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Linkages between energy, climate change and security

• Reliable and secure access to energy resources are critical to the 
survival and central to the security of all countries.

• Climate change and global warming also is viewed by many countries as 
linked to their security.
• U.S. Dept. of Defense: “Projected climate change poses a serious threat to 

America’s national security. Climate change, national security, and energy 
dependence are a related set of global challenges”.

• As carbon-based energy use is the major cause of climate change, and 
both are linked to national security, energy and climate change policies 
will be major factors in international relations this century. 



What drives global energy demand? 

• Population growth and economic development are main drivers of energy 
demand.

• Currently, over 80% of the world’s energy comes from carbon-based fuels. 
(oil, coal, natural gas). This will very likely, continue, or even increase, for 
the next 30 – 50 years.

• Growth in energy demand will be greatest in the developing economies 
especially in Asia, but also in Africa 

• WATERGY: Energy and water are closely linked. One depends on the other. 



Since it is mostly people that use energy and drive all environmental effects, it is appropriate to 

first discuss global population trends







World Population by Region
1950 - 2100

By 2050, 78.9% of all people will live in Asia and Africa.

By 2100, that number will be 80.7%. (United Nations: World Population Prospects (2010)

Major growth in Africa





In addition to population increase, economic growth also 

drives energy demand



Economic growth does NOT
necessarily mean more energy
consumption. Efficient use of 
energy resources  is the key.  



Population growth closely linked to increase in greenhouse gases and global warming



Population Summary

• Global population by 2050 could be between be 9 and 
11 billion.

• Almost 80% of people will live in Asia and Africa.

• The remaining 20% will be in North and South 
America and Europe

• India will have largest population in 2050: 1.5 billion 
people.



World Energy 1850-2000
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Now, what about energy. To understand where we are 

going, we need to know where we have been.

Hydro+ means 

hydropower plus other 

renewables besides 

biomass

Global Energy supply grew 20-fold between 1850 and 2000.  From Holdren



Where are we going?

Near-term energy future will be very much like recent past. 

Continued growth, fossil fuels dominate, but with developing

countries accounting for most of growth



Type of energy changes over time



Flow Chart for Global Energy System



• They have high energy density (oil), can be used for 
electricity production (oil, coal, gas), transportation (oil, 
gas), industrial and domestic applications (oil, coal, gas). 

• Conventional energy sector is the largest sector in the 
world employing millions of people worldwide. Very 
resistant to change.

Why are carbon-based fuels so pervasive?



Natural gas: growing in importance – the new 
oil? Raises security questions.



Security of shipping routes for oil are a constant

cause for concern



In addition to security of supply, oil prices highly unstable



Renewable energy in the future? Although renewables are about 15% of total energy use in 2040, they are growing rapidly  









What about Water?
Water and energy use are closely related (WATERGY)

Source: EPRI Figure 1 





Amount of water needed for:

Source: Stockholm International Water Institute



Summary of Main Points for WATERGY

• Water is needed to produce energy and energy is used to move, treat and distribute 
water. 

• The water and energy sectors are closely linked to one another, but this linkage is 
not always made explicit and planning for both sectors is not coordinated.

• In California, 20% of electricity is used for water-related purposes and 50% of all 
water withdrawals in the U.S. are for energy-related needs.

• Desalination is the most energy intensive water supply option. Recycling or waste 
water is the least energy intensive.

• Fresh water is a very small supply of total water supply.



Now we get to global warming and climate change.
Ten indicators of climate change:

also, increase in ocean acidity and extreme weather events



IPCC AR5 WGI

Comprehensive data consistent with warming planet 



• National security refers to individual nation-states and generally 
means the physical and political stability of the state.

• International security refers to groups of states, regions or the global 
community.

• What may enhance national security may not necessarily strengthen 
international security. Energy and climate change policies are 
examples. 

Distinction between National and International Security



• U.S.- aims for energy “independence”, which really means reduction or 
elimination of oil imports.

• But, if U.S (and Europe and China) were truly to eliminate oil imports, 
what happens to stability of countries like Russia, Mexico, Saudi 
Arabia, Nigeria, Iraq, Iran?

• For climate change, some countries (Russia, Canada, Norway) might see 
global warming as a benefit (all-year ports, arctic sea routes and 
mineral exploration). While for others it is clearly a negative. This 
leads to conflict. 

Take case of U.S., Russia and China



• Recognizing that current course is unsustainable and very likely will 
lead to conflict in this century.

• Understanding that energy, climate change, water and security are all 
linked and are global issues, requiring a global response.

• Creation of international norms and agreements governing energy 
trