Crisis: War, Climate Change and Catastrophe in the Seventeenth Century (New Haven: 

Yale University Press, 2013): xvi. 
14 Intergovernmental Panel on Climate Change (IPCC), “Climate Change 2022: Impacts, Adaptation and 

Vulnerability,” February 22, 2022, 7-8, https://www.ipcc.ch/report/sixth-assessment-report-working-group-ii/.  
15 IPCC, “Climate Change and Land,” January 2020, 17, https://www.ipcc.ch/srccl/; IPCC, “Climate Change 2022,” 

10. 
16  United Kingdom Climate Change Committee, “Independent Assessment of UK Climate Risk,” June 16, 2021, 57, 

https://www.theccc.org.uk/publication/independent-assessment-of-uk-climate-risk/.  
17 Government of Canada, “Canada’s Changing Climate Report,” 2019, 36, https://www.canada.ca/en/environment-

climate-change/services/science-technology/canadas-changing-climate-report.html; Government of Canada, 

“Canada’s Changing Climate Report in Light of the Latest Global Science Assessment,” 2022, 22, 

https://www.canada.ca/en/environment-climate-change/services/science-technology/canadas-changing-climate-

report.html.  
18 U.S. Global Change Research Program, “Fourth National Climate Assessment,” November 23, 2018, 146, 392 

https://nca2018.globalchange.gov/.  

https://www.ipcc.ch/report/sixth-assessment-report-working-group-ii/
https://www.ipcc.ch/srccl/
https://www.theccc.org.uk/publication/independent-assessment-of-uk-climate-risk/
https://www.canada.ca/en/environment-climate-change/services/science-technology/canadas-changing-climate-report.html
https://www.canada.ca/en/environment-climate-change/services/science-technology/canadas-changing-climate-report.html
https://www.canada.ca/en/environment-climate-change/services/science-technology/canadas-changing-climate-report.html
https://www.canada.ca/en/environment-climate-change/services/science-technology/canadas-changing-climate-report.html
https://nca2018.globalchange.gov/


5 

 

the latter noting water quantity and quality challenges as well as negative impacts on agriculture 

as a result. More broadly, both countries Canada and the US have also noted the importance and 

potential impacts of environmental security issues on traditional, military-centric security 

concerns.19 

The polar regions, particularly the Arctic, have also seen significant changes in their 

topography and ecosystems as a result of climate change. One area of particular concern has been 

the reduction in Arctic sea ice extent in all months of the year, leading to younger ice composition 

and increased shipping activity in summer when sea ice cover is reduced.20 Aside from the human 

and ecological impacts that this change brings, it has also brought about renewed state interest in 

resource extraction in, and trade routes through, the Arctic.21 These developments have led some 

scholars to believe that the region will become more reflective of traditional means of co-operation 

and competition present in the international community. As such, these scholars effectively argue 

that climate change and great power competition are overturning the conceptualization of the 

region as one of regional governance, co-operation, and peaceful co-existence.22 The current break 

in cooperation between Russia and the other members of the Arctic Council appears to have 

cemented this this trend towards competition. This sentiment was recently summarized by former 

 
19 Canada Department of National Defence, Strong, Secure and Engaged: Canada’s Defence Policy, Catalogue no. 

D2-386/2017E-PDF (Ottawa, ON: National Defence, 2017): 50-52, 57, 75, 

https://publications.gc.ca/site/eng/9.835971/publication.html; U.S. Department of Defense, “2022 National Defense 

Strategy of the United States of America,” 6. 
20 IPCC, “Chapter 3: Polar Regions,” in Special Report: Special Report on the Ocean and Cryosphere in a Changing 

Climate, 205-6, https://www.ipcc.ch/srocc/chapter/chapter-3-2/.  
21 For example, see United States Geological Survey, “Circum-Arctic Resource Appraisal: Estimates of 

Undiscovered Oil and Gas North of the Arctic Circle,” July 23, 2008, https://pubs.usgs.gov/fs/2008/3049/.  
22 Rob Huebert, “Geopolitics, Security, and the Changing Arctic,” in (Re)Conceptualizing Arctic Security, eds. P. 

Whitney Lackenbauer, Ryan Dean and Rob Huebert (Calgary: Centre for Military, Security and Strategic Studies, 

2017): 5, http://carc.org/wp-content/uploads/2018/03/REconceptualizing-Arctic-Security.pdf; Michael Byers, 

International Law and the Arctic (Cambridge: Cambridge University Press, 2013): 4-5; Juha Kaplya and Hari 

Mikkola, ““On Arctic Exceptionalism: Critical Reflections in the Light of the Arctic Sunrise Case and the Crisis in 

Ukraine,” Finnish Institute of International Affairs, April 2015, 9, https://www.fiia.fi/wp-

content/uploads/2017/01/wp85.pdf. 

https://publications.gc.ca/site/eng/9.835971/publication.html
https://www.ipcc.ch/srocc/chapter/chapter-3-2/
https://pubs.usgs.gov/fs/2008/3049/
http://carc.org/wp-content/uploads/2018/03/REconceptualizing-Arctic-Security.pdf
https://www.fiia.fi/wp-content/uploads/2017/01/wp85.pdf
https://www.fiia.fi/wp-content/uploads/2017/01/wp85.pdf
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US Deputy Undersecretary of Defence Sherri Goodman who stated that “[w]e have entered an era 

in the Arctic of cold peace at best, where Russia is less tethered to the Arctic institutions that have 

provided stability for the last quarter century.”23 Coupled with the North Atlantic Treaty 

Organization’s possible interest in developing a regional Arctic strategy, the renewed focus on 

deterrence through defence as a result of Russia’s actions may prevent the region from remaining 

one of low tensions.24 As a result, while already contributing to the competitive dynamics of the 

system, the increased accessibility of the Arctic region and the likelihood of increasingly ice-free 

summers by 2050 will effectively open the region to become an area of strategic competition.25   

Climate change is shaping the environment that states cooperate and compete in. It is also 

pushing the ability of human systems to adapt, leading to (un)known effects on the global resource 

base. Accordingly, these impacts will not only affect the resource base from which states draw 

upon to implement their policies, but also where these resources may be applied in the future. 

Given grand strategy’s role in “bridging” policy and the means to implement it, the underlying 

geographical changes briefly touched upon above will likely continue to affect the conduct of 

grand strategy into the future. Unfortunately, academic literature linking grand strategy and 

climate change remains underdeveloped, if not non-existent. The significance of this gap in 

knowledge is difficult to understate because future inter-state competition in the 21st century will 

see grand strategy being used in a context of rapid climactic change. As a result, the knowledge 

 
23 Global Affairs Canada, “Joint Statement on Arctic Council Cooperation Following Russia’s Invasion of Ukraine,” 

March 3, 2022, https://www.canada.ca/en/global-affairs/news/2022/03/joint-statement-on-arctic-council-

cooperation-following-russias-invasion-of-ukraine.html; Quil Lawrence, “NATO troops conducted a routine war 

exercise in the Arctic. This year felt different,” NPR, April 15, 2022, 

https://www.npr.org/2022/04/15/1091492248/nato-arctic-war-game-had-a-cold-war-feel.  
24 North Atlantic Treaty Organization, “NATO 2030: United for a New Era,” November 25, 2020, 41, 

https://www.nato.int/nato_static_fl2014/assets/pdf/2020/12/pdf/201201-Reflection-Group-Final-Report-Uni.pdf.  
25 IPCC, “Ocean, Cryosphere and Sea Level Change,” in Climate Change 2021: The Physical Science Basis, 2021, 

  1215, https://www.ipcc.ch/report/ar6/wg1/.  

https://www.canada.ca/en/global-affairs/news/2022/03/joint-statement-on-arctic-council-cooperation-following-russias-invasion-of-ukraine.html
https://www.canada.ca/en/global-affairs/news/2022/03/joint-statement-on-arctic-council-cooperation-following-russias-invasion-of-ukraine.html
https://www.npr.org/2022/04/15/1091492248/nato-arctic-war-game-had-a-cold-war-feel
https://www.nato.int/nato_static_fl2014/assets/pdf/2020/12/pdf/201201-Reflection-Group-Final-Report-Uni.pdf
https://www.ipcc.ch/report/ar6/wg1/
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base of what impacts, if any, climate change will have on grand strategy will be crucial in gaining 

and maintaining an edge future inter-state competition. 

The aim of this thesis is to contribute to the academic understanding of the intersection of 

climate change and grand strategy. In particular, this thesis aims to be a touching-off point for the 

subject by exploring the need to broaden of the conceptualization of geography within grand 

strategy. Accordingly, the question that this thesis seeks to answer is as follows: Do the observed 

global environmental changes because of climate change necessitate the broadening of the 

geographic understanding of grand strategy? The core argument that this thesis makes in response 

to this question is that climate change has and will undoubtedly impact the conduct of grand 

strategy in the future. As such, climate change should be explicitly incorporated into modern 

concepts of grand strategy. In making this argument, this thesis argues that the effects of climate 

change will have significant implications on key state resources available to its economic 

instrument to exploit. This thesis also argues that these changes to state resource bases will affect 

the behaviour of states in the international system and affect the feasibility and sustainability of 

strategies that can successfully be pursued by states. 

Theoretical Framework 

Similar to the approach taken by other scholars in the field of strategy, the theoretical 

framework used by this thesis falls firmly within the scope of the realist school. In particular, this 

thesis draws upon neoclassical realism, which takes the state as its unit of reference and assumes 

that politics is a perpetual struggle between states for material power in a world of scarce resources 

marked by uncertainty.26 This theory builds upon neorealism by moving beyond the system-level 

 
26 Jeffery W. Taliaferro, Steven E. Lobell, and Norrin M. Ripsman, “Introduction: Neoclassical Realism, the State, 

and Foreign Policy,” in Neoclassical Realism, the State, and Foreign Policy, eds. Steven E. Lobell, Norrin M. 

Ripsman, and Jeffery W. Taliaferro (Cambridge: Cambridge University Press, 2009): 4. 
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insights regarding relative power distributions and explaining why, how, and under what 

conditions the internal characteristics of states intervene between the assessment of events and the 

policies that end up being pursued.27 As such, unlike neorealists, neoclassical realists argue that 

“there is no immediate or perfect transmission belt linking material capabilities to foreign policy 

behavior.”28 Rather, they note four key impediments to this transmission belt: (1) the constraints 

in correctly perceiving systemic stimuli, (2) the ability for leaders to react irrationally to systemic 

stimuli, (3) the ambiguity regarding the nature of systemic stimuli, and (4) the limitations on 

domestic resources to respond to systemic stimuli.29 In doing so, neoclassical realists treat the state 

as an intervening structural variable where the foreign policy executive acts at the intersection of 

the international and the domestic.30   

The selection of neoclassical realism as the theoretical framework helps to advance the 

arguments of this thesis in several key ways. First, its Janus-faced nature enables the examination 

of variables inside the state from material capabilities to foreign policy behaviour. Given that the 

crux of the argument put forward by this thesis revolves around the ability of climate change to 

affect available resources as well as the economic and military instruments of power, any theory 

entailing the ‘black boxing’ of the state, such as neorealism, would prove inadequate. Second, 

there is considerable overlap between the variables identified in neoclassical realism and those that 

are identified in the conceptual framework used in this thesis. Notable here is the relative 

equivalence of ‘state capacity’ and ‘management by leadership’ as outlined in Chapter 2 with the 

 
27 Ibid. 
28 Gideon Rose, “Neoclassical Realism and Theories of Foreign Policy,” World Politics 51, no. 1 (October 1998): 

146–147, DOI: https://www.jstor.org/stable/25054068.  
29 Norrin M. Ripsman, “Neoclassical Realism,” in Oxford Research Encyclopedia of International Studies (Oxford: 

Oxford University Press, 2017), n.p., DOI: https://doi.org/10.1093/acrefore/9780190846626.013.36.  
30 Steven E. Lobell, “Threat Assessment, the State, and Foreign Policy: A Neoclassical Realist Model,” in 

Neoclassical Realism, the State, and Foreign Policy, eds. Steven E. Lobell, Norrin M. Ripsman, and Jeffery W. 

Taliaferro (Cambridge: Cambridge University Press, 2009): 43. 

https://www.jstor.org/stable/25054068
https://doi.org/10.1093/acrefore/9780190846626.013.36
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‘extractive and mobilization capacity of politico-military institutions’ and the foreign policy 

executive, respectively.31 This complementarity provides a strong theoretical basis from which the 

thesis can make its argumentation and provides it with explanatory power that goes beyond 

system-level insights driven by rationality. Third, given that the evolution of the strategic 

environment is a function of domestic political arrangements of states and their interactions with 

others, this theory can help to contribute to an explanation of changes in the international system 

over the long term.32 In combination with the first two points, this ability to forecast the effects on 

power generation relative to other actors in the international system enables a broader discussion 

of climate change as a driver of system-wide behaviour.  

The application of neoclassical realism within the context of this thesis necessitates some 

modification to ensure conceptual clarity. As will be further discussed in Chapter 2, grand strategy 

is fundamentally composed of three variables, namely: capacity, leadership, and time. In this 

context, climate change is the independent variable that acts through the intervening variables of 

capacity and leadership to impact the dependent variable of grand strategy. Accordingly, the seven 

intervening variables identified by Ripsman, Taliaferro, and Lobell (see Figure 1) have been 

transformed such that leader images and strategic culture become leadership, state-society 

relations and domestic institutions become capacity, and perception, decision-making and policy 

implementation become the state.33 Given the emphasis of this thesis on exploring the impact of 

climate change on capacity, particular attention will be placed on decision-making and policy 

 
31 Taliaferro, Lobell, and Ripsman, “Introduction: Neoclassical Realism, the State, and Foreign Policy,” 4; Lobell, 

“Threat Assessment, the State, and Foreign Policy: A Neoclassical Realist Model,” 43-45. 
32 Norrin M. Ripsman, Jeffrey W. Taliaferro, and Steven E. Lobell, “The Scope and Domain of Neoclassical 

Realism: The Dependent Variables,” in Neoclassical Realist Theory of International Relations eds. Norrin M. 

Ripsman, Jeffrey W. Taliaferro, and Steven E. Lobell (Oxford: Oxford University Press, 2016): 81-83, Oxford 

Academic. 
33 Norrin M. Ripsman, Jeffrey W. Taliaferro, and Steven E. Lobell, “Neoclassical Realist Intervening Variables,” in 

Neoclassical Realist Theory of International Relations eds. Norrin M. Ripsman, Jeffrey W. Taliaferro, and Steven E. 

Lobell (Oxford: Oxford University Press, 2016): 58, Oxford Academic. 
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implementation of the state. Although this impairs the ability to analyze the positive or negative 

impacts of leadership across the transmission belt of the state, this emphasis helps to focalize the 

argumentation of this thesis and enables a preliminary discussion on the subject that identifies 

pathways for further research. 

 
Figure 1: The neoclassical realist model of foreign policy.34 

The application of this theoretical framework is advanced through the argumentation in the 

proceeding chapters of this thesis via the sub-arguments inherent in the overall research question: 

Do the observed global environmental changes because of climate change necessitate the 

broadening of the geographic understanding of grand strategy? In particular, these sub-arguments 

are structured around the following three hypotheses, with the H0 and H1 being addressed in 

Chapter 3 and H2 being addressed in Chapter 4. 

H0: Climate change has been meaningfully addressed in modern understandings of grand strategy. 

H1: Climate change has/will have a significant impact on state capacity. 

H2: The effects of climate change on state capacity impact grand strategy. 

As alluded to above, these sub-arguments do not meaningfully address the variable of 

leadership despite its ability to impact the management of state resources. However, while not 

 
34 Ibid. 
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specifically addressed by the hypotheses above, the role of leadership is discussed throughout the 

case study presented in Chapter 4 to control for this. Overall, this thesis disproves its null 

hypothesis, and builds on this finding to discover a positive correlation between climate change 

and state capacity as well as between state capacity and grand strategy. It stops short, however, of 

quantifying the explanatory strength of these variables for methodological reasons noted below. 

Methodology 

The methodological approach used by this thesis is a qualitative case study approach about 

the 2022 Pakistani floods. The selection of this case was driven by the need to utilize a positive 

case study where climate change did play a role in impacting the resource base of a country to such 

an extent that it affected the country’s grand strategy. It was also driven by the need to utilize a 

recent case with sufficient data to demonstrate the impetus of incorporating climate change into 

contemporaneous understandings of grand strategy. This use of a demonstrative case study to 

validate the conceptual framework presented in this thesis tying climate change to grand strategy 

is not without precedent. This thesis takes inspiration from Thomas Homer-Dixon and Jessica Blitt 

who used a similar methodological approach in their book Ecoviolence: Links Among 

Environment, Population, and Security to address the role and significance of environmental 

scarcity in conflict.35 Although this thesis only undertakes one case study, as opposed to the five 

undertaken by Homer-Dixon and Blitt, it provides sufficient evidence to argue for the expansion 

of our understanding of grand strategy. In addition to this case, several related and analogous cases 

are discussed such as the ongoing decarbonization of the global economy as well as the food supply 

shock because of Russia’s aggression in Ukraine, respectively. While not a core focus of the thesis, 

these cases help to illustrate specific linkages between climate change and grand strategy and 

 
35 See Thomas Homer-Dixon and Jessica Blitt, eds., Ecoviolence: Links Among Environment, Population, and 

Security (Lanham: Rowman and Littlefield Publishers, 1998), in particular 1-19. 
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solidify the argumentation made throughout the thesis. A key limitation of the case selection in 

this thesis is the lack of a dedicated case validating the ties between climate change, the availability 

of mineral resources, and grand strategy. This has been acknowledged here and in Chapter 5, where 

it is identified as an area of further research. 

In line with the broader literature on grand strategy a case study approach was selected as 

the methodological approach for this thesis. The selection of this approach is beneficial as it 

enables a high degree of conceptual validity and allows for the testing of new hypotheses, the 

exploration of causal mechanisms, and modelling and assessment complex causal relations.36 

Simply put, case studies enable the identification and measurement of variables to be studied by 

the researcher that are otherwise difficult to measure via alternative methods.37 The high levels of 

conceptual validity offered by this approach are essential to the argumentation of this thesis as it 

provides the means to identify new variables and explore their causal mechanisms in detail. This 

approach also avoids the omission of contextual and intervening variables that may have impacted 

the outcome of events and inform the argumentation of this thesis.38 However, this approach is 

also imbued with shortfalls. In particular, researchers have noted that bias in case selection and the 

(mis)identification of the relative impact of variables as potential pitfalls.39 In the case of the first 

two issues, these have been mitigated through the explicit acknowledgement that the case study is 

demonstrative by nature. It is also mitigated by noting the finding of a linkage between climate 

change and grand strategy without quantifying the relative impact of this variable. In addition, this 

thesis disagrees with critics of single case studies who cite the aforementioned issues as well as 

 
36 Alexander L. George and Andrew Bennett, Case Studies and Theory Development in the Social Sciences 

(Cambridge: MIT Press, 2005): 27-30, ProQuest Ebook Central. 
37 Ibid., 28. 
38 Ibid., 29. 
39 Ibid., 30-38.  
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the issue of generalizability40 as pitfalls of this approach. Rather, while acknowledging the 

aforementioned shortcomings, this thesis agrees with King, Keohane, and Verba that single case 

studies can derive causal or descriptive inferences if it is part of a research program.41 As such, 

this thesis qualifies its use of a single case study as a limitation of its methodology and notes that 

future research should be done to verify its inferences and conclusions. 

The dataset used in this thesis is includes both primary and secondary sources. Pertinent to 

the case study itself, this includes data from Pakistan’s Ministry of Water Resources, Ministry of 

Planning Development and Special Initiatives, and Natural Disaster Management Authority. This 

data is used to provide the official Pakistani perspective on the cause and extent of flood damages 

and to highlight the government’s recognition of the persistent flood risk it faces that is being 

exacerbated by climate change. This thesis also draws on a range of secondary sources from the 

field of climate science and strategy to identify the existing gap in the academic literature and 

argue in favour of a broader understanding of grand strategy. Specifically, data from international 

governmental organizations such as the Intergovernmental Panel on Climate Change, the 

International Monetary Fund, and the Asian Development Bank is used to provide a deeper 

understanding of the impacts of climate change and the financial impacts of the 2022 Pakistani 

flood, respectively. Outside of the qualitative sources noted above, this thesis also draws on the 

Stockholm International Peace Research Institute’s Military Expenditure Database to quantify the 

impacts of the floods on Pakistani defence spending. 

 
40 For a good discussion on the subject, see Roger Gomm, Martyn Hammersley & Peter Foster, “Case Study and 

Generalization,” in Case Study Method: Key Issues, Key Texts (London: Sage Publications, 2000): 98-112. Khairul 

Baharein Mohd Noor, “Case Study: A Strategic Research Methodology,” American Journal of Applied Sciences 5, 

vol. 11 (2008): 1602, DOI: 10.3844/ajassp.2008.1602.1604, also notes the issue of generalization. 
41 Gary King, Robert Keohane, and Sidney Verba, Designing Social Inquiry: Scientific Inference in Qualitative 

Research (Princeton: Princeton University Press, 1994): 211-212. 
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Chapter Roadmap 

The argument made by this thesis is spread across the four chapters that follow.  

Chapter 2 undertakes a literature review on grand strategy with the goal of defining the 

concept of grand strategy and identifying how states pursue grand strategy in the international 

system. This review aims to define the core ontology of the thesis and demonstrate the current 

bounds of what constitutes grand strategy and locate itself within the literature. In doing so, this 

chapter identifies capacity, leadership, and time as the core theoretical components of grand 

strategy. It also defines the core components of state capacity in terms of the diplomatic, military, 

informational, and economic instruments of power, and discusses the primacy of the economic 

instrument. This chapter leverages the framework provided by Peter Layton to typify the grand 

strategies and resourcing approaches used by states ahead of the case study in Chapter 4. 

Chapter 3 develops the link between climate change and grand strategy by exploring the 

effect of climate change on national resource bases, arguing that climate can no longer be 

considered a constant feature within our understanding of geography. This chapter makes this 

argument in two parts. First, it begins by tracing back the historical lack of understanding regarding 

climate change and makes the case that it is no longer possible to assume a stable climate system 

within our understanding of geography. Building on this assertion, this chapter then makes the 

case for a broadened understanding of geography and provides a conceptual framework that links 

climate change to national resource bases to the economic and military instruments of power. The 

second section of this chapter undertakes a review of the impacts of climate change on the 

economic instrument of power, focusing on food and water security as well as the potential for 

resource extraction in the polar regions. 
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Chapter 4 explores the theoretical linkages between climate change, the economic 

instrument of power, and grand strategy as outlined in the previous chapter with the goal of better 

understanding how climate can impact grand strategy and shape the actions of the states pursuing 

it. In doing so, this chapter begins by discussing how climate impacts state capacity can affect the 

feasibility and sustainability of grand strategy and explores the ways in which these impacts are 

shaping the behaviours of (non-)state actors in the international system. It then examines the 2022 

Pakistani floods a demonstrative case study to highlight the challenge posed by climate-induced 

risk to grand strategy and validate the conceptual framework developed in Chapter 3.  

Chapter 5 marks the conclusion of the thesis and summarizes the findings of the three 

previous chapters. Notably, this chapter highlights the successful validation of the conceptual 

framework developed in Chapter 3 linking climate change, the economic instrument of power, and 

grand strategy. It also argues that the need for domestic economic resilience as well as strategic 

adaptability and flexibility requires a refocusing of academic inquiry on the management of 

domestic resources by leadership in order to effectively conduct grand strategy in the 21st century. 

This chapter finishes by discussing the limitations of the research design of this thesis identifies 

areas for further research.  
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Chapter 2: A Review of Grand Strategy 

 

The role of the strategist is to exercise influence over the volatility, manage the 

uncertainty, simplify the complexity, and resolve the ambiguity, all in terms 

favorable to the interests of the state and in compliance with policy guidance.42 

- Harry Yarger, Strategic Theory for the 21st Century 

 

The study of strategy, and by extension grand strategy, has a rich tradition within the social 

sciences informed by insights from academics and practitioners alike. While many of the classical 

texts such as Sun Tzu’s Art of War and Carl von Clausewitz’s On War continue to generate insights 

on the subject of strategy, more recent efforts have worked to build and refine the ideas of these 

foundational texts. This chapter provides the base from which this discussion of grand strategy and 

climate change can be furthered by defining the concept of grand strategy and identifying how 

states pursue grand strategy in the international system. 

To accomplish these aims, this chapter will be subdivided into two sections. The first will 

provide a review of classical works on strategy to ground the concept of grand strategy within the 

overall literature of strategy and differentiate the historical and current forms of the concept. It will 

then move on to provide a definition of grand strategy that will be used in this thesis. The second 

subsection will outline how states pursue grand strategy. It will begin by identifying the three types 

of grand strategy before outlining how states utilize the instruments of power at their disposal to 

implement them. Particular attention will be given to the economic instrument of power given the 

importance of this to both the generation of power as well as the severe impacts that climate will 

have on it (see Chapter 3). 

 
42 Yarger, Strategic Theory for the 21st Century: The Little Book on Big Strategy (Carlisle: US Army War College 

Press, 2006): 18.  
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Grand Strategy from Clausewitz to Modernity 

Strategy to Grand Strategy: Early Efforts in Developing and Broadening the Concept 

 Strategy, let alone grand strategy, is an essentially contested concept with no agreed-upon 

definition ascribing its limits and boundaries.43 The earliest usage of the word strategy can be 

traced back to European military discourse in 1771, with the roots of the word itself going back to 

the classic Greek and Byzantine word strategos, meaning general.44 Since 1771, the term has 

evolved from one centred on the use of organized violence to achieve political aims to one that is 

applied in everyday language to refer to the balancing of the ends, ways, and means to achieve 

identified objectives.45  

Although many wrote on the subject before his treatise was posthumously published by his 

wife in 1832, Carl von Clausewitz’s On War made several contributions to that proved 

foundational to the Western understanding of war, strategy, and grand strategy. In particular, 

Clausewitz advanced the understanding of strategy by linking the use of force to political 

objectives. As developed in the first three books of his treatise, war and strategy are intrinsically 

linked. War, he argued, is an “act of force to compel our opponent to do our will”46 and serves to 

continue policy by other means.47 In more tangible terms, the link between war and strategy results 

from the conduct of war, where the tactics, defined as the “planning and conduct of fighting,”48 

are combined to achieve the political object of the war. As such, Clausewitz’s understanding of 

 
43 Freedman, Strategy, xi. 
44 Edward N. Luttwak, Strategy: The Logic of War and Peace (Cambridge: The Belknap Press of the Harvard 

University Press, 2001): 267; Lawrence Freedman, “Grand Strategy: History of a Concept,” in The Oxford 

Handbook of Grand Strategy, eds. Thierry Balzacq and Ronald R. Krebs (Oxford: Oxford University Press, 2021), 

26. 
45 See Freedman, Strategy, xi. 
46 Carl von Clausewitz, On War, eds. Michael Howard and Peter Paret (Princeton: Princeton University Press, 

1984), 75. 
47 Clausewitz, On War, 87. 
48 Clausewitz, On War, 128. 
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strategy focuses solely on the “theory of the use of engagements for the object of the war,”49 where 

the political object is the end and organized violence aimed at disarming the enemy is the way to 

achieve this. Although this narrow understanding of the concept has since evolved, his 

identification of force as a key component of strategy – and by extension, the exertion of state 

power – to achieve political ends has forever marked strategy as distinct from other human 

endeavours.50  

In addition to providing the basis for the Western understanding of strategy, Clausewitz 

also introduced the concept of friction describe the ability for things to not go as planned. While 

the reference of friction in his treatise was in reference to war, it is equally as applicable to his 

conceptualization of strategy due to the ability for things to go wrong as a result of chance or other 

reasons.51 This insight has proven to be enduring. As noted by Colin Gray, “Friction is always a 

fact… Danger, exertion, uncertainty, and chance beset the Roman and Byzantines, just as they best 

the Americans, Russians and everybody else.”52 This insight also sheds light on the nature of the 

environment which strategy takes place, underscoring the need for strategists to contend with 

volatility, uncertainty, and ambiguity regardless of the level of strategy being pursued.53  

 Writing a few years after the publication of On War, Antoine-Henri de Jomini published 

his book The Art of War. Although now considered to be dated due to his emphasis on Napoleonic-

era tactics and operations (grand tactics), this book was well received at the at the time of writing 

and proved to be influential in post-Napoleonic period. In contrast to Clausewitz’s understanding 

of strategy, Jomini chose not to tie strategy directly to the political object. Rather, he links the art 

 
49 Ibid. 
50 Clausewitz, On War, 75-77, 80-81. 
51 Clausewitz, On War, 119. 
52 Colin S. Gray, The Strategy Bridge: Theory for Practice (Oxford: Oxford University Press, 2010): 148-149. 
53 Ibid; Harry R. Yarger, Strategic Theory for the 21st Century: The Little Book on Big Strategy (US Army War 

College Press, 2006): 18, https://press.armywarcollege.edu/monographs/723/.  

https://press.armywarcollege.edu/monographs/723/
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of war, and by extension strategy, to the reasons governments choose to go to war. These reasons, 

in turn, included various political objectives54 or simply a “mania for conquest.”55 As a result of 

this, Jomini defined strategy in operational terms as “the art of making war upon the map, and 

[comprehending] the whole theater of operations.”56 In other words, “strategy decides where to 

act,”57 while other aspects of the art of war such as logistics and grand tactics bring troops to that 

point and decide how to employ said troops against the enemy, respectively. Overall, however, 

Jomini’s characterization of strategy is similar to that of Clausewitz’s in that he places strategy 

within the context of war and identifies the use of force as a way to achieve a specific political 

end. As a result of this, both Jomini and Clausewitz successfully sketched the initial boundaries of 

what constitutes strategy and influenced subsequent authors of (grand) strategy by reifying the 

importance of the use of force towards political objectives. 

 Following the publication of these texts in the first half of the 19th century, the study of 

strategy stagnated until consecutive world wars precipitated a larger re-appraisal of the its 

boundaries.58 Writing shortly before the First World War, Julian Corbett’s Some Principles of 

Maritime Strategy stood at the vanguard of this movement by linking naval and military strategy 

to the theory of war to highlight a “larger strategy which regards the fleet and army as one weapon, 

which co-ordinates their action.”59 While already widening the conceptualization of strategy by 

 
54 These political objectives include going to war “To reclaim certain rights or to defend them; To protect and 

maintain the great interests of the state, as commerce, manufactures, or agriculture; To uphold neighboring states 

whose existence is necessary either for the safety of the government or the balance of power; To fulfill the 

obligations of offensive and defensive alliances; To propagate political or religious theories, to crush them out, or to 

defend them; To increase the influence and power of the state by acquisitions of territory; To defend the threatened 

independence of the state; To avenge insulted honor.” See Baron de Jomini, The Art of War, eds. G.H. Mendell and 

W.P. Craighill (Westport: Greenwood Press, 1971): 12. 
55 Ibid. 
56 Jomini, The Art of War, 62. 
57 Ibid. 
58 Freedman, “Grand Strategy,” 27-29. 
59 Julian Stafford Corbett, Some Principles of Maritime Strategy (Project Gutenburg): 10. 
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linking two otherwise disparate combat domains, he further broadened this conceptualization in 

his other works. Notably, in “Strategical Terms and Definitions used in Lectures on Naval History” 

and “Notes on Strategy” Corbett defined strategy as being the “art of directing force to the ends in 

view”60 and identified two sub-types of strategy: major strategy and minor strategy. Of particular 

interest is the former, which deals with the ‘ulterior objects’ of war and ensures each tactical or 

operational engagement with the enemy is a step towards achieving the overarching political 

objective of the war.61 In so doing, Corbett provided the earliest definition of what we might now 

consider to be “grand” strategy, with this being the alignment of “the whole resources of the nation 

for war.”62  

Elaborating on this basic definition, Corbett also outlined the instruments states use in 

major (grand) strategy, with the armed forces being paramount given their ability to effect 

warfare.63 He also highlighted the importance of the “political and diplomatic position of the 

country”64 to guide the armed forces and “the commercial and financial position”65 of the state 

through which the armed forces are maintained. Broadly construed, Corbett’s conceptualization of 

the instruments of national power aligns well with modern understandings of the subject. For 

instance, the commonly used DIME framework identifies four instruments, with these being the 

diplomatic, informational, military, and economic instruments of power.66 However, as will be 

discussed later in this section, modern treatment of the instruments of power diverge in the ranking 

of the relative importance of the instruments. Modern understandings also incorporate new 

 
60 Corbett, Some Principles of Maritime Strategy, 308, 326. 
61 Corbett, Some Principles of Maritime Strategy, 326.  
62 Corbett, Some Principles of Maritime Strategy, 327. 
63 Ibid. 
64 Ibid. 
65 Ibid. 
66 Royal College of Defence Studies, “Getting Strategy Right (Enough),” September 4, 2017, 32-42, 

https://nebula.wsimg.com/68287520fb0f33e0aad004ced7281f33?AccessKeyId=5F5B89AA45A3D66BEBBD&disp

osition=0&alloworigin=1. 

https://nebula.wsimg.com/68287520fb0f33e0aad004ced7281f33?AccessKeyId=5F5B89AA45A3D66BEBBD&disposition=0&alloworigin=1
https://nebula.wsimg.com/68287520fb0f33e0aad004ced7281f33?AccessKeyId=5F5B89AA45A3D66BEBBD&disposition=0&alloworigin=1
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instruments such as the informational instrument which encompasses “infrastructure, capabilities, 

and processes by which a state or non-state [sic] gathers, analyzes, dissemination and exploits 

information;” with this being inclusive of media, strategic communications, and the cyber 

domain.67 As a result, while the original conceptualization of the instruments of power were 

refined with time, Corbett’s insights served as a foundation from which the modern understanding 

of how states operationalize their power to achieve their political objectives was built. 

Writing shortly after the First World War, both J.F.C. Fuller and Basil Liddell Hart 

developed their own definitions of grand strategy. Like the strategists that came before, Fuller’s 

understanding of strategy was informed by war, which he believed was meant to “enforce the 

policy of a nation at the least cost to itself and enemy [original emphasis] and, consequently, to 

the world.”68 To this end, Fuller defined strategy as being “the secure movement of troops to that 

point of decision at which it is hoped to defeat the enemy.” 69 He also built upon Corbett’s idea of 

maritime strategy by arguing that a unified grand strategy across land, sea and air is needed to 

maintain economy of forces and unity of effort.70 By arguing in favour of a combined arms 

approach, Fuller articulated the need for a grand strategy to control the “transmission of power in 

all its forms”71 to ensure unity of effort in the pursuit of the political objective. Crucially, Fuller 

also introduced the idea that grand strategy must be pursued in both peacetime and wartime to 

maintain and improve the ability of a state to deter and respond to an inter-state conflict.72 In 

particular, he argued that efforts by grand strategists in peacetime would seek to gain diplomatic 

and economic advantages against their opponents that can later be used during a conflict.73 Overall, 

 
67 US Joint Chiefs of Staff, “Joint Doctrine Note 1-18: Strategy,” II-6. 
68 J.F.C. Fuller, The Reformation of War (London: Hutchinson & Co., 1923): 75. 
69 Fuller, The Reformation of War, 217-218. 
70 Ibid. 
71 Fuller, The Reformation of War, 219. 
72 Fuller, The Reformation of War, 218-220. 
73 Ibid. 
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while the ends of grand strategy as espoused by Fuller remained similar to previous authors, the 

idea of broadening the concept of grand strategy to periods of war and peace proved to be a major 

contribution that would be built upon in the future. 

 Basil Liddell Hart’s conceptualization of strategy was heavily influenced by the work of 

J.F.C. Fuller, as evidenced by his definitions of strategy and grand strategy. In the case of the 

former, Hart’s definition of grand strategy simply narrowed Fuller’s “transmission of power in all 

forms”74 to the “distribution and transmission of military means [author’s emphasis] to fulfil the 

ends of policy.”75 In doing so, Hart’s understanding of strategy remained firmly rooted in what 

would now be considered the operational level of war, not unlike the strategists noted above. 

Drawing further inspiration from Fuller, Hart defined grand strategy as the bridge between the 

policy governing the conduct of war to the political object of the war itself. In his words, grand 

strategy entails “[co-ordinating] and [directing] all the resources of a nation towards the attainment 

of the political object of the war”76 as identified by policy. Despite the similarities of Hart’s 

definitions of (grand) strategy, his understanding of the concept diverges from other scholars of 

the period in two distinct ways. First, the aim of strategy, according to Hart, is not simply linking 

the ends identified by policy to the ways and means of attaining it. Rather, these seek to “diminish 

the possibility of resistance”77 in pursuit of the desired ends. Accordingly, the true aim of strategy 

is to “not so much seek battle as to seek a strategic situation so advantageous that if it does not 

itself produce the decision, [that] its continuation by a battle [will] surely achieve this.”78 Second, 

 
74 Fuller, The Reformation of War, 219. 
75 Liddell Hart, When Britain Goes to War: Adaptability and Mobility (London: Faber and Faber Limited, 1935): 83. 

Hart later updated the wording of his definition to “the art of distributing and applying military means to fulfil the 

ends of policy” in B.H. Liddell Hart, Strategy (New York: Praeger Publishers, 1967): 335. 
76 Ibid. Also see Hart, Strategy, 335-336. 
77 Hart, When Britain Goes to War, 84. 
78 Hart, Strategy, 339. Hart also notes this in When Britain Goes to War, stating that “the perfection of strategy 

would therefore be to produce a decision… without any fighting.” See Hart, When Britain Goes to War, 85. 
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beyond making victory less costly, the achievement of the stated ends through war should enable 

“a better peace”79 that the victor can take advantage of. While similar to Fuller in that he addresses 

the issue of strategy in peace, Hart does not directly ascribe how strategy and peace coexist – 

creating an underlying tension in his analysis between the two concepts given the former’s aim to 

create advantageous, fait accompli situations prior to armed conflict.  

Modern Grand Strategy: Broadening and Nuancing the Concept 

The early efforts of strategists that culminated in the development ‘grand’ strategy proved 

to be prescient during the Second World War and the Cold War that soon followed. This sentiment 

is perhaps best summarized by Edward Mead Earle, who noted in 1943 that the increasing 

complexity of war and society necessitated “increasing consideration of nonmilitary factors, 

economic, psychological, moral, political, and technical.”80 This led him to conclude that strategy 

is inherent to statecraft and that only the “most restricted terminology would now define strategy 

as the art of military command.”81 In his words: 

[S]trategy is the art of controlling and utilizing the resources of a 

nation – or a coalition of nations – including its armed forces, to the 

end that its vital interests shall be effectively promoted and secured 

against its enemies, actual, potential, or merely presumed. The 

highest type of strategy – sometimes called grand strategy – is that 

which so integrates the policies and armaments of the nation that the 

resort to war is either rendered unnecessary or is undertaken with 

the maximum chance of success.82 

While Earle does blur the definitions between strategy and grand strategy, the fundamental thrust 

of his proposed definition has proven to be lasting. Modern grand strategy can and must consider 

instruments of power outside that of the military, despite the important role it plays in the forcible 

 
79 Hart, Strategy, 366. 
80 Edward Mead Earle, “Introduction,” in Makers of Modern Strategy: Military Thought from Machiavelli to Hitler, 

ed. Edward Mead Earle (Princeton: Princeton University Press, 1943): viii. 
81 Ibid. 
82 Ibid. 
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pursuit of state objectives. As such, it is unsurprising that this expansion of grand strategy was 

agreed upon by most of the literature during the (post-)Cold War period.83 

 Despite the agreement within the literature regarding this issue, leading academics have 

been unable to agree upon a common definition of the grand strategy (see Figure 2).84 As a result, 

the concept remains contested in the post-Cold War literature on grand strategy, with differences 

centering on: (1) the referent unit responsible for creating and implementing grand strategy, (2) 

the characteristics of the referent unit, and (3) the emphasis placed on the logic that underlies the 

management of national instruments of power. 

Author Definition of Grand Strategy 

Paul Kennedy (1991) [T]he capacity of the nation’s leaders to bring together all the 

elements, both military and non-military, for the preservation 

and enhancement of the nation’s long-term (that is, wartime and 

peacetime) best interests.85 

Christopher Layne (1998) [T]he process by which a state matches ends and means in the 

pursuit of security.86 

Hugh Smith (2001) [Grand] strategy… embraces the full range of a nation’s 

resources: not simply militarily, but economic, diplomatic, 

social, industrial, scientific and so on. Here priorities are set 

between different national objectives and the means of achieving 

them.87 

Edward Luttwak (2009) [G]rand strategy is simply the level at which knowledge and 

persuasion, or in modern terms intelligence and diplomacy, 

interact with military strength to determine outcomes in a world 

of other states.88 

 
83 Hal Brands, What Good is Grand Strategy?: Power and Purpose in American Statecraft from Harry S. Truman to 

George W. Bush (Ithaca: Cornell University Press, 2014): 3. 
84 Footnote eight on page three of Brands, What Good is Grand Strategy?, provides a good starting point for a 

review of grand strategy literature from the (post-)Cold War period not mentioned below. 
85 Paul Kennedy, “Grand Strategy in War and Peace: Toward a Broader Definition,” in Grand Strategies in War and 

Peace (New Haven: Yale University Press, 1991): 5. 
86 Christopher Layne, “Rethinking American Grand Strategy: hegemony or Balance of Power in the Twenty-First 

Century?,” World Policy Journal 15, no. 2 (1998): 8. 
87 Hugh Smith, “On Strategy and Strategists,” in The Strategists, ed. Hugh Smith (Canberra: Australian Defence 

Studies Centre, 2001): 2-3. 
88 Edward N. Luttwak, The Grand Strategy of the Byzantine Empire (Cambridge: Cambridge University Press, 

2009): 409. 
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Colin Gray (2010) The direction and use made of any or all among the total assets 

of a security community in support of its policy goals as decided 

by politics.89 

Williamson Murray (2011) Grand strategy involves some willingness and ability to think 

about the future in terms of the goals of a political entity… 

Above all, grand strategy demands an intertwining of political, 

social, and economic realities with military power as well as a 

recognition that politics must, in nearly all cases, drive military 

necessity.90 

Hal Brands (2014) [T]he intellectual architecture that gives form and structure to 

foreign policy… [A] grand strategy is a purposeful and coherent 

set of ideas about what a nation seeks to accomplish in the world, 

and how it should go about doing so.91 

John Lewis Gaddis (2018) [T]he alignment of potentially unlimited aspirations with 

necessarily limited capabilities.92 

Peter Layton (2018) [T]he art of developing and applying diverse forms of power in 

an effective and efficient way to try to purposefully change the 

order existing between two or more intelligent and adaptive 

entities.93 

Figure 2: A selection of grand strategy definitions, from 1943-present.  

 The most common referent unit which grand strategy refers to is that of the state, with this 

term often being used synonymously with nation. As noted in Figure 2, Kennedy, Layne, Smith, 

and Luttwak, utilized this referent unit while developing their varied definitions of grand strategy 

during the 1990s and 2000s. By way of contrast, the definitions developed by Gray, Murray, 

Gaddis, and Layton from 2010 onwards omit mention of these terms, with Brands being the lone 

exception. Namely Gray utilizes the term ‘security community,’ Murray utilizes the term ‘political 

entity,’ and Layton refers to ‘intelligent and adaptive entities,’ whereas Gaddis omits mention of 

a referent unit altogether. While this shift in terminology indicates an effort by more recent scholars 

to broaden the application of the term to non- or proto-state entities, the rationale behind the 
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90 Williamson Murray, “Thoughts on Grand Strategy,” in The Shaping of Grand Strategy: Policy, Diplomacy and 

War (Cambridge: Cambridge University Press, 2011): 5. 
91 Brands, What Good is Grand Strategy?, 3. 
92 John Lewis Gaddis, On Grand Strategy (Penguin Books, 2018): 21. 
93 Peter Layton, Grand Strategy (Brisbane: Peter Layton, 2018), 35. 
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selection of referent unit is lacking for the scholars noted above. In the case of the authors using 

the state as their referent unit, these fail to provide their rationale for doing so, with this choice 

seemingly being made due to their case selection or due to the state being the most powerful entity 

in the international system. Similarly, Gray, Murray, Gaddis, and Layton do not elaborate on their 

selection of referent units, although they do acknowledge to varying degrees the scale at which 

grand strategy takes place.94  

 The differences in terminology, while important in and of itself, highlight the underlying 

question of who can pursue grand strategy. Murray’s operationalization of grand strategy is 

emblematic of this, with power playing a key role in qualifying who can make grand strategy. 

Simply put, Murray understands grand strategy as a “matter involving great states, and great states 

alone”95 as small and medium sized states are generally subject to the whims of great powers.96 

The implication of this is that grand strategy requires the ability to act independently of external 

pressures to promote and defend its interests abroad. This understanding, however, is incomplete 

for three reasons. First, it discounts the agency of lesser powers to gain influence and achieve 

outcomes in the international arena.97 Second, premising the ability to pursue grand strategy on 

the relative power of a state significantly downplays the importance of managing resources and 

risk in pursuit of political objectives. Third, and related to the first two points, this understanding 

mistakenly ties the preponderance of power to strategic effect.98 While these two are correlated, 

 
94 This is most evident in Gaddis, “On Grand Strategy,” 21 where he qualifies the “grand” of grand strategy in terms 

of “what’s at stake?” before going on to note that the alignment of ends, ways, and means “are necessary across 

time, space and scale [original emphasis].” See also Layton, Grand Strategy, 9-14; Williamson, “Thoughts on Grand 

Strategy,” 1-11, namely his insistence that great powers are the sole progenitors of grand strategy; Gray, The 

Strategy Bridge, 18, also quotes Gaddis to this end stating that “In the words of John Lewis Gaddis, it is ‘the 

calculated relationship of means to large ends.’” 
95 Murray, “Thoughts on Grand Strategy,” 1. 
96 Murray, “Thoughts on Grand Strategy,” 1-2. 
97 Tom Long, “Small States, Great Power? Gaining Influence Through Intrinsic, Derivative, and Collective Power,” 

International Studies Review 19, iss. 2 (2017): 185-205; provides a good summary of this point. 
98 See Gray, The Strategy Bridge, 167-195. 
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one need look no further than the US War on Terror to understand the folly of this position. By 

way of contrast, Layton’s understanding of an ‘intelligent and adaptive entity’ as the purveyor of 

grand strategy is equally flawed in that the term is too permissive. For instance, small businesses 

could be considered intelligent and adaptive entities, but these could hardly be said to have grand 

strategies. These exceptions aside, most authors noted in Figure 2 acknowledge that the role of 

grand strategy is, to paraphrase Colin Gray, manage the assets of a polity to “secure the 

consequences necessary for political success.”99 

 The understanding of grand strategy as the management of resources to achieve the external 

goals of a polity is inherent to the definitions of found in Figure 2, with Layne, Smith, and Brands 

being the most explicit in this regard. In the case of Layne and Brands, they refer to a ‘process’ or 

‘intellectual architecture,’ respectively, that enables a polity to align its resources to its goals. 

Smith goes further, describing this process as the prioritization of “national objectives and the 

means of achieving them.”100 In doing so, these authors correctly identify that the crux of grand 

strategy is the logic that underlies the alignment of the means, ways, and ends – a fact that becomes 

clearer when examining the concept in practice.101 As noted in the Royal College of Defence 

Studies’ handbook on strategy, the logic used to justify the proposed alignment of the means, ways, 

and ends is critical, and requires tests to ensure its political acceptability, suitability to prevailing 

circumstances, sustainability (both in terms of resources and political will), and adaptability.102 

 
99 Gray, The Strategy Bridge, 167. 
100 Hugh Smith, “On Strategy and Strategists,” in The Strategists, ed. Hugh Smith (Canberra: Australian Defence 

Studies Centre, 2001): 2-3. 
101 For example, see the Royal College of Defence Studies’ 12-step ‘strategic assessment’ from which a grand 

strategy can be formed and implemented. While mentioning the importance of considering the actors and trends in 

the strategic environment, a significant portion of this process focuses on linking the diplomatic, informational, 

military, and economic means available to the objective(s) being sought. See Royal College of Defence Studies, 

“Getting Strategy Right (Enough),” 49-53. 
102 Royal College of Defence Studies, “Getting Strategy Right (Enough),” 25. 
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These tests help to enable the coherence of strategy when applying it in the real world and ensure 

the continued alignment of national instruments of power towards a common objective.103 

The ability of the strategist to manage state resources available towards a common 

objective is difficult in the extreme, particularly given the volatile, uncertain, and ambiguous 

nature of the international system. This, coupled with the breadth of issues to be identified, 

evaluated, and prioritized has led some scholars to question if grand strategy is feasible. Writing 

in the context of American grand strategy from 1972-2005, Steve Yetiv falls squarely within this 

category, noting that: 

Ultimately, however, I would suggest that randomness all too often 

parades as design… [D]ecision makers may want to react within an 

ordered architecture of thought, but that becomes a challenge. 

Instead, they may be forced to react without much preparation and 

with an a mixture of behaviors that at best reflect aspects of multiple 

grand strategies and which may not last long in the overall evolution 

of foreign policy.104  

Yetiv is not alone in this sentiment. Hal Brands, in his book What is Good Grand Strategy, notes 

that senior officials in the Carter administration responsible for the United State’s grand strategy 

in Latin America struggled to do so – disregarding policy in favour of ‘non-policy.’105 He also 

notes President Bill Clinton’s views on the subject, who believed that American leadership during 

the Second World War were guided not by strategy, but by “powerful instincts about what had to 

be done… [making] it up as they went along;”106 with strategic coherence being imposed after the 

fact by scholars. 

 
103 Royal College of Defence Studies, “Getting Strategy Right (Enough),” 53. 
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 However, these authors are wrong. While acknowledging that grand strategy is very 

difficult to pursue – it is both a feasible and worthwhile endeavor. The fundamental purpose of 

strategy is not to be a definitive roadmap, but to be a guide that helps to “clarify concepts and ideas 

that have become confused and entangled”107 with the goal of “[getting] more out of a situation 

than the starting balance of power would suggest.”108 The role of strategy as a guide is evident in 

the strategy making process, which as noted above, is subject to uncertainty regarding the 

evolution of the international system and the consequences of its actions within it. Strategy and 

strategy making are also competitive processes that evolve through friction and interaction with 

other actors. As a result, strategy making is an iterative process that requires continual 

“[adaptation] and [co-evolution] with [original emphasis] that environment in a manner that best 

satisfies specific interests.”109 While this can lead to the reappraisal and modification of the 

original strategy and objectives, this does not mean that strategy is not relevant or feasible during 

the period that it was utilized.110 Rather, it simply highlights the long-recognized need for 

flexibility in these endeavors. As the Duke of Wellington observed some time ago: 

They [the French] planned their campaigns just as you might make 

a splendid piece of harness. It looks well; and answers very well; 

until it gets broken; and then you are done for. Now I made my 

campaigns of ropes. If anything went wrong, I tied a knot; and went 

on.111 

 The importance of continual adaptation and flexibility is equally applicable to grand 

strategy, with the major difference being the scale of instruments to be managed and effects to be 
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achieved. The strategy making process remains quite similar when formulating (grand) strategy, 

with this being the “ongoing process of negotiation and dialogue among potent stakeholders, 

civilian and military”112 alike. Again, however, there is a difference in the scale of instruments 

being applied and aims being pursued between these two concepts. This caveat also applies when 

moving beyond the qualities of a good strategy to a discussion of its core components.  

*** 

 The development of strategy from Clausewitz to the interwar period saw both the 

refinement as well as the broadening of what elements were part of strategy. Writing in early-to-

mid 1800s, Clausewitz and Jomini proved to be fundamental in reifying the idea of using force for 

political objectives as the basis of strategy. In addition, Clausewitz’s discussion of friction in the 

context of war and strategy also had a lasting effect. While the study of strategy stagnated until the 

early 20th century, broadening of the study of strategy that took place shortly before and following 

the First World War laid the foundation for our modern understanding of grand strategy. Corbett 

stood at the vanguard of this movement, proposing the broadening of the military instrument to 

include both land and naval components, before broadening the idea further with the introduction 

of ‘major’ strategy.’ Here, Corbett perceptively tied the diplomatic, military, and economic 

instruments of power to the overarching aims of the state, thereby providing the first definition of 

what could be considered grand strategy. Fuller and Hart built upon this expanded definition of 

strategy, proposing that grand strategy can and must exist outside of war to deter conflict and build 

a better peace. 

The development of modern strategy following the Second World War solidified this 

broadened understanding of strategy and sought to refine the ontological components of grand 
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strategy. These differences generally centered around three core issues: (1) the referent unit 

responsible for creating and implementing grand strategy, (2) the characteristics of the referent 

unit, and (3) the emphasis placed on the logic that underlies the management of national 

instruments of power. The referent unit responsible for creating and implementing grand strategy 

remains highly contested among modern scholars, with the state, security communities, entities 

being selected as referent units – if at all. Despite the disagreements on the nomenclature, all 

scholars implicitly associate the term grand strategy with the highest form of polity in the 

international system. However, the qualities of this referent unit – namely as it relates to its relative 

power to other actors – has been questioned by Murray who argued that grand strategy can only 

be pursued by great powers. This position, however, is not held by most modern scholars and 

discounts the agency of lesser powers, downplays the importance of managing resources and risk, 

and mistakes the preponderance of power for strategic effect.  

Beyond this, modern scholars of grand strategy have built on prior understanding of the 

international environment in which grand strategy acts – qualifying it in various ways as being one 

of volatility, uncertainty, and ambiguity. They have also reaffirmed the purpose of grand strategy 

as being to provide clarity to one’s actions and emphasized the importance of the adaptability and 

evolution when facing such an environment. 

Defining and Operationalizing Grand Strategy 

Defining Modern Grand Strategy 

The components of a (grand) strategy can broadly be defined in terms of capacity, 

management by leadership, and time. In the case of strategy, this can include elements such as 

wealth, intellect, and age (as it relates to the ability to persist in attaining one’s goals and enjoy the 

corresponding benefits), respectively. As for grand strategy, while these components are the same, 
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the scale of capacity and longevity of modern polities lead these components to be expressed 

differently. In the case of capacity, as noted above, these are broadly summarized as the national 

instruments of power. The oldest and most used characterization of these instruments is the DIME 

framework, which divides the sources of power into its diplomatic, informational, military, and 

economic components.113 More recent efforts in identifying the specific instruments of power have 

attempted to both add further specificity to the original framework and better adapt it to the modern 

strategic environment. Examples of these include the DIMEFIL, MIDFIELD, and PMESII 

frameworks. In the case of the first, this simply adds financial, intelligence, and law enforcement 

instruments to the existing DIME framework, with the goal of promoting a more synchronized 

application of these instruments within and between government(s).114 Similarly, MIDFIELD 

(military, informational, diplomatic, financial, intelligence, economic, law, and development) 

attempts to convey a broader array of options for strategists and policymakers to utilize.115 Lastly, 

PMESII (political, military, economic, social, informational, and infrastructure), while having 

slightly different nomenclature, is quite similar to the DIMEFIL framework albeit with an added 

focus on the basic needs of a population.116 

 Regardless of the characterization of the instruments of power, the capacity for states to 

leverage the threat or use of organized violence to achieve their political aims remains 
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paramount.117 While this implies that the military instrument of power ranks as the most important 

instrument of power noted above, this conclusion would be incorrect given the niche effects they 

can deliver and inter-dependency of these instruments on each other. The military instrument, for 

example, is capable of assuring allies as well as coercing, compelling, and deterring the actions of 

competitors.118 As such, while the military instrument of power can be utilized for activities such 

as disaster relief or stabilization operations, civilian aid and development agencies are also 

required to rebuild and create a lasting peace as part of a larger diplomatic effort. Simply put, “the 

day is past when a singe government agency or organization – even one as large as the [Department 

of Defence] – can manage a key foreign policy issue.”119 However, while the individual 

instruments of power are inter-dependent to some degree, the dependencies of the individual 

instruments are not equal. The concept of ‘latent power’ as developed by John Mearsheimer is 

emblematic of this point. Understanding power as the material capabilities that a state possesses, 

Mearsheimer underscores the importance of the economic instrument by highlighting the “socio-

economic ingredients that [can] go into building the military power… when competing with rival 

states.”120  

 The primacy of the economic instrument of power has also been noted by successive realist 

scholars, particularly those who argue in favour of a material understanding of power. Invariably, 

these argue that states with larger economic capacity have a greater ability to influence others,121 
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enabling states to pursue their objectives at a lower relative cost to their economies than their 

smaller counterparts.122 While Mearsheimer limited his analysis to the linkage between the 

economic and military instruments of power, this insight can also be broadened to the remaining 

two instruments of power. After all, the (potential) economic capacity of a state invariably affects 

the wealth that can be used to fund, equip, and support the other instruments of power. This, in 

turn, impacts the likelihood of success when pursuing their strategic objectives during times of 

peace, competition, or war.123 The centrality of the economic instrument of power in a state’s 

ability to generate power is thus difficult to overemphasize, with Stephan Walt going so far as to 

state that “[i]t is far more important to maintain a robust and productive economic system than it 

is to correct minor weaknesses in defense capability or to control the outcome of some insignificant 

clash in the developing world.”124 Similarly, the ability of the economic instrument of power to 

limit the internal conditions that generate power must be emphasized, as:  

a state’s budget constraint defines the limits of its power… In the 

context of a crisis or war, retaining international solvency 

(particularly with regard to the balance of payments), mobilizing 

and extracting resources from society, and maintaining domestic 

economic stability are all crucial for success.125 

 The economic instrument of power and its resource generation capacity for the other 

instruments of power is, however, not wholeheartedly determinant of outcomes in the international 

system. Non-material factors such as strategy, intelligence, political will, weather, and disease do 

“sometimes [providing] one combatant with a decisive advantage over the other.”126 As noted by 
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Clausewitz’s concept of friction, the ability for things to go wrong due to chance or other reasons 

can prove to be influential in determining success or failure. This is particularly so given the 

uncertain, volatile, and ambiguous environment that strategists must formulate and implement 

their plans.127 Beyond elements of chance and uncertainty, the enemy also has a vote in the success 

or failure of strategy.128 The influence of an adversary’s intent is equally significant across the 

spectrum of conflict, with the ability to adapt one’s strategy during periods of conflict – even while 

knowing the their plans – proving difficult. Times of peace can be equally challenging, with the 

lack of major, focalizing threat leading to directionless strategy until a new one is identified.129 As 

such, the ability for leadership to both navigate the uncertainties inherent in the strategic 

environment and provide sound direction to the strategy process is critical.  

 The importance of leadership in providing the political guidance necessary to maintain 

direction in times of peace and war highlights the final key component of grand strategy – time. 

While it is intuitive that strategies take place over and through time, the explicit recognition of the 

importance of strategy during times of war and peace must be highlighted. As previously noted by 

J.F.C. Fuller and Basil Liddell Hart, the maintenance of a grand strategy during peacetime is key 

to maintaining and improving ability of a state to deter and respond to an inter-state conflict and 

take advantage of the ‘better peace’ that follows.130 This recognition, coupled with the 

understanding of strategy and strategy-making as an iterative process that takes place over and 

though time implies that time can be used as part of strategy itself. One example of this can be 

seen with the Fabian strategy which seeks to trade space for time by avoiding pitched battles and 
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eroding the capabilities of an adversary over time.131 By applying this strategy, the consideration 

of time as a finite asset goes beyond questions of time (when to do something), and introduces 

questions of timing where politics and time become entwined to manage and shape perceptions in 

domestic and adversarial audiences.132 

 Understanding grand strategy as the logic of management that enables leadership to utilize 

the capacity of their polity to pursue their desired ends over time is by no means revolutionary. It 

does, however, raise the issue of what actor is responsible for making said decisions. Murray’s 

objections aside, grand strategy is generally understood to be ‘grand’ due to the breadth of ways 

and means that must be considered to achieve its given ends.133 As a result of this, the state – the 

modern repository of power in the international system – has been viewed as the primary referent 

unit. Despite the potential issues inherent in this selection, notably the demonstrated ability of 

historical polities to pursue grand strategy,134 this thesis also chooses the state as its referent unit. 

This decision is driven both by the theoretical underpinnings of the paper as well as the modern 

case study in Chapter 4, where the state is the unit of reference. As such, grand strategy for the 

purposes of this thesis will be as follows: the logic of management that enables the selection and 

application of the ways and means to pursue the desired ends by the state, during times of war and 

peace.  
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Employing Grand Strategies 

 The ways in which the instruments of national power are used to achieve the ends identified 

by a given polity can be broadly construed into a set of typologies, that reflect both the differences 

in the desired effect and the tools used to achieve said effect. Beginning first with the goals of 

grand strategy, these include security, stability, and prosperity.135 These goals are Janus faced, with 

each incorporating a degree of internal and external considerations that might affect the threats 

facing a given state.136 For instance, while stability – the ability for a nation’s governance 

structures to provide services and adapt to unforeseen circumstances – has a strong internal focus, 

hostile actions supported or conducted by other states such as terrorism or sanctions can also affect 

the stability of a nation. However, while the effects of these goals may have domestic benefit, they 

come from changes made in the external environment through a process of bargaining with other 

actors with their own intentions and goals.137 This actor-centric vision of the pursuit of goals in 

the international system, while reminiscent of Clausewitz’s adage of “policy by other means,”138 

implies that actors seek to impose positive or negative ends when applying power. In particular, it 

implies that the imposition of these ends occurs by denying the ability of others to achieve their 

desired ends, reforming the thinking of others to be more conducive to your interests, and engaging 

with others in pursuit of a common objective.139 

 Extending this logic further, Peter Layton classifies grand strategies into three categories 

based in the goals that a given grand strategy attempts to achieve, namely: denial, engagement, 

and reform.140 Denial grand strategies are fundamentally underpinned by the assumption that the 
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“behaviours and actions of states and non-state actors reflect their material power relative to one 

another.”141 Accordingly, states seek to strengthen their power relative to others by developing 

their economic and military instruments of power or by harnessing the power of other states 

through alliances or conquest.142 The military instrument plays a critical role in this type of 

strategy, with states using the display, threat, and use of force to coerce, compel, and otherwise 

intimidate others to generate continuous strategic effect.143 In addition, below the threshold of 

violence, the procurement of new weapons systems can in and of itself generate strategic effects 

by imposing costs on other states. For example, the United States’ cost-imposing armaments 

strategy during the Cold War enabled it to leverage its technological advantages to create weapons 

programs such as the Strategic Defence Initiative to impose costs that contributed to the economic 

exhaustion of the Soviet Union.144  

The economic and diplomatic instruments of power also play a key role in the execution 

of denial grand strategies. In the case of the former, economic sanctions, foreign aid, strategic 

commercial policy, and institutionalized economic cooperation can contribute to states’ efforts to 

generate power and prosperity, bargain with and balance against other states, and be used for 

diplomatic signalling and norm enforcement.145 By utilizing these tools towards the 

aforementioned aims, the economic instrument seeks to increase one’s economic might and growth 

such that adversaries’ efforts in this area become negligible.146 The diplomatic instrument also 

 
141 Layton, Grand Strategy, 76. 
142 Ibid. 
143 Pascal Vennesson, “Grand Strategy and Military Power,” in The Oxford Handbook of Grand Strategy, eds. 

Thierry Balzacq and Ronald R. Krebs (Oxford: Oxford University Press, 2021), 349-350, 352. 
144 Vennesson, “Grand Strategy and Military Power,” 350-351. The Strategic Defence Initiative is a strong example 

of this, as even minimally effective missile defences would have forced the Soviets to significantly increase the 

number of warheads needed to ensure nuclear deterrence was maintained. Ibid. 
145 Bryan R. Early and Keith Preble, "Grand Strategy and the Tools of Economic Statecraft,” in The Oxford 

Handbook of Grand Strategy, eds. Thierry Balzacq and Ronald R. Krebs (Oxford: Oxford University Press, 2021), 

371-383. 
146 Layton, Grand Strategy, 77. 



39 

 

contributes to this type of strategy in a more limited fashion by enabling states to negotiate with 

other states, signal their support or disproval of other states, and fashion agreements such as 

alliances that can shape the outcomes of competition.147 

 Engagement and reform grand strategies build on denial grand strategies by altering a 

state’s purpose or its social rules, respectively, by targeting the non-material material aspects of 

these states. In the case of engagement strategies, these seek to alter the internal preferences of a 

targeted state by strengthening influential domestic interest groups at the sub-state level that share 

desired interests and weakening domestic interest groups that do not.148 The diplomatic and 

economic instruments feature strongly in this type of grand strategy, with the former helping to 

identify preferences of key interest groups and the latter being used to provide positive or negative 

incentives to maintain favorable national policies and exert pressure to change unfavorable ones, 

respectively.149 The informational instrument can also play a role in engagement grand strategies 

by developing normative perceptions of a state’s preferences and reinforce the advancement of 

preferred groups.150  

Reform grand strategies operate in a similar way to engagement strategies but focus on 

social rules and norms as opposed to preferences. This type of grand strategy aims to use its 

instruments of national power to support and advance social rules it finds attractive, with the goal 

of redefining what is perceived as appropriate behaviour within a given state. Accordingly, the 

diplomatic and informational instruments play a key role in this strategy by providing a means for 

others to understand and embrace one’s preferred social rules and disseminate this message to the 
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public so that they are understood by all.151 Overall, while these strategies can deliver strategic 

effect on their own, they require coupling with a denial grand strategy to ensure that the distribution 

of relative power cannot be changed to such a degree that they are no longer viable.152  

 While the aims of grand strategy enable the identification of the type of grand strategy to 

be utilized, these aims are underpinned by the resources available to states and the process by 

which they generate them. Returning to Peter Layton, he identifies two core ways that states build 

power: the managerial approach and the market approach. In the case of the former, the state 

actively directs and develops the resources necessary to complete its goals.153 As for the latter, this 

involves the state utilizing, and at times exploiting, market forces to develop the resources needed 

by grand strategy.154 While each approach comes with its respective (dis)advantages, in each case 

the resources developed by these processes can be extracted for current use, or mobilized for future 

use.155 In the near-term, the decision of which approach to apply is predicated on whether the issue 

at hand is one of necessity or one of choice. If a situation of necessity, then a managerial approach 

is better suited to ensure that the necessary resources can be extracted in the adequate amount 

within an acceptable timeframe.156 If a situation of choice, then a market approach is better suited 

to generate the necessary resources as to not place any unnecessary distortions on the national 

economy.157 In the long term, the decision of which approach to apply becomes reframe in terms 

of certainty – with situations of certainty being addressed via the managerial approach and 

situations of uncertainty being addressed via the market approach.158 In doing so, this enables the 
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state to meet known long-term challenges by generating the resources it has identified that it needs, 

or leverages the broad capacities of its national economy or international partners to adapt to the 

unknown future as required.159 

 The use of these processes to develop and allocate the finite resources necessary to enable 

the pursuit of grand strategy is fundamentally a question of economics and the ability of states to 

adequately harness their economic instrument of power. While it has already been noted that the 

economic instrument of power underpins the other instruments, it is worth stating plainly that an 

imbalance between the resourcing of a grand strategy and its aims increases the likelihood that a 

strategy will fail.160 As F. G. Hoffman rightly points out, “thinking of strategy without 

understanding the limits of means or resources is woefully delusionary.”161 Accordingly, the 

constraints placed on these processes shapes the scope and validity of the aims that a grand strategy 

pursues, and the likelihood that it is successful. 

*** 

The core components of grand strategy are capacity, management by leadership, and time. 

A state’s capacity is defined by the diplomatic, military, informational, and economic instruments 

at its disposal, with the economic instrument of power underpinning the other instruments. While 

material capacity can play an important role in determining the outcomes of international 

competition and conflict, non-material factors such as political will, intelligence, and friction can 

also play critical roles. Leadership also remains essential in providing the necessary political 

guidance and foresight to maintain the proper direction during times of war and peace. The 

decisions by leadership both flow through time and can use time as a tool in the direction of state 

 
159 Ibid. 
160 Royal College of Defence Studies, “Getting Strategy Right (Enough),” 21. 
161 F. G. Hoffman, “Grand Strategy: The Fundamental Considerations,” Orbis 58, no. 4 (2014): 476, DOI: 

https://doi.org/10.1016/j.orbis.2014.08.002. 

https://doi.org/10.1016/j.orbis.2014.08.002


42 

 

capacity to achieve their desired ends. Overall, grand strategy links these three components 

together by providing the underlying logic of management that enables leadership to select and 

apply the ways and means to pursue the desired ends, during times of war and peace. 

Grand strategies seek to achieve a strategic effect in the international system, with the goal 

of increasing the state’s security, stability, and prosperity. The way that grand strategies 

accomplish this is by denying the ability of others to achieve their desired ends, reforming the 

thinking of others to be more conducive to your interests, and engaging with others in pursuit of a 

common objective. Accordingly, grand strategies can be arranged into a typology consisting of 

strategies of denial, reform, and engagement, respectively. While these strategies are self 

reinforcing due to their differing effects, both reform and engagement grand strategies should be 

linked to a denial strategy to ensure that the balance of power is not changed to such a degree that 

these strategies are no longer viable.  

Regardless of the strategy being pursued, the proper resourcing of these are critical to their 

success. Grand strategies are resourced in both the short- and long-term through managerial or 

market approaches that seek to address the level of urgency or uncertainty, respectively, facing the 

desired resources being generated. As a result, the constraints placed on these processes shape the 

limits of what can be feasibly achieved by a state’s grand strategy, and the likelihood of that 

strategy’s success.  
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Chapter 3: A Case for Climate-Informed Grand Strategy 

Changes to climate can also have important consequences for security 

calculations and great power relations, by making forbidding passages 

navigable or habitable regions inhospitable, and by allowing states to access 

previously unharvestable resources. […] Thus, climate is of great potential 

significance to future grand strategy.162 

- Norris Ripsman and Igor Kovac, Material Sources of Grand Strategy 

 

The modern understanding of grand strategy has come a long way since Corbett’s 

definition just prior to the First World War.163 However, while the study of grand strategy has led 

to the broadening and nuancing of the definition in the decades since, it has only begun to grapple 

with the far-reaching effects that climate change will have on the international system. The nascent 

nature of this discussion is perhaps best highlighted by Norrin Ripsman and Igor Kovac’s 

contribution to The Oxford Handbook of Grand Strategy where they discussed the material sources 

of grand strategy. While touching on key concepts such as the importance of relative power, 

geography, and technology, their discussion of the future impacts of climate change on material 

sources of grand strategy is quite limited. This is curious for two reasons. First, as noted above, 

they rightly acknowledge that climate change will have far-reaching, and potentially great impacts 

on the future of grand strategy.164 Second, despite Ripsman and Kovac’s astute observation on the 

subject, none of the contributors to this handbook seize the opportunity to discuss the subject 

further. 

This chapter aims to develop the link between climate change and grand strategy by 

highlighting the effects that climate change will have on national resource bases. In doing so, this 

chapter argues that climate can no longer be assumed to be a constant geographic feature. Rather, 

 
162 Norrin Ripsman and Igor Kovac, “Material Sources of Grand Strategy,” in The Oxford Handbook of Grand 

Strategy, eds. Thierry Balzacq and Ronald R. Krebs (Oxford: Oxford University Press, 2021), 213. 
163 Corbett, Some Principles of Maritime Strategy, 326-327. 
164 Ripsman and Kovac, “Material Sources of Grand Strategy,” 213. 



44 

 

it argues that the significant impacts that climate change will have on many regions of the world 

will constrain the resource base from which states can draw upon, limit their freedom of 

manoeuvre, and shape the strategic environment in which they operate. This argument will be 

made in two parts. The first examines the lack of attention given to understanding how climate 

change alters assumptions regarding geography which, in turn, affects grand strategy. It argues 

that the assumption of a stable climate system can no longer be built-in to our understanding of 

grand strategy due to climate change. It also argues that the conceptualization of grand strategy 

must be broadened and proposes a conceptual framework tracing the effects that climate change 

will have on national resource bases. The second part of this argument examines the impact of 

climate change on the economic instrument of power, analyzing the impacts on food and water 

supply. This section will also discuss the impacts of climate change in the polar regions, focusing 

the potential for new resource extraction. 

Climate Change in 21st Century Grand Strategy  

The Case for Including Climate Change in Grand Strategy 

 Climate change is destabilizing the global environment in significant ways and will 

continue to do so over the course of the coming century. The current effects of climate change 

have become increasingly visible in recent years, with the increase in the frequency and severity 

of natural disasters such as storms, hurricanes, wildfires, and foods, being strong cases in point. In 

the United States, for example, natural disasters have resulted in 20 separate ‘billion-dollar’ 

weather and climate disasters from 2017-2021, with the cumulative total of disaster costs 

exceeding $742 billion USD.165 The impacts of these changes are not spread equally across the 

world. This can be seen in the Arctic, where surface air temperatures have increased at more than 
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double the global average rate, with the Canadian government noting a more pronounced increase 

at the sub-regional level.166 However, while human influence has now been recognized as the main 

driver of changes across the global environment, this was not always the case.167 

 The earliest indications of the Earth’s ability to trap heat in its atmosphere came in 1824, 

when Joseph Fourier published an article in which he calculated that there must be a “physical 

cause… which moderates the temperatures of the surface of the globe, and which gives this planet 

a fundamental heat independent of the action of the sun and of the primitive heat retained in the 

interior of the planet.”168 Subsequent efforts to uncover the cause of this alternate source of heat 

led to the proposal that changes in Earth’s atmospheric composition could bring about climactic 

variations,169 with carbon dioxide being theorized to play a key role in this process just before the 

end of the 19th century.170 Building on this work, scholars in the natural sciences continued to 

improve their understanding of this effect, culminating with Gilbert Plass’ Carbon Dioxide Theory 

of Climate Change in 1956.171 Here, Plass argued that the ability of carbon dioxide to retain 

infrared energy from solar radiation enables the gas to play a significant role in regulating the 
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Earth’s climate.172 He also noted that the addition of carbon dioxide to the atmosphere as a result 

of human activities has resulted in increasing temperatures.173 

 While early strides were made in understanding the effects of climate change, these were 

not meaningfully considered by the international community for many years. This began to change 

with the United Nations Scientific Conference in 1972, where participants published a report that 

raised the issue of climate change for the first time and agreed that governments should be “mindful 

of activities in which there is an appreciable risk of effects on climate.”174 Building on the success 

of this conference, the 1979 World Climate Conference called on governments to “foresee and 

prevent the potential man-made changes in climate that might be adverse to the well being of 

humanity.”175 It also called on governments to better understand effects of changes on the 

distribution of temperature, rainfall, and other meteorological parameters caused by increased 

levels of carbon dioxide in the atmosphere.176 These efforts culminated in 1995 with the 

Intergovernmental Panel on Climate Change’s (IPCC) Second Assessment which stated that “the 

balance of evidence suggests that there is a discernable human influence on climate.”177 In doing 

so, this report provided the first definitive statement that humans were responsible for climate 

change, with the certainty of this fact and the understanding of the implications increasing in 

subsequent reports. 

 Despite the development of this scientific understanding, particularly since the end of the 

Second World War, modern conceptualizations of grand strategy have omitted the inclusion of 
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climate change and remained wedded to a traditional understanding of geography. This is 

evidenced by Ripsman and Kovac’s brief review on the impacts of geography on grand strategy 

where they note that geography: (1) delimits the potential power of a state through the amount of 

resources it has access to; (2) determines how difficult or costly the state’s territory is to penetrate 

or navigate; (3) determines the position and relative location to others; and (4) affects the climate 

where the state is located, impacting the first two points.178 While this tour de table of the modern 

understanding of geographic impacts appears to acknowledge the importance of climate, it does 

so by treating it as a static entity. For example, in explaining how climate shapes the grand strategy 

of nations, they highlight the fact that Russia’s forbidding has climate helped fend off invaders 

and stoked desires for a warm-water port.179  

Taken to the extreme, the modern treatment of geography has led to a strict focus on the 

operational domains that the military instrument of power acts within or through to achieve 

strategic effects. This can be seen in the work of Colin Gray, who despite claiming that “the 

geographical… context of strategy has a pervasive and sometimes even controlling significance,” 

understands geography as being the land, sea, air, space and cyberspace domains in which 

contestation – notably military contestation – takes place.180 In doing so, Gray defines geography 

in such narrow terms as to render it incompatible with modern military doctrine, such as NATO’s 

Allied Joint Publication-01, that defines the operating environment as the political, military, 

economic, social, infrastructure, and information systems that influence a commander’s decision-
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making.181 As a result, this narrowed understanding of the space in which strategy takes place 

prevents the full encapsulation of strategic effects that geography can have on grand strategy. 

 The ongoing omission of climate change by modern strategists in their conceptualizations 

of grand strategy is unfortunate as it mischaracterizes a critical component of geography, and 

fundamentally impacts grand strategy. While the former will be discussed further during the 

overview of the current and future effects of climate change, some of these impacts on grand 

strategy need noted. In one of the few discussions of grand strategy in the context of climate 

change, Michael O’Hanlon highlights that climate will impact grand strategy in the coming years 

by: (1) changing the physical topography of Earth as sea levels rise and ice continued to recede 

from polar regions; (2) increasing the frequency and severity of natural disasters; (3) negatively 

impacting crop production and/or result in a loss of arable land; (4) exacerbating conflicts, notably 

over renewable resources; (5) contributing to the large-scale displacement of people due to the 

aforementioned points; and (6) disparately affecting oneself, as well as allies, partners, and 

competitors in positive and/or negative ways.182 Although these changes affect all the instruments 

of power in different ways, the impacts on the economic instrument of power will be particularly 

severe, as suggested by the previously mentioned US natural disaster figures. As such, given the 

increased visibility and understanding of the impacts of climate change it is no longer tenable to 

assume that climate will have no effect on grand strategy and strategic competition in the 21st 

century. 
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Grand Strategy and Climate (Change): Making the Link 

  To fully understand the impacts that climate change will have on grand strategy, it is 

necessary to first develop a conceptual framework to identify the pathways through which this 

may occur. At the most fundamental level, climate change is altering the context in which grand 

strategy can be played through its impacts on geography. Returning to the four ways that 

geography impacts grand strategy as outlined by Ripsman and Kovac, these can be used to draw 

out the core components of geography, namely: the available resources, topography, 

position/relative location, and climate.183 In addition to these components, the size of a state – both 

in terms of population and territorial extent – can also impact grand strategy.184  

Traditionally understood, these geographic factors have a range of known impacts on grand 

strategy. The territorial extent of a state and its relative position to other states, in particular, are 

key determinants of a state’s ability to mass resources and its security environment.185 For 

example, the United States’ status as a large, resource rich country with protection from invasion 

by two oceans and weak neighbors has fundamentally affected its grand strategy.186 Geography 

also delimits the potential power of states by determining what resources a state has access to, and 

in what quantities. This, in turn, can enable states to develop critical resources in support of their 

national security interests or force states to seek out these resources through trade or conquest.187 

Topography, that is the physical features of a geographic space, can impact grand strategy by 

making an area easier to penetrate (such as the European Plain) or more difficult to navigate (such 

as the mountain ranges of Switzerland).188 Lastly, geography dictates the climates in which states 
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exist. This can have operational effects on power projection and on the aims of grand strategy. As 

evidenced by the case of Russia, climate has historically helped it to fend off invaders and shaped 

desires for a warm-water port, respectively.189 

 The changes to climate as a result of human activity do not solely impact climate. Rather, 

these effects also spill over to other areas within geography and affect the capacity and use of the 

state’s instruments of power. Focusing on the spillover within geography, it is first necessary to 

note that climate change does not impact the relative location of states. It can, however, affect the 

territorial extent of states and influence the resources available to states such as food and minerals. 

In the case of the former, the IPCC notes that there is currently a high degree of agreement for 

global mean seal level projections for 2050 across all emissions scenarios, with sea levels being 

expected to rise between 10 to 40 centimetres.190 It also notes the potential for even higher sea-

level rise under high-emission scenarios that include low-confidence feedback processes.191 These 

changes are significant as the low-elevation coastal zone where the elevation is less than 10 metres 

above sea level hosts most of the world’s megacities and has seen increased urbanization and 

population growth in recent years.192 As a result, the economic impacts have been forecasted to be 

significant, with flooding costs accounting from 0.3-5% of global gross domestic product in a low 

emissions scenario, or 1.2-9.3% in a high emissions scenario.193 The impacts of climate change on 

 
189 Ripsman and Kovac, “Material Sources of Grand Strategy,” 212-213. 
190 Baylor Fox-Kemper, Gelene T. Hewitt, and Cunde Xiao, “Ocean, Cryosphere and Sea Level Change,” in Climate 

Change 2021: The Physical Science Basis, August 9, 2021, 1296, 

https://www.ipcc.ch/report/ar6/wg1/chapter/chapter-9/. 
191 Fox-Kemper, Hewitt, and Xiao, “Ocean, Cryosphere and Sea Level Change,” 1302. The high emissions scenarios 

include the contribution of low confidence processes that contribute to sea level rise, which while not fully 

understood or proven, could substantially increase sea level rise. 
192 Barbara Neumann et al., “Future Coastal Population Growth and Exposure to Sea-Level Rise and Coastal 

Flooding - A Global Assessment,” PLOS One 10, vol. 6 (2015): 1, DOI: 10.1371/journal.pone.0118571.  
193 Jochen Hinkel et al., “Coastal Flood Damage and Adaptation Costs Under 21st Century Sea-Level Rise,” 

Proceedings of the National Academy of Science 111, no. 9 (2014): 3292, DOI: 

https://doi.org/10.1073/pnas.1222469111.  

https://www.ipcc.ch/report/ar6/wg1/chapter/chapter-9/
https://doi.org/10.1073/pnas.1222469111


51 

 

the resources available to states will also be significant. Climate change is forecasted to deeply 

impact water supply and the agricultural industry due to increasingly variable precipitation patterns 

and increased competition between agricultural, industrial, and domestic uses of the water 

supply.194 It will also impact the availability of resources that can be extracted, notably in the polar 

regions, because of the losses in sea ice and the retreat of glacial coverage on land.195  

While the spillover noted above will have deep impacts on the economic and military 

instruments of power in the coming decades, the impacts to available resources is of particular 

importance due to the established importance of these within grand strategy. As noted by 

Blanchard and Ripsman, strategic goods such as food and critical minerals are essential for national 

security and maintaining a functioning economy.196 The benefits brought by controlling immense 

resources are considerable and provide a greater freedom of manoeuvre when crafting strategy as 

they are less susceptible to foreign influence or dependency.197 The countries controlling these 

resources are also likely to be more powerful, with the United States and the Soviet Union during 

the Cold War being strong examples of this.198 In contrast, those who are not in possession of 

sufficient resources will be sensitive or vulnerable to changes in trade relationships with others, 
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with this unequal relationship potentially being utilized against their own interest. This is 

especially true in the case of vulnerabilities where the costs associated with the disruption of supply 

are high and involve goods essential national survival and defence.199 

Understanding the importance of available resources to grand strategy contextualizes the 

significance of the impacts that climate change will have on the capacity of states to act to achieve 

their interests. It also contextualizes the difficulties that strategists will likely encounter when 

facing climate-induced uncertainties across a range of vital economic sectors, such as agriculture 

and energy. Given this, the conceptualization of grand strategy must be broadened to incorporate 

a more comprehensive understanding of climate, and by extension climate change. To this end, I 

propose the following framework (Figure 3) that links the core aspects of geography noted above 

to the instruments of power utilized by states while pursuing grand strategy. 

 
Figure 3: Proposed framework linking grand strategy to geography. 

 

In this conceptualization of grand strategy, geography is treated as a separate but linked 

factor that affects the capacity of states through its impacts in the instruments of power. It is also 

linked to the broader operating environment that states act in due to the global reach of climate, 

 
199 Blanchard and Ripsman, “Measuring Economic Interdependence: A Geopolitical Perspective,” 226. 
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and the disparate effects that it has on the capacity of all states. These pathways are readily apparent 

when looking at the current impacts of climate change today. For example, climate change 

(climate) has negatively impacted the available water resources (available resources) to countries 

and regions around the world, impacting agriculture (economic instrument of power) and affecting 

the economic and political international/regional operating environment. Climate change can also 

directly spill over and affect a states capacity. As noted by the financial impact of the ‘billion-

dollar’ disasters in the United States, the increasing frequency and severity of weather and climate 

disasters will impact the economic instrument of power.200 These disasters, along with melting 

permafrost (topography) due to climate change have, and will also increasingly impact military 

infrastructure – leading to effects on training, readiness, and resources.201 Similarly, the flow of 

effects can also be reversed, with the economic and military instruments impacting climate through 

actions such as carbon taxes, territorial extent through land reclamation efforts such as in the 

Netherlands, and increased efficiency to reduce the military and economic demand for fossil fuels. 

*** 

 Climate change is destabilizing the global environment in significant ways and will 

continue to do so over the course of this century. While the human impact on Earth’s climate 

system is now recognized and increasingly understood by scientists, this was not always the case. 

Rather, it was not until 1956 that a strong enough scientific base was established that could be 

expanded upon over the next decades to fully understand climate change and its effects. Despite 

the recognition of the link between human activities and climate change by scientists as early as 

 
200 US National Centers for Environmental Information, “Annual 2021 National Climate Report.” 
201 United States Office of the Under Secretary of Defence for Acquisition and Sustainment, “Report on Effects of a 

Changing Climate to the Department of Defense,” January 10, 2019, 5-7, 

https://media.defense.gov/2019/Jan/29/2002084200/-1/-1/1/CLIMATE-CHANGE-REPORT-2019.PDF; Andrew 

Eversden, "‘Climate change is going to cost us’: How the US Military is Preparing for Harsher Environments,” 

Defense News, August 9, 2021, https://www.defensenews.com/smr/energy-and-environment/2021/08/09/climate-

change-is-going-to-cost-us-how-the-us-military-is-preparing-for-harsher-environments/.  

https://media.defense.gov/2019/Jan/29/2002084200/-1/-1/1/CLIMATE-CHANGE-REPORT-2019.PDF
https://www.defensenews.com/smr/energy-and-environment/2021/08/09/climate-change-is-going-to-cost-us-how-the-us-military-is-preparing-for-harsher-environments/
https://www.defensenews.com/smr/energy-and-environment/2021/08/09/climate-change-is-going-to-cost-us-how-the-us-military-is-preparing-for-harsher-environments/
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1995, modern conceptualizations of grand strategy have continued to treat climate as a static, 

unchanging entity. Taken to the extreme, this understanding of geography has led it to be 

constrained to the point of solely focusing on the operational domains in which the military 

instrument of power acts. However, given the increased visibility and understanding of the impacts 

of climate change, grand strategy must be updated to reflect the realities of the 21st century. 

 The geography in which states occupy is shaped by five factors, namely: the available 

resources, climate, position/relative location, territorial extent, and topography. Climate change 

affects the other geographic factors, as well as the capacity and use of the state’s instruments of 

power through several means such as sea level rise or decreasing water supply. It can also impact 

the availability of resources that can be extracted as sea ice and glacial coverage recede. The 

changes in resource availability are particularly significant as the production of strategic goods 

such as food and critical minerals are essential for states to ensure their national security and 

maintain their economic viability. As such, understanding the impacts of a changing climate – 

particularly on the available resources of states – is critical to understanding the future of grand 

strategy and strategic competition in the 21st century. 
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Climate Change, Natural Resources, and their Impacts on the Economic Instrument of 

Power 

Climate Change and Water Supply 

As noted in the introductory chapter, the latest scientific evidence indicates that climate 

change will contribute to the deterioration of water security in the coming decades. Among other 

impacts, climate change will undermine two core pillars of water security,202 namely:203 

1. Availability: Persons should have enough water to satisfy personal and domestic needs. 

2. Sustainability: Water should be managed such that present needs are met without 

compromising the needs of future generations. 

At present, there are several challenges to both pillars, with water availability being a 

particular point of concern. As noted by the Food and Agriculture Organization of the United 

Nations (FAO), approximately 10% of global population (∼733 million) live in countries with 

where total water usage of all economic sectors was between 75-100% (high water stress) or 

exceeded 100% (critical water stress) of the country’s yearly renewable freshwater resources.204 A 

further 20% (∼1.5 billion) of global population are also living in medium (50-75%) water stress 

conditions.205 Similarly, the IPCC’s Sixth Assessment Report notes that roughly four billion 

people live under severe water scarcity for at least one month of the year, with the prior report 

 
202 Water security remains an essentially concept. See Annabelle Houdret, Annika Kramer, and Alexander Carius, 

“The Water Security Nexus: Challenges and Opportunities for Development Cooperation,” GTZ, 2010, 5, 

https://www.adelphi.de/en/publication/water-security-nexus; David Grey and Claudia W. Sadoff, “Sink or Swim? 

Water Security for Growth and Development,” Water Policy 9, iss. 6 (2007): 547-548, 

https://doi.org/10.2166/wp.2007.021; UN Water, “Water Security and the Global Water Agenda,” May 8, 2013, 1, 

https://www.unwater.org/publications/water-security-global-water-agenda/. 
203 Adapted from United Nations General Assembly, “Report of the Independent Expert on the Issue of Human 

Rights Obligations related to Access to Safe Drinking Water and Sanitation, Catarina de Albuquerque : addendum,” 

July 1, 2010, 6-9, 15-17, https://digitallibrary.un.org/record/685823?ln=en. 
204 Food and Agriculture Organization of the United Nations, “Progress on Level of Water Stress: Global Status and 

Acceleration Needs for SDG Indicator 6.4.2, 2021,” 33, https://www.unwater.org/publications/progress-on-level-of-

water-stress-642-2021-update/.  
205 Ibid. 

https://www.adelphi.de/en/publication/water-security-nexus
https://doi.org/10.2166/wp.2007.021
https://www.unwater.org/publications/water-security-global-water-agenda/
https://digitallibrary.un.org/record/685823?ln=en
https://www.unwater.org/publications/progress-on-level-of-water-stress-642-2021-update/
https://www.unwater.org/publications/progress-on-level-of-water-stress-642-2021-update/
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highlighting that approximately 80% of global population suffers from high levels of threat to 

water security.206  

 The current threats to global and regional water availability are set to be worsened by 

changes in the water cycle due to climate change.207 In particular, the IPCC’s Sixth Assessment 

Report assesses that a warmer climate increases the evaporation of water into the atmosphere 

resulting in increases in drought severity. 208 This will lead to an increase in drought severity and 

frequency in “semi-arid, winter rainfall dominated areas including the Mediterranean, southern 

Africa, south-western North America, southwestern South America, and south-western Australia, 

as well as in [the] Central America and the Amazonian basin.”209 This finding correlates with the 

IPCC’s high confidence that precipitation will decrease in the Mediterranean, southern Africa, 

Amazonia, Central America, south-western South America, south-western Australia and coastal 

West Africa regions.210 It also correlates with the predicted increase in precipitation variability 

over all land areas that is forecast to lead to wetter wet seasons and dryer dry seasons.211 

 

 

 
206 H Douville et al., “Water Cycle Changes” in Climate Change 2021: The Physical Science Basis, August 9, 2021, 

1060, https://www.ipcc.ch/report/ar6/wg1/downloads/report/IPCC_AR6_WGI_Chapter08.pdf. 
207 Ibid.  
208 Douville et al., “Water Cycle Changes,” 1057. 
209 Douville et al., “Water Cycle Changes,” 1120-1122. 
210 Douville et al., “Water Cycle Changes,” 1113-1115. 
211 Ibid. 

https://www.ipcc.ch/report/ar6/wg1/downloads/report/IPCC_AR6_WGI_Chapter08.pdf
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Figure 4: Level of water stress in major river 

basins as of 2018.212 

Figure 5: Schematic map highlighting the 

regions where droughts are expected to worsen 

because of climate change.213 

Beyond impacting drought risk, the increasing variability in precipitation also affects water 

runoff – albeit with strong regional and seasonal variations. To this end, the IPCC assesses with 

medium to high confidence that runoff is expected to increase in the northern higher latitudes as 

well as in central and eastern Africa, and decrease in the Mediterranean, southern Africa, Central 

America, and parts of southern South America.214 For snow-dominated regions in particular, 

climate change will cause runoff to peak earlier in the year and decrease as snow cover is 

reduced.215 Climate change will also impact the runoff from glaciers, with maximal glacier loss 

occurring in low latitude regions contributing to greater runoff in the near-term, and larger glaciers 

seeing increasing mass loss in the mid to long-term before seeing their mass deplete to such an 

extent that runoff decreases.216 Although the increased glacial runoff can help to mitigate the loss 

of surface runoff due to changes in precipitation, approximately half of the world’s glacierized 

water basins have already passed their peak runoff.217 This is significant because approximately a 

third of the world population lives within glacierized water basins.218 While the magnitude of 

projected changes scale in proportion to the degree of warming, these changes these changes are 

expected to negatively impact regional water supply by reducing surface runoff and leading to a 

greater reliance on groundwater resources. 

 
212 Riccardo Biancalani and Michela Marinelli, “Assessing SDG Indicator 6.4.2 ‘Levels of Water Stress’ at Major 

Basins Level,” UCL Open: Environment 3, no. 5 (2021): 9, https://dx.doi.org/10.14324/111.444/ucloe.000026.  
213 Map taken from “Water Cycle Changes,” 1158. 
214 “Water Cycle Changes,” 1119. 
215 Ibid. 
216 “Water Cycle Changes,” 1122. 
217 Matthias Huss and Regine Hock, “Global-Scale Hydrological Response to Future Glacier Mass Loss,” Nature 

Climate Change 8 (2018): 135, https://doi.org/10.1038/s41558-017-0049-x.  
218 Ibid. 

https://dx.doi.org/10.14324/111.444/ucloe.000026
https://doi.org/10.1038/s41558-017-0049-x
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Making up roughly 30% of total freshwater sources and approximately 99% of global 

liquid freshwater, groundwater resources have been increasingly stressed by population growth, 

economic growth, and changes in consumption patterns, as well as increased variability in 

precipitation patterns.219 This has led to an increase in water policies that rely on both ground and 

surface water to offset shortages of water supply during dry or low surface runoff periods during 

the year.220 This shift is particularly visible in the agricultural sector, where groundwater now 

accounts for roughly 70% of global groundwater withdrawals, with this number rising further in 

semi-arid and arid regions.221 This shift can also be seen in water supply to human settlements, 

where groundwater supplies approximately 50% of global urban population and plays a crucial 

role in ensuring rural water supply, particularly in developing countries.222 Although the extent of 

groundwater use by industry is unclear, groundwater is used in manufacturing, mining, oil and gas, 

electric energy generation, and construction – with the textile, food, beverage industries being 

particularly dependent on groundwater.223 Overall, the increased rate of withdrawal has led to 

groundwater depletion224, with estimated withdrawals of 100-200km³ per year since the turn of the 

century.225 In particular, the following aquifer systems have been impacted by groundwater 

 
219 UN Water, “Water Security & the Global Water Agenda: A UN-Water Analytical Brief,” October 2013, 7, 

https://www.unwater.org/publications/water-security-global-water-agenda/; Biancalani and Marinelli, “Assessing 

SDG Indicator 6.4.2 ‘Levels of Water Stress’ at Major Basins Level,” 6; UN Water, “UN World Water 

Development Report 2022, Groundwater: Making the Invisible Visible 
220 UN Water, “UN World Water Development Report 2022, Groundwater: Making the Invisible Visible,” March 

21, 2022, 50-51, 64,  https://www.unwater.org/publications/un-world-water-development-report-2022/. 
221 UN Water, “UN World Water Development Report 2022, Groundwater: Making the Invisible Visible,” 48. 
222 UN Water, “UN World Water Development Report 2022, Groundwater: Making the Invisible Visible,” 60, 67. 
223 UN Water, “UN World Water Development Report 2022, Groundwater: Making the Invisible Visible,” 74. 
224 Defined here as occurring when groundwater discharge (groundwater withdrawal and natural discharge) exceeds 

groundwater recharge, or more simply when groundwater outflows exceed groundwater inflows. See UN Water, 

“UN World Water Development Report 2022, Groundwater: Making the Invisible Visible,” 34. 
225 UN Water, “UN World Water Development Report 2022, Groundwater: Making the Invisible Visible,” 1. This 

number is likely much higher as it only accounts for roughly 15-25% of total groundwater withdrawals. 

https://www.unwater.org/publications/water-security-global-water-agenda/
https://www.unwater.org/publications/un-world-water-development-report-2022/
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depletion: the Indo-Gangetic Plains, the North China Plain, the California Central Valley, the US 

High Plains, and the Arabian Aquifer System.226  

 The pressure on water supply is expected to increase with water demand into the future, 

with the latter increasing by 20-30% by 2050 relative to 2010.227 Agricultural demand will make 

up the majority of this increase, with approximately 70% of the overall increase being attributed 

to agricultural demand should current water usage patterns hold.228 Breaking this statistic down 

further, one study has noted that both green water (water from precipitation) and blue water 

(surface or groundwater) utilized in agriculture will increase by roughly 11% and 70% respectively 

by the end of the century.229 While the severity of this increase is variable and regionalized, 

increases in blue water consumption are forecasted to be prevalent in the eastern United States 

(∼30%), Brazil (∼25%), several European countries (∼40%, see Fig. 8), and China (∼25%).230 

This increase in blue water consumption is expected to be particularly noticeable in arid regions 

where irrigated agriculture predominates such as the United States, northern and southern Africa, 

some European states, the Middle East, Central Asia, and China.231 As a result, these increases 

will contribute to increased demand levels that have resulted in 57% of current blue water use in 

agriculture being unsustainable, where 70% of this number coming from India (31%), China 

(13%), the United States (12%), Pakistan (10%), and Iran (4%).232 

 
226 UN Water, “UN World Water Development Report 2022, Groundwater: Making the Invisible Visible,” 34-35. 
227 Mekkonnen and Gerbens-Leenes, “The Water Footprint of Global Food Production,” 2. 
228 Ibid. 
229 Zhongwei Huang et al., “Global Agricultural Green and Blue Water Consumption under Future Climate and 

Land Uses,” Journal of Hydrology 574 (2019): 247, https://doi.org/10.1016/j.jhydrol.2019.04.046. 
230 Zhongwei Huang et al., “Global Agricultural Green and Blue Water Consumption under Future Climate and 

Land Uses,” Journal of Hydrology 574 (2019): 247, https://doi.org/10.1016/j.jhydrol.2019.04.046. 
231 Huang et al., “Global Agricultural Green and Blue Water Consumption under Future Climate and Land Uses,” 

248. 
232 Mesfin M. Mekonnen and Arjen Y. Hoekstra, “Sustainability of the Blue Water Footprint of Crops,” Advances in 

Water Resources 143 (2020): 3,  https://doi.org/10.1016/j.advwatres.2020.103679.  

https://doi.org/10.1016/j.jhydrol.2019.04.046
https://doi.org/10.1016/j.jhydrol.2019.04.046
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Figure 6: Groundwater table decline in a 

selection of the world’s major aquifers.233 

 

Figure 7: Percent changes in global crop water 

consumption during 2071–2099 relative to that 

during 1971–2000.234 

Legend: (e) changes of crop green water 

consumption under both climate and land use 

changes; (f) changes of crop blue water 

consumption under both climate and land use 

changes. 

 

 The changes to the hydrological cycle and human consumption patterns noted above have 

led to a growing mismatch between supply and demand, leading freshwater to increasingly be a 

limiting factor on agricultural systems, regardless of their respective size.235 Taken altogether, the 

FAO estimates that approximately 1.2 billion people live in areas with very high drought frequency 

and water stress on crop and pastureland; with this number increasing to 3.2 billion should areas 

of high drought frequency and water stress also be included.236 The impacts of water shortages and 

scarcity on agricultural land is not evenly distributed, with Northern Africa, Western Asia, Central 

Asia, Southern Asia, and Eastern Asia being disproportionately impacted.237 Although agriculture 

is a major driver of water demand, the increased pressure on water supply will also generate 

 
233 Map taken from UN Water, “UN World Water Development Report 2022, Groundwater: Making the Invisible 

Visible,” 52. 
234 Adapted from Huang et al., “Global Agricultural Green and Blue Water Consumption under Future Climate and 

Land Uses,” 248. 
235 Food and Agriculture Organization of the United Nations, “The State of Food and Agriculture 2020: Overcoming 

Water Challenges in Agriculture,” 2020, 5, https://www.fao.org/documents/card/en/c/cb1447en/.   
236 Food and Agriculture Organization of the United Nations, “The State of Food and Agriculture 2020: Overcoming 

Water Challenges in Agriculture,” 27. 
237 Ibid. 

https://www.fao.org/documents/card/en/c/cb1447en/
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increased competition between agricultural, industrial and domestic uses.238 It will also lead to the 

continued depletion of groundwater resources, inhibiting the ability to adapt to increasingly 

variable precipitation patterns as a result of climate change in the future.239  

As a result, while already critical to the sustainment of economic activity, the management 

of internal competition over water usage will become of increasing strategic significance as water 

scarcity affects countries.240 This is particularly true for the agricultural and energy sectors, which 

rely on water to varying degrees to produce their end products. In the case of the former, water 

scarcity is expected to hamstring irrigated agriculture in key food producing countries, leading 

them to be unable to satisfy national food requirements.241 As for the latter, uncertainty in water 

availability has already been noted by energy companies to be a major source of risk for business 

operations – and one that will be exacerbated due to climate change.242 At a regional level, this has 

previously led to price increases in water markets as shale oil and gas producers utilizing hydraulic 

fracturing in Texas competed for water with the agricultural sector, and has even significantly 

reduced the share of hydropower in California.243 At a global level, the 2022 summer heatwaves 

and droughts affected the United States, Europe, and East Asia, impacting energy and crop 

production, in addition to the availability of drinking water in severe cases.244 The effects of the 

 
238 See International Energy Agency, “Water-Energy Nexus,” 11-27; Leibniz Institute of Freshwater Ecology and 

Inland Fisheries, “The Berlin-Brandenburg Region and the Tesla Gigafactory.” 
239 Ibid. 
240 Organization for Economic Co-operation and Development, “The Land-Water-Energy Nexus: Biophysical and 

Economic Consequences,” September 26, 2017, 19, https://www.oecd.org/environment/the-land-water-energy-

nexus-9789264279360-en.htm.  
241 R. Quentin Grafton, John Williams, and Qiang Jiang, “Possible Pathways and Tensions in the Food and Water 

Nexus,” Earth’s Future 5, iss. 5 (2017): 460, DOI: https://doi.org/10.1002/2016EF000506.  
242 Paolo D’Odorico, “The Global Food-Energy-Water Nexus,” Reviews of Geophysics 56, iss. 3 (2018): 480, DOI: 

https://doi.org/10.1029/2017RG000591.  
243 Ibid. 
244 Jon Henley, “Europe’s Rivers Run Dry as Scientists Warn Drought Could be Worst in 500 Years,” The 

Guardian, August 13, 2022, https://www.theguardian.com/environment/2022/aug/13/europes-rivers-run-dry-as-

scientists-warn-drought-could-be-worst-in-500-years; Helen Davidson, “China Drought Causes Yangtze to Dry Up, 

Sparking Shortage of Hydropower,” The Guardian, August 22, 2022, 
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heatwaves and drought have also had an impact on the industrial sector more broadly, with water-

intensive industries such as semiconductor manufacturing being affected.245 

Climate Change and Food Supply 

The alterations in precipitation patterns as well as the increasing temperatures brought on 

by climate change are expected to impact land degradation,246 leading to reduced soil productivity 

for forestry and agricultural outputs. In particular, the IPCC’s Special Report on Climate Change 

and Land notes that despite the difficulty in attributing soil erosion to climate change, climate 

change increases the likelihood and consequence of most degradation processes; resulting in 

increasing land degradation unless land management is improved.247 Although the specific 

processes through which land degradation are complex, it is expected that the infrequent and 

intense precipitation patterns caused by climate change will increase the likelihood and impact of 

land degradation.248 Climate-induced vegetation changes are also expected to contribute to these 

processes in some regions.249 Additionally, changes in precipitation patterns are forecasted to 

contribute to an increase in coastal land erosion worldwide, with the combination of sea-level rise 

and more intense cyclones in areas such as the Caribbean, Southeast Asia, and the Bay of Bengal 

“[posing] a serious risk to people and livelihoods… in some cases even exceeding limits to 

adaptation.”250 

 
https://www.theguardian.com/world/2022/aug/22/china-drought-causes-yangtze-river-to-dry-up-sparking-shortage-

of-hydropower. 
245 Stephanie Yang, “The Chip Shortage is Bad. Taiwan’s Drought Threatens to Make it Worse,” The Wall Street 

Journal, April 16, 2022, https://www.wsj.com/articles/the-chip-shortage-is-bad-taiwans-drought-threatens-to-make-

it-worse-11618565400.  
246 Defined as “a negative trend in land condition, caused by direct or indirect human-induced processes including 

anthropogenic climate change, expressed as long-term reduction or loss of at least one of the following: biological 

productivity, ecological integrity or value to humans.” See Lennart Olsson and Humberto Barbosa, “Land 

Degradation,” in Special Report on Climate Change and Land, August 8, 2019, 349, https://www.ipcc.ch/srccl/. 
247 Olsson and Barbosa, “Land Degradation,” 363. 
248 Olsson and Barbosa, “Land Degradation,” 362, 369-370. 
249 Ibid. 
250 Olsson and Barbosa, “Land Degradation,” 370. 
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 While the threat of land degradation in coastal regions as well as wet or humid climates is 

considerable, so to is the threat of desertification (land degradation) in the drylands,251 where it is 

expected to reduce agricultural output at a time of population growth in several dryland regions.252 

Both climatic and human drivers will contribute to desertification in location and temporal-specific 

fashions, with some regions being more impacted by one source of desertification than another at 

a given point in time.253 Regarding climate change, the climactic drivers of desertification include 

drought, precipitation changes, wind and water erosion, wildfires, invasive species, soil 

salinization, and soil organic carbon turnover.254 In the case of the first three drivers, these 

contribute to desertification by reducing water availability, limiting potential soil productivity – or 

removing productive soils altogether in the case of water and wind erosion. As for invasive species 

and wildfires, these increase desertification by altering runoff patterns and increasing soil erosion 

during heavy rainfall events. Lastly, soil salinization and soil organic carbon turnover contribute 

to desertification of dryland areas by altering soil chemistry such that the mineral content increases 

and carbon content decreases, respectively, with negative impact on soil productivity. 

 Human drivers of desertification interact, and in many cases amplify the drivers of climate 

induced desertification through the expansion of cropland, practice of unsustainable land 

management practices, urban expansion, infrastructure development, and increased activity by 

extractive industries.255 Ultimately, however, these drivers are the result of the high and growing 

consumption of land-based resources underwritten by the roughly 3 billion people inhabiting in 

dryland regions.256 The pressures on land resources for human consumption in dryland regions 

 
251 Dryland areas are those characterized by arid, semi-arid, and dry sub-humid climates. 
252 Alisher Mirzabaev and Jianguo Wu, “Desertification,” in Special Report on Climate Change and Land, August 8, 

2019, 259, https://www.ipcc.ch/srccl/. 
253 Mirzabaev and Wu, “Desertification,” 268. 
254 Mirzabaev and Wu, “Desertification,” 258-9. 
255 Mirzabaev and Wu, “Desertification,” 259. 
256 Mirzabaev and Wu, “Desertification,” 251. 
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will likely continue to increase as population growth rate nearly doubles the projected population 

increase of non-dryland areas, with about 4 billion living in these regions by 2050.257 The impacts 

of these drivers will be particularly felt in the Middle East and North Africa, Sub-Saharan Africa, 

and South Asia regions (see Figures 8 and 9), where population growth is both more pronounced 

and populations are more vulnerable due to their reliance on agriculture as their livelihood.258 

Moreover, multidimensional poverty rates in Sub-Saharan Africa (41%) and South Asia (12%) in 

addition to negative climate impacts are expected to limit the ability of these populations to adapt 

to future challenges and adopt sustainable land management practices.259 Accordingly, the 

scientific community has noted with strong agreement that climate change will negatively impact 

crop yields, agricultural productivity, and incomes in dryland areas.260  

 

 
  
Figure 8: Approximate geographical 

distribution of the drylands, based on the aridity 

index.261 

Figure 9: Projected population growth by 

2050 in the drylands, by region sub-type (left) 

and geographic area (right).262 

 The cumulative impact of global land degradation is to reduce or outright eliminate the 

productive capacity of soils, undermining the availability, accessibility, and stability of food 
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supplies. Regarding availability, the loss of agricultural productivity because of land degradation 

is a particular point of concern despite the difficulties in precisely quantifying the impacts on crop 

yields and estimating economic costs. While this has led to some degree of variance in research 

results due to differences in research design, assumptions, and limitations, the overarching trend 

is negative – with the impact of increased temperatures on staple crops and livestock being a key 

focus.263 For example, one study examining the yield of wheat, rice, maize, and soybean crops 

(which provide two-thirds of global caloric intake), found that without carbon dioxide fertilization, 

human adaptation, and genetic modification, yields would decline by an average of 6.0%, 3.2%, 

7.4%, and 3.1% per degree of warming, respectively.264 These results are in line with a meta-

analysis of wheat, maize, and rice crop yields by Challinor et al. that indicated that while positive 

yields in tropical and temperate regions are possible in the short term with adaptive efforts, the 

majority consensus of the studies surveyed indicated negative yield changes from the 2030s 

onwards.265 The study also notes an increase in the magnitude of yield decrease over time, with 

more than “70% of projections [indicating] yield decreases for the 2040s and 2050s, and more than 

45% of all projections for the second half of the century [indicating] yield decreases greater than 

10%.”266 The impacts of these negative yields are not distributed evenly, with tropical regions such 

as South Asia and sub-Saharan Africa being particularly affected while some temperate regions 

see positive yield changes, with adaptive efforts being key in the latter case.267 
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  The confluence of decreasing crop yields and increasing demand for agricultural outputs 

to feed the growing human population is predicted to raise the price of food staples, thereby 

affecting the ability of populations to access food. Although there is agreement among scientists 

that price increases will occur, the degree to which prices will be impacted is uncertain as 

demonstrated by the high degree of variance in the price projection of staple crops. For instance, 

a 2010 study by the International Food Policy Research Institute (IFPRI) predicted that the average 

price of rice, maize, soybeans, and wheat would increase in excess of 90% by 2050 relative to 

2000 prices.268 These findings were amended the following year, with IFPRI projecting that the 

average price of maize, rice, and wheat will increase between 87-106%, 31-78%, and 44-59%, 

respectively, from 2010 to 2050; without taking into productivity increases because of climate 

change.269 More recently, a 2021 IFPRI study has projected that the price per metric ton of maize, 

rice, soybeans, and wheat will increase by 102%, 58%, 55%, and 43%, respectively, by 2050 

compared to 2010 prices in a middle of the road population growth, high emissions scenario.270 

 The projected decreases in staple crop output and corresponding increase in price at a 

global level, briefly outlined above, provide a compelling scientific case for the undermining of 

global food supply because of climate change. There are, however, several limitations to these 

studies that should be noted. For instance, Challinor et al.’s meta-analysis of crop yields under 

climate change notes that many studies fail to: (1) simulate pests, weeds, and diseases, (2) assume 

water availability into the future, (3) display inaccuracies in representing adaptations, and (4) 

demonstrate structural, parameter, and bias correction uncertainty in both climate and crop 
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models.271 Moreover, other studies fail to fully incorporate difficult to simulate forms of land 

degradation such as salinization, despite the high costs associated with its increasing negative 

impacts on crop yields as well as the economic costs this imposes.272 Similarly, ascribing gains in 

productivity due to factors such as genetic modification to increase yield, drought and heat 

resistance, or pests and disease, are more difficult if not impossible to accurately project. As such, 

these projections should not be viewed as bona fide predictions but rather as estimates of sufficient 

certainty from which trends – on average – can be drawn. 

 This latter point belies the final and perhaps most crucial limitation of the projected yield 

estimates noted above – that many, if not most, contemporary studies focus on changes in mean 

yields and thereby fail to consider year-to-year crop yield variability.273 This is concerning because 

inter-year crop variations due to climate change are expected to increase, with corresponding 

impacts on food supply. In particular, the IPCC notes that events such as heatwaves, droughts, 

inland and coastal flooding, will increase in frequency and magnitude over time and affect food 

stability globally, albeit with regional differences.274 For example, a study by Tigchelaar et al. 

examining the impact of climate variability on maize production found that yield variability 

increases with temperature rise leading to increased risk of extreme crop failure. Notably, the study 

found that “the probability of a >10% yield loss in any given year in the world’s top four producing 
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countries (United States, China, Brazil, and Argentina) rises to 69%, 46%, 39%, and 50%, 

respectively,”275 under a two-degree warming scenario. This variability can also be seen in the 

same warming scenario for the top maize exporting countries – the United States, Brazil, 

Argentina, and Ukraine – where the probability of a greater than 10% yield loss is 69%, 39%, 50%, 

and 52%, respectively.276 In addition, assuming that weather varies independently of each region, 

the probability that maize production will fall more than 10% in all the top producing and exporting 

countries rises from 0% to 6% and 0% to 7% in a two-degree warming scenario, and to 87% and 

86% in a four-degree warming scenario, respectively.277 Worse yet, the probability of a 20% maize 

production decline in all the top producing and exporting countries jumps from zero or near zero 

to 48% and 46%, respectively, in a four degree warming scenario.278 The net result of the 

synchronization of crop failures is that global export and import of maize can be affected, leading 

to price spikes in international markets that will be passed along to consumers and affecting food 

accessibility. Moreover, as cereals tend to be heat sensitive crops, the Tigchelaar et al. study also 

suggests that global cereal yields and markets will become increasingly variable through to the 

turn of the next century.279  

In addition to heat stress, more frequent, intense, and longer lasting extreme weather events 

such as heat waves and droughts will also impact inter-year yield stability in the coming decades, 

with varying regional effects.280 From a historical perspective, this trend has already become 

evident, with the number of climate-related disasters (drought, storms, extreme temperatures, etc.) 
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nearly quadrupling from roughly 40 events per year in the 1970s to over 150 events in the 2010s.281 

Similarly, the incidence of flooding has risen precipitously since the 1970s from roughly 30 per 

year to an average of 180 per year in the 2000s.282 On a global scale, the economic impact of all 

disasters has risen to an average of USD $130 billion per year in the 2010s, with disproportionate 

effects on developing countries, small island nations, and the agricultural sector.283 To this end, 

the FAO noted in a 2021 report that between 2008-2018:  

agriculture – including crops, livestock, forestry, fisheries and 

aquaculture – absorbed 26 percent of the overall impact caused by 

medium- to large-scale disasters in low- and lower-middle-income 

countries… Relative to agriculture, industry, commerce and tourism 

taken as a whole, agriculture on its own bears the disproportionate 

share of 63 percent of damage and loss from disasters.284 

Outside the direct financial costs of the disasters, these can also lead to production loss 

through the destruction of crops or by reducing the future potential of crops via disease spread or 

infrastructure destruction.285 The loss of crop production is not insignificant, with the same FAO 

report noting that the loss from disasters from 2008 to 2018 accounted for four percent of potential 

production at a global level. Such production losses are capable of “causing perceivable production 

disruptions with severe impacts on international markets and global food supply,” with 

 
281 Food and Agriculture Organization of the United Nations, “The Impact of Disasters and Crises on Agriculture 

and Food Security: 2021,” 2021, 4, https://www.fao.org/policy-support/tools-and-publications/resources-

details/en/c/1382649/.  
282 Ibid. 
283 Food and Agriculture Organization of the United Nations, “The Impact of Disasters and Crises on Agriculture 

and Food Security: 2021,” 4-5. 
284 Food and Agriculture Organization of the United Nations, “The Impact of Disasters and Crises on Agriculture 

and Food Security: 2021,” 9. 
285 Food and Agriculture Organization of the United Nations, “The Impact of Disasters and Crises on Agriculture 

and Food Security: 2021,” 27-28. 

https://www.fao.org/policy-support/tools-and-publications/resources-details/en/c/1382649/
https://www.fao.org/policy-support/tools-and-publications/resources-details/en/c/1382649/


70 

 

corresponding effects of food supply in affected areas.286 Moreover, such disruptions can affect 

food accessibility, leading to price increases for agricultural products.287  

 
Figure 10: Probability that in any given year, of relative yield decline of a country’s most 

productive region will decline by 10% or 20% of the present-day mean yield for the 10 top-

producing countries individually and combinations of the countries that produce or trade the 

most maize.288 

Legend: *United States, China, Brazil, Argentina, †United States, Brazil, Argentina, Ukraine, 

‡United States, China, Brazil, Argentina, Mexico 

The cumulative effect of climate change on food supply is a persistent point of concern 

because its impacts will serve to worsen and/or amplify challenges to food supply in countries and 

regions around the world, as noted in the analysis above. Although this finding is significant for 

the entirety of the international community given the interconnectedness of the global food market, 

these climate-driven impacts to food supply will particularly affect low- and middle-income food 

importing countries. An analogous example that demonstrates the vulnerabilities of these countries 

can be seen in the shock to global food markets by Russia’s ongoing war in Ukraine, where a 
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sudden reduction in supply triggered a sharp rise in global food prices.289 Coupled with 

protectionist measures from several food exporting countries, this created food shortages in 

countries that could not shift quickly shift their supply source.290 As highlighted in a recent report 

by the International Monetary Fund, 48 of the countries most affected by the ongoing food crisis 

were limited in their capacity to respond as a result of their economic, institutional, and social 

weaknesses.291 Focusing on the economic factors, this report highlighted that elevated public debt 

as well as weak fiscal buffers limited their capacity to respond to the shock.292 It also noted that 

this supply shock would negatively impact countries’ balance-of-payments, increase fiscal costs 

to mitigate the impact the rise of food prices, and increase the cost of ongoing efforts to battle food 

insecurity.293  

These economic costs born by the aforementioned low-capacity states are, however, 

unavoidable given the need for governments to ensure basic population needs to retain their 

legitimacy and internal stability. This necessity is borne out in scholarly research, where 

insufficient food supply, and food insecurity more broadly, has been associated with social unrest, 

conflict, and large-scale migration.294 These phenomena, in turn, undermine the economic 

instrument of power by reducing labour supply, complicating policy implementation, and affecting 

consumer and investor confidence.295 They can also affect health and human capital accumulation, 

with concomitant effects on economic productivity and growth.296 However, while the effects of 
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inaction impose costs on the economic instrument of power, efforts to ensure adequate food supply 

also come with a price due to the aforementioned economic weaknesses. In the near-term, the costs 

of action include increasing deficits and debts, contributing to the already high levels of public 

debt that have already limited their ability to finance their responses.297 This, in turn, raises 

questions regarding the sustainability of this approach in the long-term given the forecasted 

destabilization of food supply and the political constraints on raising revenues or implementing 

austerity measures to minimize or reduce deficits and debts.298 While this is particularly true for 

weak and conflict affected states that have  fragile socio-political environments, lack state 

legitimacy, or have low administrative capacity, the economic challenges as a result of a 

destabilized and expensive food supply could be similarly challenging for higher capacity states.299  

Climate Change and Resource Extraction 

 The cryosphere, that is the “the components of the Earth System at and below the land and 

ocean surface that are frozen, including snow cover, glaciers, ice sheets, ice shelves, icebergs, sea 

ice, lake ice, river ice, permafrost, and seasonally frozen ground,”300 has been unevenly impacted 

by climate change as compared to the rest of the world. This point comes into sharp relief when 

looking at the observed changes in temperature in the Arctic, where the surface air temperature 

has increased at more than double the global average rate over the last two decades.301 This trend 

becomes more concerning and pronounced at a sub-regional level, with the Canadian government 

noting that temperatures in its Arctic areas are increasing at three times the global average rate – 
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leading to a 2.3ºC temperature increase for the period of 1948-2016.302 Accordingly, a recent report 

by the Canadian government concluded that the “observed and projected increases in mean 

temperature in Canada are about twice the corresponding increases in the global mean temperature, 

regardless of emission scenario [emphasis added].”303 In contrast, the impact of climate change 

on Antarctica’s landmass has been more mild and less certain, as evidenced by a recent report by 

the IPCC.304 The disparate impacts of climate change on the respective polar regions has led to 

significant geographic changes, leading to increased interest in resource extraction as projects in 

these regions are increasingly perceived to be viable.305 

 The impact of climate change in the Arctic has been dramatic, as noted above by the 

increasing average surface air temperatures relative to the global average. Perhaps the most visible 

impact of climate change has been the reduction of sea ice in the Arctic Ocean. Here, sea ice area 

has decreased in every month of the year since 1979, with the Arctic summer sea ice extent being 

approximately 25% smaller from 2010-2019 compared to 1979-1988 levels.306 Looking 

specifically to trends in sea ice volume in September, when sea ice extent is at its minimum, one 

study has conservatively estimated that the Arctic has lost about 72% of its volume from 1979-

2016.307 This reduction in sea ice extent has strong regional and seasonal dynamics, with summer 

ice loss being dominated by reductions in the East Siberian, Beaufort, Laptev, and Kara Seas and 
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winter ice loss occurring in the Barents Sea.308 This has led to significant changes in the 

composition of sea ice, with the proportion of multi-year ice at least five years old declining from 

30% to 2% and the proportion of first-year (seasonal) ice increasing from 40% to 60-70%.309 The 

increasing proportion of younger, easier to melt sea ice has also lengthened the summer ice melt 

season by three days per decade since 1979 and postponed the winter ice accumulation by seven 

days per decade over the same period.310  

 Climate change has also significantly impacted the Arctic’s landmass, leading to declines 

in glaciers and ice sheets as well as the melting of permafrost. In the case of the former, Arctic 

glaciers have been losing mass at a rate of approximately 213 gigatons per year – a larger number 

than at any time in the past 4,000 years.311 The accelerating loss of glacier mass has particularly 

affected North America, with glaciers on the periphery of Greenland and the Canadian Arctic 

accounting for over half the total mass losses.312 This trend of mass loss is also prevalent for the 

Greenland Ice Sheet, which has seen accelerating mass loss rates since 1992, with the period of 

2010-2019 seeing an ice loss rate of 243 gigatons per year.313 Despite the rapid outflow of year-

over-year mass, Greenland’s Ice Sheet is still expected to lose a minimum of approximately 3.3% 

of its total mass, which will result in a loss of about 59,000km2.314 The loss of glacial and ice sheet 

coverage also coincides with retreating permafrost coverage across the Arctic region. Here, 

scientists have noted that near-surface permafrost temperatures have increased to record highs in 

recent decades, with this increase contributing to the loss of permafrost extent and an increased 
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thaw depth.315 The loss of permafrost is spread unevenly across the 13-18 million square 

kilometers of permafrost in the Arctic, with regions across Northern Canada, Alaska, and Siberia 

all being impacted.316  

Overall, these changes at sea and on land have impacted accessibility with mixed effects. 

The loss of sea ice in the Arctic, notably sea ice, has led to longer ice-free seasons with younger, 

easier to break ice – increasing the accessibility of the Arctic Ocean to surface maritime traffic and 

offshore resources. This trend can be seen in the data collected by the Arctic Council’s Protection 

of the Arctic Marine Environment working group, which released a report on shipping activities 

in the Arctic. In particular, this report found that between 2013-2019 the number of ships entering 

the Arctic increased by 25%, with the distance that these ships sailed increasing by 75%.317 Fishing 

vessels dominate both of these increases, making up 41% of all ships entering the Polar Code area 

in 2019 and 45% of the distance sailed by ships in this area.318 All other vessel types have also 

seen increases, with natural resource extraction also contributing to the increase in Arctic 

shipping.319 In contrast, the loss of permafrost will hinder overland accessibility through land 

subsidence and collapse - disturbing human infrastructure in proportion to the magnitude of these 

losses.320 To this end, studies have indicated that 30-70% of infrastructure in the Arctic region are 
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in areas with high potential to thaw by 2050, with negative impacts on residential, transportation, 

and industrial infrastructure.321 

 The mixed effects of climate change on accessibility in the Arctic have led to challenges 

and opportunities to the development of petroleum and mineral resources in region. With regards 

to petroleum, the Arctic is estimated to harbour significant oil and gas reserves. To this end, a 

United States Geological Survey report on oil and gas resources in the circumpolar Arctic 

estimated that approximately 90 billion barrels of oil, 1,669 trillion cubic feet of natural gas and 

44 billion barrels of natural gas liquids remain undiscovered in the region.322 Crucially, 84% of 

undiscovered oil and gas reserves located offshore, where the extent and age of sea ice has 

dramatically gotten smaller and younger.323 The combination of these two factors have increased 

the accessibility and potential of offshore Arctic petroleum resources being developed, particularly 

on the Eurasian portion of the Arctic due to the Beaufort Gyre.324 In contrast, the accessibility of 

petroleum resources on land has become increasingly difficult given the risk of permafrost thaw 

on oil and gas infrastructure and transportation networks.325 The Arctic also contains deposits of 

other valuable mineral resources such as diamonds, gold, silver, tin, iron ore, zinc, uranium, and 
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nickel among other minerals.326 Several mines are currently in operation in the Arctic, with several 

of these making up a significant portion of global production.327 This number may increase into 

the future as the retreat of glaciers and ice sheets increases the accessibility of the Arctic’s surface. 

The strongest example of this is the melting of the Greenlandic Ice Sheet, which has led to renewed 

interest in the territory for its coal, copper, gold, iron ore, zinc, and rare earth elements.328 While 

the overland transport of these products may be impacted by permafrost thaw, limiting overland 

transport and utilizing maritime transport to transport mineral stockpiles during the summer may 

help to overcome these challenges.329 

 Although climate change has increased the accessibility of petroleum and mineral 

resources in the Arctic in some respects, questions remain regarding the feasibility and economic 

viability of proposed projects, as well as the (inter)national regulatory environment in which they 

take place. On the economic front, the feasibility of land-based projects run into challenges due to 

the lack of energy and transportation infrastructure that predominates much of the Arctic, with 

these challenges increasing in the future due to permafrost melt as noted above.330 Similarly, the 

remoteness and threat posed by sea ice for offshore oil and gas projects creates a challenging 

environment for these projects to take place, requiring a considerable amount of technical, human, 

 
326 Genevieve King Ruel, “The (Arctic) Show Must Go On: Natural Resource Craze and National Identity in Arctic 

Politics,” International Journal 66, iss. 4 (2011): 827, https://link-gale-

com.ezproxy.lib.ucalgary.ca/apps/doc/A279137180/ITOF?u=ucalgary&sid=ITOF&xid=3a4bc0c8.  
327 N.S. Bortnikov et al., “Strategic Metal Deposits of the Arctic Zone,” Geology of Ore Deposits 57, no. 6 (2015): 

440, DOI: http://dx.doi.org/10.30686/1609-9192-2020-1-87-96.  
328 Marsh, “Billionaires are Finding a Massive Treasure hunt in Greenland as Ice Vanishes;” Boersma and Foley, 

“The Greenland Gold Rush,” 23-31. 
329 A good example of this can be seen with the Mary River Mine in Canada. See Arctic Council Protection of the 

Marine Environment Working Group, “Arctic Shipping Status Report (ASSR) #1,” n.p.; Baffinland Iron Mines 

Corporation, “Mary River Mine,” n.d., https://www.baffinland.com/operation/mary-river-mine/.  
330 For example, see Boersma and Foley, “The Greenland Gold Rush: Promise and Pitfalls of Greenland’s Energy 

and Mineral Resources,” 19. 

https://link-gale-com.ezproxy.lib.ucalgary.ca/apps/doc/A279137180/ITOF?u=ucalgary&sid=ITOF&xid=3a4bc0c8
https://link-gale-com.ezproxy.lib.ucalgary.ca/apps/doc/A279137180/ITOF?u=ucalgary&sid=ITOF&xid=3a4bc0c8
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and financial capital to be overcome.331 The question of economic viability also remains 

paramount, with the high cost to develop and operate the requisite infrastructure necessitating a 

sufficiently high mineral price and quantity to generate profits.332 In addition to these 

considerations, the regulatory environment has also proven to be a sticking point, notably in the 

North American Arctic. Here, in contrast with the Norway’s and Russia’s development of offshore 

oil and gas reserves, Canada and the United States have banned the development of such reserves 

for environmental reasons.333 Despite this, several exploration licences have been issued to explore 

the Canadian Arctic, hinting at the potential development of these resources in the future should 

policymakers renege on this agreement and settle the maritime boundary dispute in the Beaufort 

Sea.334 

 The restriction of resource development in the Arctic for environmental and political 

reasons has also happened with commercial fishing in the Arctic Ocean. Currently, the Arctic and 

Southern Oceans make up a minute portion of the marine water captures, accounting for just 0.33% 

of the total.335 It should be noted, however, that this total excludes several fishing areas located in 

the Arctic Circle, including (portions of) Baffin Bay and the Greenlandic, Norwegian, and Barents 

 
331 Ibid; After Russia’s initial invasion of Ukraine, many of its proposed offshore oil and gas projects were put on 

hold as Western partners with the requisite technical, human, and financial capital withdrew – leading these projects 

to be postponed or canceled as a result. See Kluge and Paul, “Russia’s Arctic Strategy through 2035,” and Marlene 

Laruelle, “Resource, State Reassertion and International Recognition: Locating the Drivers of Russia’s Arctic 

Policy,” The Polar Journal 4, no. 2 (2014): 257-258, DOI: https://doi.org/10.1080/2154896X.2014.954881.  
332 For example, in 2015 one report estimated that the “costs for drilling one exploration well [in Greenland] are 

around $100 million in the most favorable circumstances, and based on current estimates, developing an entire oil 

field will cost around $6 billion to $7 billion.” See Boersma and Foley, “The Greenland Gold Rush: Promise and 

Pitfalls of Greenland’s Energy and Mineral Resources,” 19. 
333 Ekaterina Borshchevskaia et al., “Pollution in the Arctic: Oil and Gas Extraction on the Continental Shelf as a 

major Contributor,” The Arctic Institute, June 28, 2022, https://www.thearcticinstitute.org/pollution-arctic-oil-gas-

extraction-continental-shelf-major-contributor/; Reuters Staff, “Ban on new Arctic Drilling gives Canada Leg Up: 

U.S. Lawmakers,” Reuters, December 21, 2016, https://www.reuters.com/article/us-canada-arctic-drilling-

idUSKBN14A261. 
334 Ibid. 
335 Food and Agriculture Organization of the United Nations, “The State of World Fisheries and Aquaculture 2020,” 

2020, 16, DOI: https://doi.org/10.4060/ca9229en.   
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Seas, due to the way major fishing zones were delineated by the Food and Agriculture 

Organization.336 This is significant as major fish stocks have migrated northwards in recent years 

– increasing the value of the living marine resources located in the regions adjacent to the Arctic 

such as the North Atlantic Ocean near the Faroe Islands and Iceland, as well as the Bering Sea.337 

Within the Arctic itself, this has already led to issues regarding allocation and access to fisheries, 

leading to concerns that competing fishing interests and resource management may escalate to 

conflict.338  

Given that the ongoing effects of climate change as well as the increasing global demand 

for fish, this dynamic is unlikely to subside in the future.339 As a result, it is expected that the 

domestic fisheries of littoral Arctic states are expected to venture further northwards – migrating 

with currently exploited fish stocks, with the potential to exploit new fish stocks located in the 

Arctic Ocean.340 This latter point is particularly true in the case of Russia, which has completed 

scientific expeditions in recent years that have indicated that large fisheries exist within their 

exclusive economic zone (EEZ), including new and commercially exploited fish species.341 This 

approach has not been universally adopted, with Norway, Canada, and the United States all 

imposing regional commercial fishing bans in the Arctic pending further research on fish stocks 

 
336 The report defined the Arctic and Antarctic areas as covering major fishing areas 18, 48, 58, and 88. This 

excludes a significant portion of fisheries found in areas 21 and 27 that are located within the Arctic Circle. See 

Food and Agriculture Organization of the United Nations, “Fisheries and Aquaculture,” n.d., 

https://www.fao.org/fishery/en/area/search.  
337 Andreas Osthagen, “Fish, Not Oil, at the Heart of (Future) Arctic Resource Conflicts,” in The Arctic Yearbook, 

eds. Lassi Heininen, Heather Exner-Pirot, and Justin Barnes (2020): 49, https://issuu.com/arcticportal/docs/ay2020.  
338 Ibid. 
339 Food and Agricultural Organization of the United Nations, “The State of World Fisheries and Aquaculture 2020,” 

170-173; Jen Evans and Andreas Osthagen, “Fisheries Disputes: the Real Potential for Arctic Conflict,” The Arctic 

Institute, June 3, 2021, https://www.thearcticinstitute.org/fisheries-disputes-real-potential-arctic-conflict/.  
340 Evans and Osthagen, “Fisheries Disputes: the Real Potential for Arctic Conflict;” Ekaterina Uryupova, 

“Perspectives of the Development of the Fisheries Sector in the Russian Arctic,” The Arctic Institute, July 20, 2021, 

https://www.thearcticinstitute.org/perspectives-development-fisheries-sector-russian-arctic/.  
341 Uryupova, “Perspectives of the Development of the Fisheries Sector in the Russian Arctic.” 
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to ensure they are sustainably managed.342 In addition to the (potential) opening of littoral Arctic 

EEZs to commercial fishing activities, the emergence of commercial fisheries in the Central Arctic 

Ocean has also become an open question due to sea ice loss. Currently, this area is subject to the 

International Agreement to Prevent Unregulated Fishing in the High Seas of the Central Arctic 

Ocean which prohibits commercial fishing activity until 2037, whereafter all Arctic states plus 

China, Japan, South Korea, and the European Union can renew the agreement in five-year 

increments.343 While the goal of this moratorium is to collect adequate scientific information to 

ensure the viability and sustainability of potential future fishing activities in the region, this view 

is not shared by all signatories.344 To this end, one leading Canadian Arctic scholar has noted that 

China “clearly understands this agreement to be a step towards opening Arctic fisheries, rather 

than an outright ban as many Western observers perceive it.”345 

In contrast to the Arctic, the impact of climate change in the Antarctic has been more mild 

and less certain. As noted in the IPCC’s Special Report on the Ocean and Cryosphere in a 

Changing Climate the temperature changes in the Antarctic have been less uniform over the last 

three to five decades, with warming being exhibited over parts of western Antarctica and no 

significant changes in eastern Antarctica.346 The difficulty of identifying climactic trends in the 

Antarctic region also applies to observed and projected sea ice extent and thickness, with no 

significant trend in annual sea ice area being observed since 1979 and insufficient scientific data 

 
342 Evans and Osthagen, “Fisheries Disputes: the Real Potential for Arctic Conflict.” 
343 Arctic Council, “An Introduction to: The International Agreement to Prevent Unregulated Fishing in the High 

Seas of the Central Arctic Ocean,” June 25, 2021, https://www.arctic-council.org/news/introduction-to-international-

agreement-to-prevent-unregulated-fishing-in-the-high-seas-of-the-central-arctic-ocean/. 
344 Ibid. 
345 Adam Lajeunesse, “Arctic Perils: Emerging Threats in the Arctic Maritime Environment,” Canadian Global 

Affairs Institute, November 2020, 

https://www.cgai.ca/arctic_perils_emerging_threats_in_the_arctic_maritime_environment. 
346 Meredith and Sommerkorn, “Polar Regions,” 212. 
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https://www.arctic-council.org/news/introduction-to-international-agreement-to-prevent-unregulated-fishing-in-the-high-seas-of-the-central-arctic-ocean/
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precluding the determination of any trends in sea ice thickness.347 Data is more readily available 

regarding the status and future of the Antarctic Ice Sheet, with this losing approximately 2670Gt 

of mass from 1992-2020 and contributing 7.4mm to global mean sea level rise during this 

period.348 The Antarctic Ice Sheet is expected to continue to lose mass throughout the 21st century 

under all emissions scenarios, with near-term losses being driven by coastal ice dynamics and the 

melting of ice shelves by warm ocean waters.349 In the long-term, the acceleration, retreat, and 

thinning of western Antarctic glaciers has been predicted to render between 2,100-17,267km2 ice 

free by the end of the century, or up to a threefold increase in ice-free surface area in the Antarctic 

Peninsula under the most severe scenario.350 The net result of these changes in the Antarctic Ice 

Sheet and associated outlet glaciers is that more of Antarctica’s surface is becoming accessible as 

the ice retreats. 

The increased accessibility of Antarctica’s surface, while still small in comparison to its 

total surface area, is significant because it eliminates (in part) one of the key factors that inhibited 

mineral exploration.351 Prior to the mineral exploration ban that came into effect in 1998, surveys 

completed by several countries found an assortment of minerals, including: iron, strontium, 

copper, lead, zinc, silver, coal, and other rare earth elements.352 In addition, several mineral 

formations have been discovered that are strongly associated with gold and diamond deposits.353 

However, despite the significant potential of mineral deposits being present in Antarctica, these 

 
347 Fox-Kemper, Hewitt, and Xiao, “Ocean, Cryosphere and Sea Level Change,” 1251, 1253.  
348 Fox-Kemper, Hewitt, and Xiao, “Ocean, Cryosphere and Sea Level Change,” 1263. 
349 Fox-Kemper, Hewitt, and Xiao, “Ocean, Cryosphere and Sea Level Change,” 1263, 1270. 
350 Jasmine R. Lee et al., “Climate Change Drives Expansion of Antarctic Ice-Free Habitat,” Nature 547 (2017): 50, 

DOI: https://doi.org/10.1038/nature22996.  
351 For example, see Nancy A. Wright and Paul L. Williams, “Mineral Resources of Antarctica,” United States 

Geological Survey, 1974, 1, DOI: 10.3133/cir705.  
352 Pavel G Talalay and Nan Zhang, “Antarctic Mineral Resources: Looking to the Future of the Environmental 

Protocol,” Earth-Science Reviews 232 (2022): 3-4, DOI: https://doi.org/10.1016/j.earscirev.2022.104142.  
353 Ibid. 

https://doi.org/10.1038/nature22996
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have yet to be found.354 Beyond minerals, it has also been speculated that Antarctica has offshore 

oil and gas reserves due to similar accumulations along the coasts of Africa and South America, 

the east coast of India, and the south coast of Australia, all of which were once in close proximity 

with Antarctica.355 While several studies have attempted to estimate the petroleum reserves in 

Antarctica, these have been unable to produce definitive estimations given the lack of data – an 

issue aggravated by the Protocol on Environmental Protection to the Antarctic Treaty (hereafter 

the Madrid Protocol) which prohibited mineral exploration in 1998.356 That said, the amounts 

estimated are significant, with a preliminary United States Geological Survey report estimating in 

1991 that there is approximately 36 billion barrels of recoverable oil equivalent in Antarctica.357 

Despite the recession of the Antarctic Ice Sheet increasing the surface area available for 

potential mineral exploration and extraction, the overall accessibility of petroleum and mineral 

resources in the Antarctic region remain out of reach due to political and economic factors. 

Regarding the former, the Madrid Protocol has played a critical role in this, reaffirming the status 

of “Antarctica as a natural reserve, devoted to peace and science.”358 In particular, Article 7 

explicitly bans mineral exploration and extraction, with this prohibition continuing until “there is 

in force a binding legal regime on Antarctic mineral resource activities”359 that takes into account 

the territorial claims of Argentina, Australia, Chile, France, New Zealand, Norway, and the United 

Kingdom. To date, this article has been observed by all parties to the Antarctic Treaty, and there 

 
354 Talalay and Zhang, “Antarctic Mineral Resources,” 3. 
355 Talalay and Zhang, “Antarctic Mineral Resources,” 5; Wright and Williams, “Mineral Resources of Antarctica,” 

15-16. 
356 Secretariat of the Antarctic Treaty, “The Protocol on Environmental Protection to the Antarctic Treaty,” October 

4, 1992, https://www.ats.aq/e/protocol.html.   
357 See John Kingston, “The Undiscovered Oil and Gas of Antarctica,” United States Geological Survey, 1991, 1, 

https://pubs.er.usgs.gov/publication/ofr91597.  
358 Secretariat of the Antarctic Treaty, “The Protocol on Environmental Protection to the Antarctic Treaty,” 2. 
359 Secretariat of the Antarctic Treaty, “The Protocol on Environmental Protection to the Antarctic Treaty,” 5, 13. 

https://www.ats.aq/e/protocol.html
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is little indication that the states party to this treaty are currently seeking to modify this article, 

especially given that it would require consensus to do so prior to 2048.360  

Putting aside the regulatory hurdles and the ability for members of the Antarctic Treaty 

and Madrid Protocol to agree to a common legal regime, the economic viability of resource 

extraction in Antarctica is questionable. As noted in United States Geological Survey Report in 

1983, the exploitation of Antarctica’s resources is complicated by: (1) logistics, (2) difficulties of 

polar mining operations, (3) environmental requirements, and (4) the lack of mineral exploration 

surveys and associated scientific data.361 While there is some optimism that technology will make 

resource extraction less expensive and limit environmental impacts, the costs of exploitation and 

the risk of sea ice to offshore infrastructure and ships remains high.362 As such, little if anything is 

likely to be mined unless the deposit is sufficiently large to offset high capital and operating costs 

or if the mineral in question has a sufficiently high unit value such as diamonds.363 As a result, 

while there have been notable changes in the accessibility of Antarctica’s ice-free surface, this has 

yet to result in the discovery of unknown petroleum and mineral deposits that can be exploited – 

despite helping to mitigate one of the three key barriers to resource development. 

*** 

Climate change has contributed to the deterioration of water and food supply in significant 

ways and is projected to continue to do so into the future. Currently, water availability remains an 

 
360 This is implied by it’s the lack of mention in the Final Reports of the Antarctic Treaty Consultive Meetings, 

which have not mentioned the issue in recent years and consistently emphasize scientific cooperation and the 

relationship between Antarctica and climate change. The only tangential mention of mining in the past five years 

was in 2019 when members paid special tribute to former Australian Prime Minister Bob Hawke who passed away 

that year for his role in the creation of the Madrid Protocol that banned mining in Antarctica indefinitely. See 

Secretariat of the Antarctic Treaty, “Final Report of the Forty-Second Antarctic Treaty Consultative Meeting,” 2019, 

37, https://documents.ats.aq/ATCM42/fr/ATCM42_fr001_e.pdf.  
361 John C. Behrendt, “Petroleum and Mineral Resources of Antarctica,” United States Geological Survey, 1983, 72, 

https://doi.org/10.2172/6652871.  
362 Talalay and Zhang, “Antarctic Mineral Resources,” 6-7. 
363 Ibid; John C. Behrendt, “Petroleum and Mineral Resources of Antarctica,” 22. 

https://documents.ats.aq/ATCM42/fr/ATCM42_fr001_e.pdf
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ongoing concern, with over two billion people living in countries where total water usage of all 

economic sectors was over half of the water available. This statistic is set to be worsened by 

changes in the water cycle due to climate change that will result in increased precipitation 

variability and increase the frequency and severity of droughts in semi-arid regions. The timing of 

water runoff for snow-dominated regions will also be impacted, with surface runoff decreasing in 

the long term and leading to a greater reliance on groundwater resources. This shift is already 

underway, with groundwater serving as an important source of water supply for agricultural, 

industrial and domestic water usage. However, this source of water is also facing depletion, which 

coupled with the projected increase in demand for water resources in the future will drive internal 

competition over water resources. As a result, water supply will become a growing source of risk 

for the agricultural and energy sectors given their reliance on water to produce their end products. 

Climate change has also impacted food supply via land degradation, which has negatively 

impacted agriculture by accelerating the drivers that lead to losses in soil productivity. These 

impacts will be particularly felt in the dryland regions, where already high levels of human 

consumption of resources are projected to increase as the current population of almost three billion 

people increases to four billion by 2050. The cumulative impact of land degradation will 

undermine the availability, access, and stability of food into the future by reducing supply, 

increasing prices, and increasing inter-year crop output variability, respectively. Climate change 

will also lead to more frequent and intense extreme weather events such as droughts, storms, and 

floods, that disproportionately affect the agricultural sector and disrupt food production. Due to 

these developments, low-capacity states will likely be forced to take on increasing deficits and 

public debt due to the destabilization of food supply as they attempt to mitigate the impacts of 

supply shocks. 
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The impacts of climate change have also impacted the accessibility of the polar regions, 

with mixed effects on the potential for resource development in these regions. In the Arctic, this 

has affected the extent and composition of sea ice in the Arctic Ocean, leading it to me more 

accessible for a greater part of the year. It has also led to the loss of permafrost and glacial mass, 

creating challenges to the viability of land-based infrastructure and exposing more surface area as 

the glaciers and ice sheets retreat, respectively. These changes have led to increased surface 

maritime traffic and interest in natural resource development, particularly regarding offshore 

petroleum resources, mineral deposits, and fisheries. However, in each instance, these expectations 

are moderated by environmental, political, and economic factors as well as the general difficulty 

in operating safely in the region. Similarly, while the impacts of climate change in the Antarctic 

are less certain, glacial retreat is exposing more of the continents surface, diminishing a key barrier 

to resource development in the Antarctic Peninsula. However, unlike the case of the Arctic, 

environmental, political, and economic factors will serve to prevent the extraction of petroleum 

and minerals in the medium-to-long term. 
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Chapter 4: Examining the Effects of Climate Change on Grand Strategy 

 

Transboundary tensions probably will increase over shared surface and 

groundwater basins as increased weather variability exacerbates preexisting or 

triggers new water insecurity in many parts of the world. Forecasted climate 

change effects on local and regional weather— including loss of glaciers and 

more frequent and extreme droughts and floods—will make water management, 

resource allocation, and service provision more complex and difficult, and 

probably more contentious.364 

- Office of the Director of National Intelligence, National Intelligence 

Estimate 

 

The effects of climate change, as noted in the previous chapter, are increasingly impactful 

and are serving to increase the volatility, uncertainty, and ambiguity facing states. Evidence of this 

phenomenon can be seen in the quote above, which notes the potential for climate change to drive 

novel physical and political effects.365 This challenge, however, is not new, and will force 

strategists and states to adapt and optimize their behaviour as to developments as they have 

throughout history. Although superficially a simple task, adapting one’s strategy in the face of 

volatility, uncertainty, and ambiguity can be quite difficult.366 An example of this can be seen with 

vaccine procurement during the COVID-19 pandemic, where one study noted that the European 

Union’s “lack of skills in dealing with uncertainty in important decisions”367 in a timely manner 

led to vaccine shortages and the continuation of negative economic impacts. While being an 

example of inappropriate public health strategy, as opposed to grand strategy, it nevertheless 

demonstrates the difficulties to adapting to new realities in the operating environment. 

 
364 Office of the Director of National Intelligence, “National Intelligence Estimate: Climate Change and 

International Responses Increasing Challenges to US National Security Through 2040,” October 21, 2021, 

https://www.dni.gov/index.php/newsroom/reports-publications/reports-publications-2021/item/2253-national-

intelligence-estimate-on-climate-change.  
365 Ibid. 
366 Harry R. Yarger, Strategic Theory for the 21st Century, 18. 
367 Werner Gleißner et al, “EU’s Ordering of COVID-19 Vaccine Doses: Political Decision-Making under 

Uncertainty,” International Journal of Environmental Research and Public Health 18 (2021): article no 2169, p. 10, 

DOI: https://doi.org/10.3390/ijerph18042169.  
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This chapter seeks to understand how the effects of climate-induced impacts on the 

economic instrument of power can generate impacts on grand strategy and shape the actions of the 

states pursuing it. To accomplish this aim, this chapter first discusses how climate impacts on the 

state capacity can affect the feasibility and sustainability of grand strategy and highlights how 

resource and climate considerations are shaping the actions of (non-)state actors between and 

within states. It then cements the discussion of climate change induced risk in grand strategy by 

contextualizing these risks with a contemporary case study. In particular, this section will use the 

case of the 2022 Pakistani floods as a demonstrative case study to highlight the challenge posed 

by climate change induced risk. The selection of the 2022 Pakistan floods is due to the role of 

climate change in exacerbating the floods, the ongoing costs and damage to the Pakistani 

instrument of power, and the emerging impacts on its grand strategy. This chapter finishes by 

broadening out the conclusions of the case study to validate the theoretical linkages between 

climate change, resources, and grand strategy as discussed in Chapter 3 and the significance of 

climate’s broader shaping effects on the international environment and the actors within it. 

Climate Change and its Strategic Effects on Grand Strategy  

Climate Change, the Economic Instrument and Grand Strategy 

As noted in the previous chapter, the challenges posed to the economic instrument of power 

by climate change will become increasingly pronounced as the effects of climate change worsen 

over the course of the 21st century. Although there may be changes in the degree of the projected 

effects, the overall trend supported by scientific evidence indicates that climate change will have 

increasingly severe impacts on the distribution of water and the productivity of arable land. The 

effects of climate change thus far are most pronounced in the polar regions, where the impacts of 

climate change on land have broadly hindered accessibility for the foreseeable future. In contrast, 
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climate change has resulted in newly and more accessible maritime regions, providing 

opportunities for states to ensure their energy, economic, and food supply by extracting petroleum, 

minerals, and marine living resources, respectively. These developments indicate that the 

theoretical linkages tying climate change, natural resources, and the economic instrument of power 

may become increasingly significant with time, with climate change shaping what resources will 

be fought over, and by whom. These developments also indicate that the threats and opportunities 

posed by climate-induced changes will increasingly affect the state’s economic instrument of 

power and its ability to implement grand strategies. 

The combination of the return of great power politics and the emergence of climate change 

have introduced a ‘new era of risk’ that will force states to adapt their grand strategies in the 21st 

century.368 As previously noted in Chapter 2, the economic instrument of power plays a critical 

role in denial and engagement strategies. In the case of the former, the economic instrument of 

power contributes to states’ efforts to generate power and prosperity as well as bargain with and 

balance against other states.369 As for the latter, the economic instrument of power helps to identify 

the preferences of key interest groups with the goal of providing positive or negative incentives to 

maintain favourable national policies.370 In both cases, climate change directly undermines the 

application of the economic instrument of power by imposing direct costs through natural 

disasters371 and affecting food372 and water373 supply. The implementation of reform strategies will 

 
368 Black et al., Environment of Peace: Security in a New Era of Risk, 27-28. 
369 Early and Preble, "Grand Strategy and the Tools of Economic Statecraft,” 371-383. 
370 Layton, Grand Strategy, 80-81. 
371 For example, the previously mentioned ‘billion dollar’ weather and climate disasters in the United States from 

2017-2021. US National Centers for Environmental Information, “Annual 2021 National Climate Report.” 
372 For example, the previously discussed impacts of the supply shock by the War in Ukraine. Rother et al., 

“Tackling the Global Food Crisis,” 1-3, 14. 
373 In addition to the findings noted in Chapter 3, see World Bank, “High and Dry: Climate Change, Water, and the 

Economy,” May 2, 2016, 13, https://www.worldbank.org/en/topic/water/publication/high-and-dry-climate-change-

water-and-the-economy. These impacts can also be seen in the correlation of water scarcity and economic growth in 
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also be indirectly impacted because of the reliance of the diplomatic, informational, and military 

instruments on resources generated by national economies.374  

 The undermining of the economic instrument of power across all three types of grand 

strategy presents challenges to their feasibility and sustainability given the increased risk of 

resource imbalance and vulnerabilities as a result of climate-related events. Focusing on the 

implementation of grand strategy, the introduction of resource vulnerabilities is perhaps most 

readily apparent. For example, as noted in Chapter 3, climate-induced water scarcity will impact 

agricultural production, leading to a marked declined in agricultural outputs in key food producing 

countries that will result in their inability to satisfy national food requirements.375 It is also 

expected to impact energy production, with uncertainty in water availability already being 

highlighted as an ongoing risk that will worsen with time.376 The introduction of these risks to key 

areas of the national economy will inevitably impact the ability of states to achieve their goals of 

security, stability, and prosperity. Similarly, it will also create challenges to the sustainability of 

these strategies over time by affecting the feasibility of the strategy across the entirety of its 

lifecycle. This is because climate-induced risks will leave states more susceptible to foreign 

influence or dependency, constraining their freedom of manoeuvre given the essential nature of 

food and water to national survival and defence as well as the high costs of their disruption. 377  
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income countries with access to adequate safe water and sanitation experienced an average GDP growth of 3.7 

percent per year. Conversely, countries with limited access to safe water and sanitation but similar incomes averaged 

growth of only about 0.1 percent in GDP per year during the same period.” United States National Intelligence 

Council, “Water Insecurity Threatening Global Economic Growth, Political Stability,” July 10, 2020, 7, 
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 The spectre of this type of risk to grand strategy is particularly evident in lower income, 

import dependent countries with pre-existing economic, institutional, and social weaknesses, as 

demonstrated by the food supply shock caused by the war in Ukraine. Here, low capacity states 

were constrained in their ability to respond to the shock due to their elevated public debt and weak 

fiscal buffers.378 While this has led to the development of a short-term vulnerability that Russia 

has tried to leverage for its own benefit,379 it has also worsened the already high levels of public 

debt that limited their capacity to respond to this threat to domestic stability and security in the 

first place.380 Although this strategy worked to meet a short-term, infrequent supply shock, the 

long-term viability of this approach is questionable given the forecasted destabilization of food 

supply and the political constraints on raising revenues or implementing austerity measures to 

minimize or reduce deficits and debts.381  

 The spectre of climate induced risk highlighted above raises the importance of ensuring 

that the resourcing methods selected by states to pursue their respective grand strategies remain 

feasible and sustainable into the future. As noted in Chapter 2, states generally employ a 

managerial or market approach to resource efforts, with the selection of the appropriate approach 

being premised on the timeframe as well as the level of need (if short-term) or certainty (if long-

term).382 Although these approaches can be blended and altered over time to meet the demands of 
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379 For example, in the case of Ukraine noted below, Russia has been accused of currying favour with African and 

other countries by shipping stolen Ukrainian grain to address food security concerns. See Declan Walsh and Valerie 
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a grand strategy in the most effective and efficient way, there are built-in assumptions to each 

approach that will be challenged by climate change.  

In the case of the managerial approach, this method of resourcing seeks to meet needs by 

maximizing the use and development of domestic resources through taxation and domestic 

bonds.383 In so doing, this approach assumes that there is a preponderance of the required resource 

that can be developed domestically and that the state has the financial capacity to do so over the 

short- or long-term. However, with the deterioration of food and water supply as a result of climate 

change, these resources may not be available in time in sufficient quantities. Similarly, the 

domestic financial or human resources to develop the required resources may not be available. 

Both aspects can be seen in the inability of low-capacity states to utilize a managerial approach to 

martial resources in response to the supply shock caused by Russia’s ongoing war in Ukraine, and 

instead leveraging the global market and international to meet short-term needs.  

While a market approach worked in this instance to meet the demand for agricultural 

products, neither this approach nor a managerial approach will be able to fully address supply 

shocks to water, particularly in the short-term. This is because without a preponderance of 

domestic capacity that can be leveraged to address short-term needs, water is not readily available 

to trade on the international market, due to issue of transport, storage, and a reticence to export.384 

Moreover, unlike other resources, it cannot be substituted or stockpiled in large quantities – 

meaning that shortages are difficult to address, with rationing of this resource to meet domestic 

needs potentially affecting agricultural, energy, and/or industrial production.385 Overall, the 
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difficulty of mitigating the challenges to food and water supply in an era of climate-induced risk 

will not be a burden shared equally among nations. Rather, countries in South America, Central 

Asia, the Middle East, and Africa will be the most affected due to the direct climate impacts as 

well as the fragility of many state and social institutions in these regions.386  

As a result of the difficulties in addressing these resource imbalances and vulnerabilities, 

states may engage in competition over resources to ensure that they retain legitimacy at the 

domestic level and their ability to pursue their security, stability, and prosperity-related goals. 

States may also be faced with internal threats to these goals as a result of internal distributional 

conflicts. In the case of water, several case studies have linked the issue of water scarcity and intra-

state conflict with varying degrees of success, with the case of Darfur being among the most 

prolific.387 Here, several factors including a history of conflict, climate induced water scarcity, 

land access, and ethnic identities have coalesced to create a three-layered conflict involving: (1) 

ethnic violence, (2) conflict between the government and major rebel groups, and (3) an 

internationalized conflict with significant regional currents.388 Such conflicts are expected to 
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increase in frequency and strategic significance as the effects of climate change become more 

severe. 389 

As for inter-state conflicts over water resources, these – even within shared basins – have 

been infrequent, with issues of water supply between states often being resolved through 

cooperative rather than conflictual mechanisms.390 The Indus Waters Treaty of 1960 between India 

and Pakistan serves as a strong example of this, with this treaty having survived three wars and 

multiple instances of small-scale violence, as well as the treaty’s politicization and disputes 

regarding water supply due to India’s dam projects.391 However, experts have begun to question 

the long-term viability of this treaty given the increasing water demands, the forecasted decrease 

in water supply, and increasing risk of tensions and conflict to ensure access or sufficient water 

supply as a result.392 The concern over an increased risk of tensions and conflict over water 

resources is not without merit, with recent data from the Pacific Institute noting a marked increase 

in violence associated with competition and disputes over freshwater resources in recent years.393 

These concerns have also been exemplified in the Taliban’s recent clashes with Iran over water 

resources, that resulted in two members of the Iranian security forces and one Taliban fighter being 

killed.394 
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Several case studies have also noted that intra-state conflict over land has taken place, again 

with varying degrees of success.395 These conflicts are typically triggered by land scarcity, 

insecurity of tenure, and historical injustices, with conflict being higher risk where they overlap 

with exclusionary identities and narratives.396 These drivers of conflict can be seen in cases such 

as Darfur, where drought and famine necessitated new migration routes and agreements for 

pastoralists, pushing inter-ethnic tensions to the point of break down.397 This, in turn, has led 

pastoralist groups to adapt several strategies to avoid losing their livelihoods – with several 

strategies such as competing with other pastoralists for better grazing land, grazing on cropland 

without consent, and excluding other pastoralists and agriculturalists from previously shared land, 

entailing significant risk of conflict.398  

 In contrast to the several examples of intra-state conflict over arable land, inter-state 

conflict over land has yet to manifest, likely due to the ability of states to readily trade agricultural 

products. Rather, what has been seen at the international level is increased activity by state and 

non-state actors aimed at acquiring large swathes of land to develop for agricultural purposes.399 

The beginnings of this trend can be traced back to the consecutive food price spikes in 2007 and 
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2011, where prices rose as a result of a number of long-term and short-term trends, including: (1) 

increased demand due to population growth, rising incomes, growing biofuel production, (2) 

slower growth in agricultural activity, (3) weather-related production shortfalls, (4) decline in 

global stocks of grains and oilseeds, and (5) changes in international trade policy such as export 

restrictions or bans.400 In response to these price spikes, the number of transnational land deals 

increased considerably between 2007-2015, with the private investors driving this increase due to 

the potential to capitalize on higher commodity prices, a history of under-investment in agriculture, 

and a wide variation in land scarcity and productivity.401 In contrast, state owned or supported 

entities have had a smaller impact on this trend, although government intervention in this space 

may be understated given the financial and other supports provided to investments as well as the 

use of tax-havens to obfuscate ownership.402 The goals of such government-backed investments 

vary, with government-backed investments being more concerned with ensuring domestic food 

security in the case of the Gulf countries while other states such as China simply aim to penetrate 

global agricultural supply chains.403 In both cases, the competition over arable land and its outputs 

 
400 Ronald Trostle, Daniel Marti, Stacey Rosen, Paul Westcott, “Why Have Food Commodity Prices Risen Again?,” 

United States Department of Agriculture, June 2011, 

https://www.ers.usda.gov/webdocs/outlooks/40481/7392_wrs1103.pdf?v=2666.4; Nathan Childs and James Kiawu, 

“Factors Behind the Rise in Global Rice Prices in 2008,” United States Department of Agriculture, May 2009, 

https://www.ers.usda.gov/webdocs/outlooks/38489/13518_rcs09d01_1_.pdf?v=795; Ronald Trostle, “Global 

Agricultural Supply and Demand: Factors Contributing to the Recent Increase in Food Commodity Prices,” United 

States Department of Agriculture, July 2008, 

https://www.ers.usda.gov/webdocs/outlooks/40463/12274_wrs0801_1_.pdf?v=56.9.  
401 Rabah Arezki, Klaus Deininger, and Harris Selod, “What Drives the global ‘Land Rush’?,” The World Bank 

Economic Review 29, iss. 2 (2015): 229-230, DOI: https://doi.org/10.1093/wber/lht034; Jann Lay et al., “Land 

Matrix Analytical Report III: Taking Stock of the Global Land Rush,” 20.  
402 Lorenzo Cotula, Sonja Vermeulen, Rebeca Leonard, and James Keeley, “Land Grab or Development 

Opportunity: Agricultural Investment and International Land Deals in Africa,” Food and Agriculture Organization 

of the United Nations, International Fund for Agricultural Development and International Institute for Environment 

and Development, 2009, 99, https://www.fao.org/3/ak241e/ak241e00.htm; Kerstin Nolte, Wytske Chamberlain, and 

Markus Giger, “International Land Deals for Agriculture – Fresh Insights from the Land Matrix: Analytical Report 

II,” Land Matrix, 2016, 33, https://landmatrix.org/resources/international-land-deals-agriculture-fresh-insights-land-

matrix-analytical-report-ii/.  
403 Cotula, Vermeulen, Leonard, and Keeley, “Land Grab or Development Opportunity,” 99; Anna Kuteleva, 

“China’s Food Security Situation: Key Issues and Implications for Canada,” China Institute, April 1, 2016, 7-8, 

 

https://www.ers.usda.gov/webdocs/outlooks/40481/7392_wrs1103.pdf?v=2666.4
https://www.ers.usda.gov/webdocs/outlooks/38489/13518_rcs09d01_1_.pdf?v=795
https://www.ers.usda.gov/webdocs/outlooks/40463/12274_wrs0801_1_.pdf?v=56.9
https://doi.org/10.1093/wber/lht034
https://www.fao.org/3/ak241e/ak241e00.htm
https://landmatrix.org/resources/international-land-deals-agriculture-fresh-insights-land-matrix-analytical-report-ii/
https://landmatrix.org/resources/international-land-deals-agriculture-fresh-insights-land-matrix-analytical-report-ii/


96 

 

will likely strengthen into the future as climate change disrupts crop stability and output and more 

states acquire land and deepen investments in the agricultural sector.404 

 The increasing levels of competition between and within states over food and water 

resources can also be seen with mineral resources, as states attempt to address imbalances and 

vulnerabilities as they electrify and green their national economies. As a core aspect of the 

international effort to fight climate change, the decarbonization of the global economy will require 

vast sums of minerals to complete.405 According to the latest World Bank estimates the demand 

for graphite, lithium, cobalt, indium, and vanadium will all increase by more than 100% by 2050 

as compared to 2018 production levels in a two-degree warming scenario.406 More broadly, the 

report also finds that as many as 11 of the 17 minerals included in their analysis that are used 

across a variety of green energy technologies will see an overall demand increase.407 While there 

is uncertainty in the estimated demand given the potential for substitution, efficiency 

improvements, and variation in mineral demand contingent on the mix of green energy, 

aluminium, chromium, copper, lead, manganese, molybdenum, and zinc will see more robust 

demand at lower levels of growth.408 The overall increase in mineral demand has led their supply 
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chains to become politicized because it could affect the pace of green energy deployment.409 

Moreover, this issue has significant geoeconomic overtones as it has become the another frontier 

for competition between China and the United States as China seeks to ensure its supply of 

minerals to continue moving up the manufacturing value chain.410 This, in turn, has placed pressure 

on other major economies dependent on mineral imports such as the United States to secure their 

own critical mineral supply chains.411 

 While much has been made of the announcements by the United States targeting the 

Chinese semiconductor industry, the increased importance placed upon mineral supply chains, 

notably in reference to rare earth minerals, can also be seen.412 As noted in a recent White House 

report on supply chain security, the raw materials used to make silicon semiconductor wafers are 

concentrated in China, forcing the United States and its allies to rely on an increasingly adversarial 

competitor state for these materials.413 This has recently been identified as a point of concern by 

the Biden Administration given that China’s dominance414 in the mining and refining of rare earth 

minerals has given it “de facto control over the flow of materials through the supply chain.”415 The 

risk posed by this vulnerability has already come into sharp relief in 2010, with China’s unofficial 
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boycott of exports to Japan after a Chinese fishing boat collided with Japanese Coast Guard vessels 

near disputed islands in the East China Sea.416 While the Chinese boat captain was released shortly 

thereafter, China maintained the unofficial embargo for two months, leading to substantial price 

increases in rare earth minerals.417 Although identified at the time as a potential vulnerability, 

reliance on China for rare earth minerals has persisted – undermining the United State’s national 

security by hindering its ability to ensure a reliable supply of semiconductors for its increasingly 

digitized economy and military.418 As a result, this vulnerability threatens to erode the United 

State’s strategic position vis-à-vis China on a number of ‘must-win’ technologies of the so-called 

Fourth Industrial Revolution such as artificial intelligence, 5G, autonomous vehicles, quantum 

computing, and others that are reliant on semiconductor chips.419  

The geographical vulnerabilities and increased demand in the rare earth mineral supply 

chain, in addition to the supply disruptions that occurred during the COVID-19 pandemic, have 

recently led states to develop strategies to mitigate risk. This is evidenced by NATO’s most recent 

strategic concept, which notes the Alliance’s desire to “[identify] and [mitigate] strategic 

vulnerabilities and dependencies” in existing supply chains to counter strategic shocks and 

influence efforts by competitor states.420 More concretely, this has led NATO member states to 

pursue an approach coined by United States Secretary of the Treasury Janet Yellen as 

 
416 Keith Bradsher, “Amid Tension, China Blocs Vital Exports to Japan,” The New York Times, September 22, 2010, 

https://www.nytimes.com/2010/09/23/business/global/23rare.html  
417 Ibid; BBC, “China Resumes Rare Earth Exports to Japan,” November 24, 2010, 

https://www.bbc.com/news/business-11826870  
418 The White House, “Building Resilient Supply Chains, Revitalizing American Manufacturing, and Fostering 

Broad-Based Growth,” 24-25. 
419 T.X. Hammes and Diane DiEuliis, “Contemporary Great Power Technological Competitive Factors in the Fourth 

Industrial Revolution,” in Strategic Assessment 2020: Into a New Era of Great Power Competition, ed. Thomas F. 

Lynch III (Washington, D.C.: National Defence University Press, 2020): 105, 

https://ndupress.ndu.edu/Publications/Books/Strategic-Assessments-2020/; The White House, “Interim National 

Security Strategic Guidance,” March 3, 2021, 8-9, https://www.whitehouse.gov/wp-content/uploads/2021/03/NSC-

1v2.pdf.  
420 North Atlantic Treaty Organization, “NATO 2022 Strategic Concept,” June 29, 2022, 5, 7, 

https://www.nato.int/nato_static_fl2014/assets/pdf/2022/6/pdf/290622-strategic-concept.pdf.  
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‘friendshoring,’ which seeks to mitigate geopolitical risk in its current market approach to 

resourcing by shifting supply vulnerabilities to trusted, like-minded partners.421 Although climate 

change has already contributed to the impetus and strategic importance placed on the friendshoring 

of rare earth minerals due to the green energy revolution, it will also likely shape the 

implementation of these policies into the future. Looking to the Arctic region, the opening of this 

region to resource extraction will contribute to the competition between great powers over the 

supply of strategic and rare earth minerals, with China attempting to maintain its dominance and 

Western countries attempting to develop trust-based supply chains. Evidence of this trend can 

already be seen across the North American Arctic, where Chinese mining companies have been 

investing in an assortment of mineral mines with varying degrees of success.422 Although the 

overall footprint has been limited thus far, a recent RAND Corporation report noted that this is 

only the case because of “U.S., Danish, and Canadian efforts to block or otherwise restrict Chinese 

investments in industries identified as being critical to national and NATO security interests, 

including rare earth elements (REE) [and] petroleum.”423 Similar efforts to disrupt China’s rare 

earth mineral dominance have been taken by Russia, which has announced plans to support 11 rare 

earth projects – some of which being located in the Arctic – with the goal of becoming the second 

largest producer after China by 2030.424 

 
421 United States Department of the Treasury, “Remarks by Secretary of the Treasury Janel L. Yellen at Microsoft in 

New Delhi, India,” November 11, 2022, https://home.treasury.gov/news/press-releases/jy1096.  
422 Stephanie Pezard et al., China’s Strategy and Activities in the Arctic Implications for North American and 

Transatlantic Security (Santa Monica: RAND Corporation, 2022): 31-34, DOI: https://doi.org/10.7249/RRA1282-1; 

Camilla T. N. Sorensen and Ekaterina Klimenko, “Emerging Chinese-Russian Cooperation in the Arctic: 

Possibilities and Constraints,” Stockholm International Peace Research Institute, June 2017, 8, 
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Security, vi. 
424 Anastasia Lyrchikova and Gleb Stolyarov, “Russia has $1.5 Billion Plan to Dent China’s Rare Earth 

Dominance,” Reuters, August 12, 2020, https://www.reuters.com/article/russia-rareearths/russia-has-1-5-billion-

plan-to-dent-chinas-rare-earth-dominance-idUSL8N2F73F4.  
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*** 

The challenges posed by climate change on the state’s economic instrument of power will 

become more pronounced over the course of the 21st century, leading to increasing impacts on the 

distribution of water and the productivity of arable land. The undermining of the economic 

instrument of power by climate change is significant as it will directly and indirectly undermine 

the application of the economic instrument of power by imposing costs and reducing the resources 

available for the diplomatic, informational, and military instruments. As a result, climate change 

will challenge the feasibility and sustainability of grand strategies by leaving climate-affected 

states more susceptible to foreign influence or dependency, thereby constraining their freedom of 

manoeuvre. Climate change will also pose unique challenges to the resourcing methods employed 

by states to pursue their grand strategies, affecting the amount of resources available and shaping 

the nature of competition between states. While in many cases this competition for resources will 

remain peaceful, the possibility of conflict cannot be ruled out with certainty given the need for 

states to ensure their security, stability, and prosperity-related goals. 

Considering Climate Change Induced Risks in Grand Strategy Formulation and Execution 

2022 Pakistani Floods: An Overview 

The ability for climate change to pose a challenge to the formulation and implementation 

of grand strategies is becoming increasingly visible in modern international politics. The far-

reaching severe weather events in 2022 are demonstrative of this, with heatwaves and droughts 

affecting the United States, Europe, and East Asia, negatively impacting energy, industrial, and 

agricultural production, as well as water availability in these regions.425 However, perhaps the most 

 
425 Henley, “Europe’s Rivers Run Dry as Scientists Warn Drought Could be Worst in 500 Years;” Davidson, “China 

Drought Causes Yangtze to Dry Up, Sparking Shortage of Hydropower;” Yang, “The Chip Shortage is Bad. 

Taiwan’s Drought Threatens to Make it Worse.” 
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dramatic impacts of these climate-induced extreme weather events were the Pakistani floods that 

took place from June to November426 2022 that caused widespread damage and loss of life.  

Since the beginning of Pakistan’s existence as a state in 1947, flooding has proved to be a 

perennial risk affecting the life and prosperity of its citizens. As noted in by the annual report put 

out by Pakistan’s Federal Flood Commission, Pakistan is particularly vulnerable to the threat posed 

by flooding as: 

Many districts and urban centers located along the rivers banks are 

ever on a great risk to confront with various types of floods i.e. 

riverine flood, flash flood and urban floods particularly in Punjab & 

Sindh provinces. The floods cause damages to hundred thousand 

acres of fertile agricultural lands, standing crops and affect adjoining 

abadies with monetary loss in billions of rupees. Major direct flood 

damages are caused to agricultural lands, standing crops, urban and 

rural abadies, besides, other private & public property.427 

This risk is particularly acute along the Indus River and its tributaries during the summer monsoon 

season, where heavy concentrations of rainfall can augment snow melt and result in destructive 

flooding.428 The 21 major floods that have occurred along the Indus River Basin between 1950 

and 2010 are quantifiable examples of this elevated risk level, with these disasters resulting in the 

deaths of 8,887 people and roughly $19 billion in cumulative direct economic losses.429 

As a result of the humans and capital costs of flooding, the Pakistani government has 

adopted a risk reduction approach that aims to achieve the following objectives: (1) reduce or 

 
426 As noted by a US Congressional Research Service Report, the floods began to recede in October 2022, with the 

Pakistani government halting flood records in November and stating that most people have returned home. 

Currently, there is no information on how many people remain homeless or in temporary shelters; US Congressional 

Research Service, “Pakistan’s 2022 Floods and Implications for U.S. Interests,” October 28, 2022, 

https://crsreports.congress.gov/product/pdf/IF/IF12211. Riazat Butt, “After Devastating Floods in Pakistan, Some 

Have Recovered But Many Are Struggling A Year Later,” Associated Press, June 21, 2023, 

https://apnews.com/article/pakistan-flood-anniversary-ebd91932d0452d47c3b0c4bd2a656f38.  
427 Government of Pakistan Ministry of Water Resources, “Annual Report 2021,” January 2022, 29, 

https://ffc.gov.pk/wp-content/uploads/2022/02/Annual-Report-2021-Oo-CEA-CFFC.pdf.  
428 Government of Pakistan Ministry of Water Resources, “Annual Report 2021,” 
429 Asian Development Bank, “Indus Basin Floods: Mechanisms, Impacts, and Management,” 3, October 2013, 

http://hdl.handle.net/11540/810. As measured in 2010 United States Dollars. 
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eliminate damages to existing properties, (2) prevent future increase in damages, and (3) mitigate 

residual hazards.430 In line with the efforts to mitigate damages from flooding, the Pakistani 

government has spent over $1.2 billion from 1950-2010 to enact five major flood protection 

projects that were funded in large part by the Asian Development Bank and the World Bank.431 

Despite the construction of flood levees, diversion structures, capacity building efforts, and flood 

forecasting tools with this funding, a significant proportion was used for emergency relief and the 

repair of flood damage.432 This funding also did not result in a comprehensive basin-scale flood 

management plan.433 Rather, flood protection and control remained in the exclusive purview of 

provincial governments due to scarce funding and administrative structures until 1976, when 

changes were introduced following the devastating 1973 floods.434 Following these changes, and 

several severe floods in the proceeding years, Pakistan’s flood control has evolved to include an 

assortment of federal and provincial institutions that aim to forecast, mitigate, and coordinate flood 

control efforts.435 However, despite claiming a preparedness oriented approach to countering 

floods, they tend to be more relief focused and lack unity of effort due to the Pakistani government 

being constitutionally incapable of acting as more than a policy-defining capacity.436 These efforts 

were also undercut by poor governance and planning, that led to laws barring construction too 

 
430 Government of Pakistan Ministry of Water Resources, “Annual Report 2021,” 30. 
431 Asian Development Bank, “Indus Basin Floods,” 22. The report also notes that bilateral financial and in kind 

support also occurred, but does not detail these contributions. 
432 Ibid. 
433 Ibid.  
434 Zaira Manzoor et al., “Floods and Flood Management and its Socio-Economic Impact on Pakistan: A Review of 

the Empirical Literature,” Frontiers in Environmental Science 10 (2022): n.p., DOI: 

https://doi.org/10.3389/fenvs.2022.1021862.  
435 Government of Pakistan Ministry of Water Resources, “Annual Report 2021,”51-54. 
436 Ifran Ahmad Rana et al., “Disaster Management Cycle and its Application for Flood Risk Reduction in Urban 

Areas of Pakistan,” 10. 
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close to riverbanks being widely violated, repopulating flood prone areas following the 2010 

floods.437 

The ongoing difficulties facing Pakistan in confronting the challenges posed by flooding 

have already been, and will continue to be worsened by, the effects of climate change. 

Temperatures in Pakistan have risen by 0.3°C per decade between 1986 and 2015, leading to 

increased rainfall during monsoon season and heightened levels of glacier melting in the northern 

mountains that feed into the Indus River System.438 The result of these changes has been an 

increase in the risk and severity of flooding, compounding Pakistan’s previous issues with 

addressing and keeping pace with flood risk. Specific to the 2022 floods themselves, extreme 

precipitation played a key role in creating the conditions for the floods as well as the floods 

themselves. As noted by Nanditha et al., recorded rainfall in July and August 2022 exceeded three 

standard deviations from the mean rainfall of the 2000-2021 period, with continuous precipitation 

contributing to wet soil moisture conditions prior to the floods.439 This extreme precipitation also 

led to two anomalous rainfall points on August 16th and 25th, with the formation of an atmospheric 

river from the 16-18th that resulted in a continuous inflow of high moisture that contributed to the 

flooding.440  

The shortcomings of Pakistan’s approach to flood control and the increased risk of flooding 

due to climate change combined to generate the most severe flood Pakistan had seen in a decade. 

In total, the summer 2022 floods affected 33 million people – killing more than 1,700 and injuring 

 
437 Congressional Research Service, “Pakistan’s 2022 Floods and Implications for U.S. Interests.” 
438 Government of Pakistan Ministry of Water Resources, “Annual Report 2021,” 35; Smriti Mallapaty, “Why are 

Pakistan’s Floods so Extreme this Year?,” Nature, September 2, 2022, https://www.nature.com/articles/d41586-022-

02813-6.  
439 J. S. Nanditha et al., “The Pakistan Flood of August 2022: Causes and Implications,” Earth’s Future 11, iss. 3 

(2023): 5-8, DOI: https://doi.org/10.1029/2022EF003230.  
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nearly 13,000 more.441 In addition to the human casualties, the flooding also had a profound impact 

on the lives and livelihoods of Pakistani citizens, with preliminary estimates from the Pakistani 

government suggesting that the national poverty rate will increase by approximately four 

percentage points, pushing roughly 9 million people into poverty.442 These numbers have a strong 

region-specific emphasis, with the populated flood plains of Singh and Baluchistan seeing poverty 

rates increase by 9 and 8 percent, respectively.443 In addition to the human costs of the catastrophe, 

the floods caused an estimated US$14.9 billion in damages – equalling 4.8% of Pakistan’s fiscal 

year 2022 gross domestic product.444 The damages on the agricultural and industrial sectors of the 

economy were particularly profound, with each incurring 25% of the total damages, with their 

value added to gross domestic product declining by 0.9% and 0.7% respectively.445 The reduced 

agricultural and industrial activity also had negative impacts on the service sector, where damaged 

and destroyed infrastructure as well as reduced demand led to losses in transportation services.446  

While these early numbers from the Pakistani government paint a dire economic picture of 

the flood’s consequences, the extent of the impacts have been exacerbated by Pakistan’s structural 

economic weakness as well as external shocks. As noted by the Pakistani government in October 

2022: 

Prior to the floods, the economy was already facing a difficult 

adjustment to regain macroeconomic and fiscal stability. 

Implementation of government plans for the necessary fiscal 

consolidation is likely to become more challenging given extensive 
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relief and recovery spending needs and slower growth of tax bases 

due to weaker economic activity. While targeted relief measures are 

needed to cushion the human and economic impacts of flooding, 

delays in fiscal consolidation will heighten risks to macroeconomic 

and fiscal stability in the context of the high inflation and fiscal and 

current account deficits. Similarly, monetary policy should 

necessarily be maintained at the current tight stance given the 

overheating economy, extremely high inflation rates, and exchange 

rate depreciation pressures.447 

Put simply, the Pakistani government found itself in a position where inflation, limited foreign 

exchange reserves, and significant fiscal deficits coupled with a sudden reduction in revenue left 

it needing to strike a delicate balance between relief and recovery needs and fiscal consolidation. 

As a result, Pakistan’s leadership sought to access international financial resources that it could 

leverage to increase near-term liquidity without destabilizing its economy. 

 Pakistan’s leadership approached this problem from two directions. First, it spearheaded a 

group of 134 countries to push for a fund that would help poor, vulnerable countries offset the 

damages of climate change caused by the pollution of wealthier, industrialized countries.448 They 

also pushed for reforms at the World Bank and the IMF that would see more money be available 

to developing nations to mitigate the effects of climate change, deploy funds faster, lower interest 

rates, and allow the pausing of debt payments after major natural disasters.449 Second, they sought 

to augment their liquidity by drawing on funding from the IMF’s Extended Fund Facility.450 
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However, to meet the obligations to receive funding from the IMF, the Pakistani government was 

forced to take painful corrective economic measures to meet key program targets.451 While 

Pakistan did receive US$1.1 billion in August 2022, its reliance on external financing from the 

IMF and external partners meant that “any slippage from programme targets could land Pakistan 

back in hot water in light of its massive external funding needs, requiring renewed Pakistan rupee 

depreciation and support from bilateral partners to avoid a balance of payments crisis.”452 The 

precarious position of the Pakistani government continued through the winter, with delays in the 

subsequent round of IMF funding leading to extremely low foreign currency reserves from 

November 2022-June 2023 and placing Pakistan at risk of a debt default.453 

 While the Pakistani government finally received IMF funding in June 2023, the conditions 

of the loan came at a cost. The resumption of a market-determined exchange rate in January 2023 

led to a 15% drop in the rupee’s value, with this devaluation proving to be persistent.454 The 

Pakistani government was also forced to embrace a tighter fiscal policy, with the 2024 fiscal year 

budget introducing new taxes, reducing spending and energy subsidies, and increasing interest 

rates.455 Notably, the government sought to raise US$1.34 billion in new taxation ensure a small 

fiscal surplus and raising the central bank main rate to 22% to tighten monetary supply.456 While 
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this tightening was designed to increase Pakistan’s fiscal position, these measures contributed to 

its ongoing inflation crisis caused by its fiscal policy as well as energy and food volatility as 

because of the war in Ukraine. Coupled with the economic fallout from the flooding, this pushed 

inflation to increase month-over-month from November 2022 to May 2023, before reaching its 

current peak of 38%.457 While inflation is expected to drop over the next year, and declined in June 

2023 to 29%, it still remains high, with food prices increasing by 40% and transport prices 

increasing by 20% compared to the year prior.458 

Overall, the floods, commodity volatility, and resulting economic weakness of the 

Pakistani economy resulted in a sharp contraction of economic activity from July-December 2022. 

The agricultural sector, in particular, was hit hard, with the unfavourable weather conditions as 

well as difficulties securing fertilizer and animal feed resulting in marked declines in monsoon 

crops and livestock production.459As noted by the Asian Development Bank, Pakistan’s 

agricultural sector will likely contract for the first time in two decades due to massive losses of 

cotton, wheat, rice, and livestock.460 The industrial sector was also disrupted by the floods, with 

the Large Scale Manufacturing index registering a 4% decline across 18 out of the 22 sectors 

measured during the first half of the fiscal year.461 The net decline of industrial output in fiscal 

year 2023 is also expected to result in a weakened service sector, with key subsectors registering 
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declines in the first half of the fiscal year.462 As a result of the contraction of these key sectors of 

the national economy, in addition to the ongoing inflation crisis, the growth of Pakistan’s economy 

is expected to slow from 6% in fiscal year 2022, to 0.6% in 2023, before rebounding to 2% in 

2024.463 However, the forecasted growth rates for 2023 and 2024 are conditional on successful 

macroeconomic reform, recovery from supply shocks caused by the floods, and improving external 

conditions, all of which are not guaranteed.464 

The Impacts of the Floods on Pakistani Grand Strategy 

 The effects of the 2022 floods on Pakistan’s economic instrument of power were not 

without consequence to its grand strategy. Since the formation of Pakistan in 1947, Pakistan’s 

grand strategy has been focused on the threat posed by India, with this view being informed by 

India’s use of Pakistan’s internal divisions to place pressure on it as well as India’s critical role in 

securing Bangladesh’s independence via military intervention in 1970-71.465 The historical 

animosity between Pakistan and India has continued to fuel Pakistan’s counterbalancing efforts 

which aim to prevent a regionally dominant India.466 It has also added to tensions over disputed 

border regions such as Kashmir, with Pakistan using conventional and unconventional military 

methods in support of its efforts to retain its perceived territorial integrity.467 In addition to the 

traditional emphasis placed on the safeguarding territorial integrity within Pakistani grand strategy, 

the maintenance of internal stability and cohesion, economic progress, and the protection and 

development of its cultural identity have also featured prominently.468  
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 Given the differences in the size of population and economy between Pakistan and India, 

the former has pursued a policy of balancing and denial to ensure a more equal standing vis-à-vis 

its larger neighbour.469 These policies can be seen across its relationships and actions in 

Afghanistan, China, and the United States over the past two decades. With the fall of the Taliban 

regime in 2001, Pakistan has sought to block India’s economic expansion into Afghanistan and 

Central Asia by exploiting its location as a transit country and delaying regional integration.470 It 

has also sought to use China as a counterbalance to India’s influence in regional economic 

institutions by promoting its inclusion and leveraging Chinese capital to build an economic 

corridor linking Pakistan and Central Asia.471 In contrast, Pakistan’s rapprochement with China in 

conjunction with the American withdrawal from Afghanistan has alienated the United States in 

recent years, with the Trump administration cutting nearly all security aid to Pakistan as a result 

of its sponsorship of terror groups.472 While the Biden administration has now thawed these ties 

several years later, this, in combination with the administration’s work to strengthen the 

Quadrilateral Security Dialogue between Australia, India, Japan, and the United States has resulted 

in a shift in focus in Washington.473 Put simply, the Biden administration’s “intense competition 

with China, Pakistan’s long-standing ally; its growing partnership with India, Pakistan’s foe; and 

its focus on the Indo-Pacific (which excludes Pakistan) has… [imposed] constraints on the bounds 

of the U.S.-Pakistan relationship.”474 
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 With the 2022 floods and its subsequent effects on the economic instruments of power 

noted above, Pakistan became further reliant on external creditors to avert economic collapse. 

China, for example, extended Pakistan a US$700 million loan in February 2023 to help it overcome 

its foreign exchange liquidity issues while it was waiting on the IMF’s loan – adding to the US$30 

billion Karachi owes Beijing. In doing so, China deepened Pakistan’s dependence on its credit, 

which already makes up just under a third of its total foreign debts.475 This continued and 

increasing dependence on Chinese credit has raised American concerns of China’s predatory 

lending practices, especially given the higher rate of interest typically charged, the lack of 

transparency in China’s Belt and Road Initiative projects, and China’s reluctance to restructure 

loans to its debtors.476 In contrast, while the United States did provide some degree of bilateral 

support, the bulk of its support came through the IMF, where it holds the largest voting share.477 

Here, the United States supported Pakistan’s efforts to make the IMF better able to provide 

liquidity to countries affected by climate change-induced disasters and augment the funding 

provided through the IMF’s Extended Fund Facility.478 As a result of Pakistan’s dependency on 

Chinese and international credit, it has since found itself in an increasingly constrained position – 

toeing the line between its two most important partners. On one hand, China remains a key source 

of liquidity and investment for Pakistan, however, accepting further non-transparent and costly 
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loans increases its risk of default and creates tensions in its relationship with the United States. On 

the other, the IMF reforms came at a severe cost to its economic instrument in the short term, 

exacerbating the economic impacts of the flood damages with higher inflation levels and currency 

devaluation. It also weakened its economic and military position vis-à-vis India.  

This latter point became particularly evident with the first budget proposed by the Pakistani 

government following the floods, which as noted above, included tax increases and spending cuts 

to improve the country’s medium-to-long term financial health. While these policies will also have 

an impact on the domestic services provided by the government, the ongoing economic challenges 

as a result of the 2022 floods have negatively impacted the defence budget. As noted by Jane’s, 

while the PKR1.8 trillion (US$6.27 billion) budget represents a nominal year-over-year increase 

of 19.5%, Pakistan’s expected inflation rate of 21% and currency depreciation will negate these 

increases.479 Moreover, given Pakistan’s continued higher than forecasted rate of inflation and 

continued currency depreciation, this will likely lead to a real-term reduction of its military 

budget.480 These potential losses build on real-term losses in Pakistan’s military budget since 2020, 

and will contribute to a forecasted stagnation in Pakistan’s defence budget while also increasing 

the proportional cost placed on Pakistan’s economy to maintain its current spending levels.481 
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Complicating matters further, these challenges to Pakistan’s economic instrument of power come 

at a time of increased threat from the Pakistani Taliban, which threatens to divert resources away 

from addressing the persistent threat posed by India and the increasingly complex and contested 

Indo-Pacific region.482 While Pakistan has continued its military modernization efforts despite 

these challenges through support from China, the persistence of these economic issues threatens 

to disrupt these efforts through delays in equipment delivery and new weapon system acquisitions, 

particularly for programs not deemed as critical.483  

More broadly, the cumulative impacts of COVID-19, the global energy crisis resulting 

from Russia’s war in Ukraine, and the 2022 floods have undermined Pakistan’s economic standing 

vis-à-vis India. As previously noted, the agricultural, industrial, and service sectors of Pakistan’s 

economy have been particularly affected by the floods and have resulted in losses in each sector.484 

The cumulative effect of these losses is to significantly decelerate Pakistan’s economy to the point 

of stagflation in the near term, with economic growth projected to be 0.6% and 2% in the 2023 

and 2024 fiscal years, respectively.485 In contrast, while India’s economic growth is also expected 

to be hampered by inflationary pressures, its real gross domestic product growth rate is forecast to 

be 6% in fiscal year 2023-2024, before accelerating to 7% the following year.486 India’s 

inflationary pressures have also been less severe than in Pakistan, reaching only 8% at its peak in 

2022 and oscillating between 4-8% since 2020.487 As a result of this, the share of India’s gross 

domestic product as well as the share of defence expenditure as a percentage of government 
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spending will result in a further lowering of costs for India to maintain its military instrument of 

power compared to Pakistan (see Figure 11 and 12). The relative strength of India’s instrument of 

power has also contributed to the overall rise of its real defence expenditures over the last decade, 

as compared with Pakistan, whose expenditures have plateaued (see Figure 13). As a result, India 

now has an increased capacity to (out-)compete militarily with Pakistan in both absolute and 

relative terms, and now has a greater capacity to affect the decision-making of others due to its 

economic influence.488 In addition, the exacerbation of India’s advantages in this area will result 

in Pakistan’s further reliance on external powers such as China and the United States in order to 

contain India, which may come at a cost. 

 

Figure 11: Pakistani and Indian Military 

Expenditure as a Percentage of Gross 

Domestic Product, 2012-2022.489
 

Figure 12: Pakistani and Indian Military 

Expenditure as a Percentage of Government 

Spending, 2012-2022.490
 

 
488 As noted in Chapter 2, this phenomenon and its importance has been noted by successive realist scholars. See 

Carr, The Twenty Years’ Crisis, 1919-1939: An Introduction to the Study of International, 102-145; Morgenthau, 

Politics Among Nations, 113-165; Wight, Power Politics, 26; Wright, A Study of War, 116-117; Ripsman and 

Kovac, “Material Sources of Grand Strategy,” 206. 
489 Stockholm International Peace Research Institute, “SIPRI Military Expenditure Database,” accessed August 30, 

2023, https://milex.sipri.org/sipri.  
490 Ibid. 

https://milex.sipri.org/sipri


114 

 

Figure 13: Pakistani and Indian Military 

Expenditure in constant 2021 United States 

Dollars, 2012-2022.491
 

 

 The constraints placed on Pakistan in the short-term as a result of the relative weakness of 

its economic instrument of power will undoubtedly have an effect on its capacity to pursue national 

goals as identified by leadership. Although it is too early to highlight the specific impacts that this 

will have, these impacts are undoubtedly more severe than they should have been if Pakistan’s 

leadership had been more adept at managing its national economy. This fact is not lost on 

Pakistan’s leadership, who, as noted in the previous section, stated that: 

Prior to the floods, the economy was already facing a difficult 

adjustment to regain macroeconomic and fiscal stability. 

Implementation of government plans for the necessary fiscal 

consolidation is likely to become more challenging given extensive 

relief and recovery spending needs and slower growth of tax bases 

due to weaker economic activity. 492 

Similar can also be said about the inability of Pakistan’s leadership to adequately prepare for major 

flooding following the 2010 floods, despite the severity of this flood and Pakistan’s longstanding 

history of flooding.493 However, unlike the fiscal mismanagement, the diversion of funds for 
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immediate relief and damage restoration efforts as well as poor governance and planning was 

exacerbated by climate change. Notably, Pakistan’s increasing temperatures led to increased 

rainfall during monsoon season, with the extreme precipitation between August 16th and 25th 

resulting in a continuous inflow of high moisture that contributed to the flooding.494 

 The net result of Pakistan’s inability to adequately adapt to the known threat of flooding, 

particularly in light of the increased level of risk as a result of climate change, led to Pakistani 

leadership to be caught in a difficult position to extricate itself from. Moreover, given the nature 

of the threat posed by climate change, this level of risk will continue to increase over the medium-

to-long term, raising the issue of Pakistan’s ability to keep pace with the threat – particularly as 

the impacts of climate change become more severe. As noted in Chapter 3, for example, while 

low-to-middle income countries were able to mitigate a sudden reduction in food supply as a result 

of Russia’s war in Ukraine, the ability of these states to mitigate more frequent and severe threats 

to their food and water security is questionable. 495  

*** 

The ability for climate change to introduce strategic surprises with the potential to derail 

the formulation and implementation of grand strategy has become increasingly visible in modern 

international politics, with the 2022 Pakistani floods being a strong case in point. Between June to 

November 2022, 33 million Pakistanis were affected by the floods – leading to thousands of 

casualties and massive economic damages. Although the damages caused by this event were 

worsened as a result of climate change, they were also exacerbated by the poor flood mitigation 

efforts of Pakistan’s leadership and administration as well as its poor economic standing prior. As 

a result, Pakistan’s leadership was forced to seek international financial resources and make 
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several concessions that it would not have otherwise done in order to secure funding to avert 

economic collapse. However, even after having received the requisite funding to avoid this 

outcome, Pakistan’s economy was severely disrupted, slowing from 6% in fiscal year 2022 to 0.6% 

in fiscal year 2023 as a result of contractions in its agricultural, service, and industry sectors. 

The aforementioned economic damages came at a cost to Pakistan’s grand strategy, with 

the reduction in its economic capacity leaving it more reliant on external sources of credit to fund 

itself and more dependent on partners to help balance against India’s regional ambitions. 

Unfortunately for Pakistan, however, two of its most important partners – China and the United 

States – are finding themselves increasingly at odds with one another, leaving Pakistan little room 

to manoeuvre. While Pakistan has successfully navigated this balance thus far and received IMF 

funding with the support of the United States, the fiscal tightening required to receive this loan has 

contributed to the ongoing inflationary crisis that has eroded Pakistan’s real growth rate. This, 

combined with the devaluation of its currency as a result of its return to a free-market exchange 

rate, has led to a real-term stagnation in defence spending at a time of increased threat from 

terrorism, the persistent threat of India, and an increasingly contested Indo-Pacific region. As a 

result, Pakistan finds itself at an increased economic disadvantage relative to India, who now can 

compete with Pakistan at a lower relative cost to its economy. While these constraints on Pakistan’s 

economic instrument of power will resolve as its economic health improves over the medium-to-

long-term, they will impact Pakistan’s capacity to pursue its national goals as identified by 

leadership in the short-term. 
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From the Pakistani Floods to Strategy in the 21st Century 

Validating the Theoretical Linkages Between Climate Change, Geography, and Grand Strategy 

 As demonstrated by the case study above, climate change and its effects on geography 

will have fundamental effects upon the resource base that states use to implement their grand 

strategies. In line with the framework (Figure 3) linking grand strategy with climate change in 

Chapter 3, climate had a profound effect on Pakistan’s resource base and led to significant 

impacts on its military and economic instruments of power. While already hampered by poor 

flood risk mitigation efforts by its government, the severity of the flooding was also impacted by 

climate change, which has resulted in increased rainfall during monsoon season and increased 

glacier melting in the Indus River watershed.496 The increased level of rainfall, in particular, 

played a key role in the 2022 floods, with record rainfall in July and August 2022 far exceeding 

the mean rainfall since the turn of the century.497 The resulting flooding of this extreme 

precipitation event impacted the composition of Pakistan’s topography – leading to more than a 

fifth of its total land area to be flooded.498 This flooding had a corresponding impact on the 

productivity of Pakistan’s arable land, affecting 35% of the total area (2.6 million hectares) used 

to plan cereals, sugarcane, and cotton during the monsoon season.499 Livestock production was 

also impacted, with 1.1 million animals being lost to drowning or starvation as a result of a loss 

of grazing land.500 The cumulative impacts of climate on Pakistani geography led to impacts on 
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the country’s military and economic instruments of power – leading to marked declines in 

defence spending and economic output during a period of increased threat and competition.501 

 
Figure 14: Adapted version of Figure 3, demonstrating validity of conceptual framework linking 

geography to grand strategy. 

 The irrefutable effects of climate change, and by extension climate, on Pakistani grand 

strategy is indicative of the increasingly evident link between climate change, grand strategy, and 

strategic competition in the 21st century. As noted above, the case of the 2022 Pakistani floods 

clearly demonstrates the linkages between climate induced risk and the undermining of state 

capacity to resource its efforts in a feasible and sustainable manner. In particular, it demonstrates 

the difficulties with which lower capacity states for those with pre-existing economic, institutional, 
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and social weaknesses will have in remaining resilient in the face of climate-related strategic 

shocks. Similar to the food supply shock caused by the war in Ukraine, the Pakistani floods also 

led to a severe supply shock, which coupled with its pre-existing weak economic position, left it 

on the edge of economic collapse.502 The undermining of Pakistan’s economic instrument had 

predictable effects on its vulnerability to foreign influence and led to constraints on their freedom 

of manoeuvre. Notably, Pakistan’s reliance on foreign credit to remain solvent led it to become 

more dependent on Chinese credit and enabled the United States to push for politically unpopular 

and economically damaging reforms through the IMF.503 In addition to adding political constraints 

within which Pakistan had to navigate to ensure the continued support of its partners, the IMF 

reforms worsened the state of Pakistan’s economy in the short term, reducing the resources that 

could be allocated to other instruments of power. The reduction in military spending following the 

floods is a strong example of this, with the decrease in government spending resulting in a real 

term reduction in defence spending. In addition to posing a threat to interrupting its military 

modernization efforts, these cuts pose challenges to the readiness and resilience of its forces, and 

reduce its warfighting and deterrence capacities at a time of increased threat. 504  

 The effects of climate change can also be seen shaping the resourcing methods that 

Pakistan applied in the aftermath of the 2022 floods. Here, Pakistan was unable to apply a 

managerial approach that would see itself actively direct and develop the resources necessary to 

recover from the floods due to its weak economic standing and inability to regenerate its 
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agricultural losses in a timely manner. Instead, it was forced to adopt a market approach, relying 

on international creditors and agricultural imports from international partners that further increased 

its external debt obligations and contributed to its balance of payments crisis, respectively. While 

this approach worked in this instance, the spectre of increased climate risk and disaster at a global 

scale raises questions regarding the sustainability of this resourcing approach for states, 

particularly low-capacity states, in the mid-to-long term. This is problematic, as outlined in 

Chapter 3, climate change is forecasted to place significant pressure on global food and water 

supply, with food supply becoming more restricted505  and volatile506 and water supply seeing 

similar effects despite whilst also seeing an increase in demand for agricultural and energy 

sectors.507 As such, more frequent shocks to food supply may lead to the market approach to be 

increasingly unviable for poorer, food importing countries due to the financial costs and the 

possibility of export restrictions of food exporting countries to ensure their own food security.508 

It will also undermine global water supply across a number of regions at a time when surface water 

and groundwater have been exploited at unsustainable levels, with managerial efforts focusing on 

rationing existing resources leading to human and economic impacts.509  As a result, the mid-to-

long term feasibility of such approaches is questionable, and will generate dependencies that other 
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states with a surplus of resources can leverage to shape behaviours of other actors in the 

international system. 

Climate (Change) and the Shaping of State Behaviour and Strategic Environment  

 The impacts of climate change will not solely affect the national resource bases and grand 

strategies of states. Rather, climate change will also fundamentally the political, military, and 

economic areas of the environment that states operate in. On the political front, the increasing 

frequency and severity of climate-related risks will likely entail a broad range of effects including 

the setting of political agendas, the politicization of supply chains and natural resources, and reify 

the importance of adaptability in the 21st century. Regarding the first point, this can be seen in the 

aftermath of the 2022 Pakistani floods when Pakistan increased access to international financial 

resources to prevent the destabilization of its economy. As previously noted, one of the ways it 

was able to do so was by spearheading a group of 134 countries to develop a fund that would help 

poor and climate-vulnerable countries to offset damages caused by climate change.510 They also 

pushed for reforms at the World Bank and the IMF that would see international financial resources 

be distributed in a more accessible and equitable way to mitigate the effects of climate change.511 

While the success of their endeavours was due in large part to Pakistan’s diplomatic efforts, the 

increased severity and scale of the disaster as a result of climate change undoubtedly helped to 

galvanize international political support. This is particularly true in the case of similarly risk-

exposed and developing nations from the Global South which made up a significant portion of the 

134 countries.512 As a result of these efforts, Pakistan was not only able to drive the agenda at the 

2022 United Nations Climate Change Conference, but also garner sufficient international support 
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to drive fundamental changes to institutions that have largely remained unchanged since their 

inception.513 

 The ability for climate change to politicize issues is not limited to event specific issues in 

the political domain. Rather, the politicization of economic issues such as the decarbonization of 

the global economy points to the ability of climate change to not only drive the agenda of 

international politics, but also to shape the ends of the actors within the system. As noted by the 

World Bank, the decarbonization of the global economy will require a drastic increase in mineral 

production, with the supply of these minerals becoming a strategic issue due to their ability to 

affect the pace of green energy employment.514 Similarly, the increased volatility and potential for 

decreased supply of food and water could also indicates that these supply chains will become 

increasingly politicized as states work to ensure sufficient access to these resources.515 In addition 

to exacerbating the power dynamics between food exporting and importing countries, it will also 

increase competition over shared water resources, raising the potential for intra- and inter-state 

conflict to ensure sufficient access and quantity of water.516 While the concept of ‘friend-shoring’ 

may prove to be beneficial in alleviating some of the potential vulnerabilities for food and natural 

resources, it will prove to be more difficult for water resources which are not available for trade at 

scale on the global market.517 However, the overall impact of the politicization and the increased 

demand, scarcity, and volatility of supply of key natural resources will lead to a commensurate 

increase in the importance of the trade of such resources and relationships with the partners that 
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enable it. This, in turn, will result in increased trade integration with natural resource-endowed 

countries that are able to provide a (more) stable supply of these products to net-importing 

countries.518 

 On a broader scale, the increased level of instability and risk for strategic shocks as a result 

of climate change have and will continue to define the international environment. This threat has 

already been recognized, with NATO noting in its 2022 Strategic Concept that “Strategic 

competition, pervasive instability and recurrent shocks define our broader security 

environment.”519 It has also been recognized that as a result of this increasingly unstable and 

insecure environment, the military instrument of power will become increasingly relied upon to 

provide security assistance at home and abroad.520 Outside the direct effects of these shocks, they 

have reinforced the need for states to ensure the resilience of their civil processes and institutions 

at a domestic level, and the importance of adaptability and flexibility in keeping pace with and 

mitigating against threats at the international level. While the latter represents the recognition of a 

long-known aspect of strategy, it suggests that states must go beyond adapting and co-evolving 

with the international environment to achieve its goals.521 Rather, it suggests that states must also, 

insofar as it is possible, act to remain ahead and mitigate the challenges posed by climate change, 

and leverage the opportunities created by challenges to increase its own stability, security, and 

prosperity. In short, strategic foresight and the ability to pre-empt challenges offers the possibility 

to gain relative advantages against other competitors by: (1) mitigating the cost of foreseeable 

challenges the economic and military instruments of power, (2) creating new economic 
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opportunities to solve said challenges, and (3) leveraging these economic opportunities to increase 

the relative power of one’s economic and military instrument to garner more influence in the 

strategic environment. 

 While the full effects of climate change have yet to be seen, the increasing impacts of 

climate change, and by extension climate, to impact and alter the environment and the behaviours 

of the states within it underscores the importance of its inclusion in our understanding of strategy 

in the 21st century. As noted in Chapter 2, this new understanding will require a fundamental shift 

away from the traditional approach to grand strategy that views geography as a stagnant, at times 

background, feature of international relations to one that is actively shaping the international 

operating environment in important ways. In doing so, it will be possible to not only better 

understand the environment in which states pursue strategy but to also identify and better 

incorporate the ways geography interacts to shape the formulation and implementation of grand 

strategy.  

*** 

The role of climate change in the 2022 Pakistani floods can be clearly traced through the 

framework proposed in Chapter 3, linking climate change to grand strategy. As outlined in Figure 

14, climate had a profound effect on Pakistan’s resource base and topography, leading to 

significant impacts on its military and economic instruments of power as a result. The impacts on 

these instruments of power undermined Pakistan’s capacity, leaving it more vulnerable to foreign 

influence and forcing it to implement economic reforms that worsened its economic position in 

the short-term. The resulting economic weakness led to spending cutback that affected the military 

instrument of power, leaving Pakistan’s armed forces at an increasing disadvantage despite the 

growing level of threat it faces. The interplay between climate and the feasibility and sustainability 
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of grand strategy was also seen in the resourcing approach adopted by Pakistan following the 

floods. Notably, the lack of domestic resources available to offset the financial and agricultural 

losses prevented Pakistan from utilizing a managerial approach to address it needs, forcing it to 

employ a market approach that further worsened its economic position. While this seems to have 

worked for Pakistan in the short-term, the sustainability of this approach for low-capacity states 

affected by food and water shortages in the mid-to-long term is questionable given the increasing 

risk of shocks as the impacts of climate change increase. 

 The impacts of climate change also go beyond directly impacting the capacity and 

strategies of states, and will fundamentally shape the political, military, and economic areas of the 

international system. In particular, the impacts of climate change will serve to align the political 

agendas of those countries most affected by its impacts, lead to the politicization of supply chains 

and natural resources and reinforce the importance of adaptability in the 21st century. On the 

political front, the alignment of states in response to the events in Pakistan demonstrates the direct 

impact that climate change has on the international operating environment, and hints at the 

possibility of a new fault-line in international politics. The increasing impacts of climate-induced 

shocks and the efforts to mitigate climate change is also politicizing the supply chains of natural 

resources such as critical minerals and food. It also indicates an increased potential for competition 

over water resources between and within states. As a result, this will increase the importance of 

trade integration with politically dependable, resource-rich partners to ensure the stable supply of 

strategic products. The cumulative impacts of this climate-driven instability point to the folly of 

continuing to ignore the impact of climate change on strategy. It also suggests that states must, 

insofar as it is possible, act to remain ahead and mitigate the challenges posed by climate change, 
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and leverage the opportunities created by challenges to increase its own stability, security, and 

prosperity. 
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Chapter 5: Conclusion 

External events impinge on U.S. power; internal conditions generate it. Losses 

abroad will add up slowly (if at all) and will be compensated by balancing 

behavior by allies and by the United States itself. Thus a final prescription is to 

avoid policies that jeopardize the overall health of the U.S. economy. It is far 

more important to maintain a robust and productive economic system than it is 

to correct minor weaknesses in defense capability or to control the outcome of 

some insignificant clash in the developing world.522 

- Stephen Walt, The Origins of Alliances 

 

Since Carl von Clausewitz’s foundational work on strategy, the concept of grand strategy 

has refined over time to better encapsulate the entirety concept. Early developments in this regard 

included the identification of the link between strategy and politics, with both Clausewitz and 

Antoine-Henri de Jomini pioneering unique insights in this regard. Clausewitz’s understandings 

of the relationship between war and politics has proven to be particularly lasting, with his definition 

of war as an “act of force to compel our opponent to do our will”523 proving to be a foundational 

insight to the study of strategy. Since then, the concept of grand strategy has undergone two major 

evolutions. The first major evolution occurred from the turn of 20th century to the end of the 

interwar period, with the concept of strategy being broadened to include all domains of conflict 

and instruments of power outside of the military. Julian Corbett’s works shortly before the First 

World War laid the foundation for this shift, with Some Principles of Maritime Strategy arguing a 

linkage between naval and military strategy to a “larger strategy which regards the fleet and army 

as one weapon, which co-ordinates their action.”524 He also argued that this higher level of strategy 

must align the “the whole resources of the nation for war.”525 Subsequent work by J.F.C. Fuller 

and Basil Liddell Hart during the interwar period solidified this broadening of the concept of 
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strategy, with both authors accepting that grand strategy involved managing the resources of the 

state towards the attainment of a political goal.526 They also contributed to the broadening of the 

concept of grand strategy, with Fuller arguing that the pursuit of strategy occurs across the 

spectrum of war and peace and Hart arguing that strategy should make victory less costly and 

enable a “better peace.”527 

The second major period of evolution for grand strategy began during the Second World 

War and has continued to the present day. In contrast to the first evolution that focused on 

broadening the concept of grand strategy, this period has focused on refining and deepening the 

knowledge of its sub-components. This is particularly evident in the post-Cold War literature of 

grand strategy, where the definition of grand strategy remains a contested concept. As noted in 

Figure 2, this largely results from differences in (1) the referent unit responsible for creating and 

implementing grand strategy, (2) the characteristics of the referent unit, and (3) the emphasis 

placed on the underlying logic of the management of national instruments of power. As discussed 

in Chapter 2, these debates fundamentally are structured around who can pursue grand strategy 

and the logic and process underpinning the linkage between state resources and goals. Although 

these debates have yet to be fully resolved, the general agreement of a need to refine and deepen 

the academic understanding of grand strategy has proven to be a persistent feature of scholarship 

during this period.  

While the focus on deepening the current conceptualization of grand strategy has advanced 

the academic understanding of the concept, it has come at the cost of missing of missing one of 

the biggest geopolitical tends of our time: climate change. As discussed in Chapter 3, scientists 

 
526 Liddell Hart, When Britain Goes to War: Adaptability and Mobility, 83; B.H. Liddell Hart, Strategy, 335-336; 
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have long understood that carbon dioxide and other greenhouse gasses could bring about climactic 

variations, with Gilbert Plass arguing in 1956 that the addition of carbon dioxide because of human 

activity has resulted in increasing global temperatures.528 Although governments began to develop 

a better understanding of climate change following the 1979 World Climate Conference, it was 

not until the IPCC’s Second Assessment in 1995 that the international community recognized 

humanity’s influence on climate.529 However, despite the international recognition of this trend 

and the emerging school of environmental security in the 1990s, extant literature on grand strategy 

since the 1990s has overwhelmingly ignored this phenomena. As a result, academic scholarship 

on the subject has continued to treat climate as a static entity that is not considered in the 

examination of the geographic environment in which states act. Taken to the extreme, the modern 

treatment of geography has even led to a bastardization of the concept of geography in grand 

strategy, restricting it to a strict focus on the operational domains that the military instrument of 

power acts within or through to achieve strategic effects.530 

However, as is becoming increasingly clear from empirical evidence and scientific 

projections, the climate is both changing and inducing effects on the available resources, territorial 

extent, and topography of states. For example, climate change is projected to result in 10 to 40 

centimetres of sea level rise by 2050, altering the territorial extent and topography of low-lying 

regions.531 Similarly, as discussed in Chapter 3, climate change is affecting the availability of 

water, arable land, and mineral resources in significant ways. In the case of water, droughts will 

likely increase in frequency and severity in the Mediterranean, southern Africa, south-western 

North America, southwestern South America, and south-western Australia, as well as in the 
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Central America and the Amazonian basin.532 Climate change will also result in less and more 

variable precipitation patterns across many regions of the world.533 The increasingly infrequent 

and intense precipitation patterns are expected to increase the likelihood and consequence of land 

degradation processes, particularly in coastal regions and in the drylands.534 In both the case of 

water and arable land, human interaction with the environment in many cases exacerbates these 

trends and increases the severity of their impacts.535 As for mineral resources, climate change has 

impacted the accessibility of the polar regions in unique ways, leading to greater accessibility in 

the Arctic Ocean while reducing the viability of land-based transport and infrastructure due to 

melting permafrost.536 In contrast, climate change has had a smaller impact on the accessibility of 

the Antarctic’s surface, with its effects being isolated to the Western Antarctic, notably the 

Antarctic Peninsula, where the ice-free surface area is expected to increase by up to three times by 

the end of the century.537 Overall, these changes in the polar regions in many cases help to remove 

obstacles to the development of marine and mineral resources, although political, economic, and 

environmental constraints may hinder their full utilization. 

The ability for climate change to impact the resources available to states when formulating 

or implementing their grand strategies necessitates a revision of our understanding of the 

components of grand strategy to ensure that it remains viable in the 21st century. In particular, the 

geographic component of grand strategy must be broadened to capture the link between climate 

change and the economic and military instruments of power given their ability shape the 
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implementation of grand strategies. For example, climate change directly undermines the 

application of the economic instrument of power by imposing direct costs through natural 

disasters538 and affecting food539 and water540 supply. As a result of this, climate change poses a 

threat to the feasibility and sustainability of grand strategies by holding the domestic resource base 

at risk, leaving states to be more vulnerable to foreign influence or dependency and undermining 

their ability to achieve increased security, stability, and prosperity. Moreover, this threat to the 

domestic resource base persists regardless of the resourcing approach selected by states, 

particularly in the case of water as well as low-capacity states given the difficulties inherent in the 

international water market541 and the capital requirements to sustain a market approach in the mid-

to-long term. 

In addition to linking climate change to the national instruments of power, this new 

understanding of climate within grand strategy must consider its broader strategic effects on the 

operational environment. As discussed in Chapter 4, the difficulties in addressing the resource 

imbalances and vulnerabilities driven by climate change will affect the types of strategies pursued 

by states to secure resources, increasing the likelihood of competition and even conflict. In the 

case of water resources, the scarcity of water resources will at minimum create intra-state 
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competition over these resources within states over its end use – be it for agricultural, domestic, 

or industrial use.542 The effects of increased water competition have already been seen in advanced 

states such as the United States and Taiwan, where competition has resulted in higher water prices, 

reduced water supply, and negative impacts on the production of respective end products.543 

Similarly, the increased levels of competition have raised the spectre of intra- and inter-state 

conflict over water resources, with threat becoming more severe as water demand increases and 

supply decreases in many regions of the world.544 The trend towards increased competition over 

arable land can also be seen with intra-state conflicts, where historical factors interact with climate 

pressures to generate conflict.545 In contrast, inter-state conflict over land has yet to manifest as a 

result of the free trade of agricultural products, with competition in this area focusing on the 

acquisition of arable land by government or commercial entities.546 This trend, however, will likely 

strengthen into the future as climate change disrupts crop stability and output and more states 

acquire land and deepen investments in the agricultural sector.547 

Climate change’s ability to influence the behaviour of states can also be seen with mineral 

resources, where efforts by states to electrify and decarbonize their national economies have 

generated massive increases in demand for minerals.548 The increase in mineral demand as a result 
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of climate goals and efforts to reduce energy dependency has led to the politicization of these 

supply chains due to their capacity to affect the pace of green energy deployment.549 Moreover, 

this issue has increasingly taken on geoeconomic overtones as China and the United States have 

vied for market share and a secure supply of green energy capacity across the supply chain, 

including extraction, processing, and manufacturing.550 These geographical vulnerabilities, in 

addition to the supply disruptions as a result of COVID-19 pandemic have forced states to adapt 

their market-oriented approach to securing these resources. In particular, it has led NATO member 

states to pursue the ‘friendshoring’ of key supply chains by shifting supply vulnerabilities to 

trusted, like-minded partners.551 It has also pushed competition over mineral resources into the 

Arctic, with investments by Chinese mining companies being actively limited as a result of 

American, Canadian, and Danish efforts to reduce vulnerabilities in strategic areas such as rare 

earth elements and petroleum.552 Similarly, Russia has also sought to disrupt Chinese dominance 

in this area, and has undertaken a managerial approach to addressing the issue through its planned 

efforts to support 11 rare earth projects, with some of these also being located in the Arctic.553 

As demonstrated above, and throughout this thesis, the changes to the global climate 

system and its impacts on state resource bases and behaviours necessitates a re-evaluation of grand 

strategy to ensure its relevance in the 21st century. Building on this core finding, this thesis 

proposed that the definition of grand strategy be broadened to consider the aforementioned 
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climate-driven impacts on grand strategy and the operating environment. Using the components 

of geography as identified by Ripsman and Kovac as a base, I identified the key pathways through 

which the effects of climate change flow to shape the formulation and implementation of grand 

strategy. Beginning with geography itself, I highlighted that the impacts of climate change will 

impact its other components – namely the territorial extent of states, their topography, and 

available resources. I then argued that the impact of climate change on these components of 

geography will have a strong impact on the economic and military national instruments of power, 

particularly as it relates to available resources and the economic instrument. As a result of these 

impacts, I underscored that states will have to adapt their grand strategies to take into account 

climate-driven impacts on their economic and military instruments, with this shaping their 

approach to resourcing as well as the international environment they operate in. 

To validate this expanded understanding of grand strategy, I undertook a case study on the 

2022 Pakistani floods, noting the role that climate change played in accentuating the effects of the 

disaster and its effects on the economic and military instruments of power. As noted in the case 

study, climate change accentuated pre-existing issues in the approach to flood management 

undertaken by successive Pakistani governments, leading to increased rainfall during monsoon 

season and increased glacial melt. The former driver played a key role in creating the conditions 

for the floods as well as the floods themselves, with extreme precipitation in late August 2022 

serving this end.554 The immediate effect of this extreme precipitation was to flood significant 

portions of Pakistani territory, temporarily altering the country’s topography and causing direct 

impacts on its agricultural resources. As outlined in Figure 14, this led to the loss of 35% of the 

total area used to plant monsoon crops and broad negative economic impacts across the industrial 
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service sectors that led to a severe deceleration of economic growth in the near term. It also led to 

higher levels of debt and inflation as a result of the IMF loan packages that prevented Pakistan 

from economic catastrophe. Despite avoiding economic catastrophe for the moment, the conditions 

to receive international credit from the IMF precipitated a real-term reduction in defence spending 

at a time of increasing threat in the Indo-Pacific region. This, in turn, has and will continue to 

impact its grand strategy in the coming years by constraining Pakistan’s freedom of action, its 

ability to compete economically and militarily with India, and increase its reliance on external 

powers such as China and the United States to contain India. 

The successful validation of the framework tying climate change to grand strategy provides 

a strong case for the meaningful inclusion of climate within our discussions of grand strategy in 

the 21st century. As elaborated upon at length above, research in this area clearly indicates that 

novel linkages exist between climate change and the capacity and behaviours of states in the 

international system. However, the strength of these linkages are affected by the capacity of the 

state – both in terms of resources and governance. As noted in the brief discussion of the food 

supply shock caused by the war in Ukraine, lower income, import dependent states with pre-

existing economic, institutional, and social weaknesses were constrained in their ability to mitigate 

this supply shock.555 In contrast, while some higher capacity and less import dependent states were 

also affected by increased price levels for consumers, these were better able to mitigate the impacts 

of this supply shock. In addition to the issue of state capacity, the nature of the vulnerabilities 

resulting from the impacts of climate change also has a time dependent aspect to them – with 

potential effects and vulnerabilities occurring within a certain period. While this can be over a 

longer timeframe in the case of resource extraction in the polar regions, for climate-induced food 

 
555 Rother, “Tackling the Global Food Crisis,” 14. 
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and water supply threats these may have little to no warning prior to occurring and may last days 

to months in length. Accordingly, climate change will increasingly act as a driver for strategic 

surprise whose impacts will be moderated by the resource and governance capacity of states.  

The possibility of climate change to disrupt the economic instrument of power points to 

the increasing importance of managing domestic resources in the 21st century. This marks a return 

to the core of what grand strategy is, namely, the management of domestic resources by leadership 

towards the international goals of a state. Although this has never been forgotten, it has been de-

emphasized in recent literature on grand strategy that has favoured examining how states effect 

power in the international system rather than build it for use in the international system. In view 

of this, the return of a domestic focus within grand strategy is merited, as Stephan Walt notes:  

the history of a number of major powers suggest that domestic 

policies were far more critical to their international standing than 

any of the clever stratagems, initiatives, ploys, schemes, or 

interventions they undertook abroad. Indeed, in some cases doing 

the right thing at home made it possible for the country to survive 

and recover after completely and disastrously mishandling its 

relations with others. 556   

However, ‘getting things right’ at home is easier said than done. This is especially true in 

the coming era of strategic competition where states will be competing against each other while 

addressing the challenges and opportunities resulting from climate change. Given the presence of 

known knowns, known unknowns, and unknown unknowns within this context, the leadership of 

states must leverage strategic foresight to identify the risks posed by climate change and use these 

insights to inform the development and application of their state’s grand strategy. While leaders 

may not get everything right, this would help them to ensure their states stay ahead of the threat 

curve by mitigating risk and provide opportunities for their state by positioning it to benefit from 

 
556 Stephen M. Walt, “All Great Power Politics is Local,” Foreign Policy, August 24, 2020, 

https://foreignpolicy.com/2020/08/24/all-great-power-politics-is-local/.  
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known changes that are underway. In terms of de-risking, two potential avenues are worth noting: 

enhancing domestic resilience and increasing trade integration. In the case of the former, these 

policies would take place at the (sub-)national level and aim to increase the domestic supply or 

decrease domestic demand of strategic goods with the goal of limiting the costs of strategic shocks 

and retaining relative position within the international system. As for the latter, this would involve 

increasing trade with resource-rich countries that can provide a reliable supply of the strategic 

good in question. However, given the risk of introducing vulnerability into one’s supply chain 

because of increasing trade integration, states will favour trusted countries such as allies or offset 

risk through diversification insofar as possible.557 Regardless of either choice, the net result of this 

trend towards increasing trade integration will result in an accentuation of power dynamics 

between the “have” and “have-not” countries, with “have” countries having increasing power to 

demand political or economic concessions of others to retain access to its supply of strategic goods. 

  The enduring relevance of the fundamentals of grand strategy equally applies to the 

changes to grand strategy required to be successful in the 21st century. Given the presence of 

known knowns, known unknowns, and unknown unknowns because of climate change impacts, 

states will be required to be attentive in balancing their desired goals with the resources that they 

have on hand to achieve them. Beyond the important role leadership play in enabling this, the 

increased importance of balancing the means, ways, and ends hints at the need for successful 

strategies to be flexible in their application of the instruments of power. This requirement stems 

from both the risks climate change poses to the domestic resources available for the economic and 

military instruments of power, as well as the ability for climate change generate strategic surprise 

in the international system. Related to this, successful strategies will be required to be adaptable 
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over time to ensure the proper balancing of resources is maintained and the continued relevance 

of the state’s ambitions. If done properly, these efforts should help states co-evolve with the 

environment and gain relative advantages over competitors that can be used to advance the state’s 

objectives.  

Although omitted from the analysis of this thesis, the role of leadership is a critical area 

that requires further research. As noted in the analytical framework, leadership is a core aspect of 

grand strategy, and its omission is a key limitation of this thesis. However, some tangential 

research exists that suggests that the novel avenues of uncertainty, volatility, and ambiguity 

introduced by climate change will affect real and perceived risk of leadership across the strategy-

making and implementation process. To this end, climate change can be understood as being as 

much a physical challenge as a cognitive one. As noted by Harry Yarger, the unresolvable 

uncertainty in the strategic environment accentuates the difficulties most people have in judging 

ambiguity and uncertainty and leads many to “seek to move toward the known at the expense of 

improperly analyzing and thus jeopardizing the recognition and achievement of proper 

objectives.”558 One promising avenue in this regard is psychological research into judgement and 

certainty, where researchers have noted the ability of cognitive biases and shortcuts to cloud the 

judgement of decision-makers – and in many cases make them overconfident in their 

conclusions.559 Building on these insights, some scholars have demonstrated the effects of 

 
558 Yarger, Strategic Theory for the 21st Century, 55. 
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and Littlefield Publishing, 2003): 10; Phillip E. Tetlock and Dan Gardner, Superforecasting: The Art and Science of 

Prediction, (McClelland & Stewart, 2016): 33-45; Reid Hastie and Robyn M. Dawes, Rational Choice in an 

Uncertain World: The Psychology of Judgement and Decision Making, 2nd ed., (Los Angeles: Sage Publications, 

2010): 88. 



139 

 

uncertainty on decision-making, but have fallen short of exploring how climate change may impact 

this in the future.560 

 Another key limitation of the research conducted in this thesis pertains to the sources used 

by the case study. Beginning with the former, the while primary, English-language documents 

from the Pakistani government were utilized, language and time constraints precluded the use of 

Urdu-language documents or interviews with government officials about the government’s 

response or its path forward. This data would have provided additional insights into the analysis 

provided in Chapter 4 and is an area where further research would be beneficial to strengthen the 

claims derived from the analysis of this case. This data could also help better shed light on the 

thought process of Pakistani leadership during and post-crisis and provide additional insights on 

the impacts of this event on its grand strategy going forward. In addition, the selection of Pakistan 

as a case study is another limitation of the conclusions made in this thesis. Although it served to 

validate the conceptual framework and the argument for a broadening of the understanding of 

geography within grand strategy, it did not analyze how climate change can impact the extraction 

and demand for mineral resources. While this was mitigated to some extent by the discussion of 

increasing demand for critical minerals in Chapter 4, a dedicated case study re-validating the 

proposed conceptual framework outlined in Figure 3 is a necessary next step to fully verify its 

validity.  

 
560 For example, see Jeffery A. Friedman, War and Chance: Assessing Uncertainty in International Politics (Oxford: 

Oxford University Press, 2019); James M. Davitch, “Do Not Trust Your Gut: How to Improve Strategists’ Decision 
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your-gut-how-to-improve-strategists-decision-making. Friedman’s work at the NATO Defense College and the US 

National War College is also illuminating in this regard. See Jeffery Friedman, “NDC Survey Results – August 

2019,” August 26, 2019, 1, https://sites.dartmouth.edu/friedman/2019/08/26/ndc/; Jeffery Friedman, “NDC Survey 

Results – Feb 2021,” February 18, 2021, 1, https://sites.dartmouth.edu/friedman/2021/02/18/ndc2021/; Jeffery 

Friedman, “NWC6000, August 2019,” August 12, 2019, 2, 
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Despite these limitations, however, this research has provided a strong point of departure 

for considering how climate change will impact the formulation and implementation of grand 

strategy in the 21st century. It has also demonstrated that considerations of climate change must be 

incorporated into our understanding of grand strategy and identified the key characteristics that 

grand strategies must embrace to remain successful in the coming era of inter-state competition.  
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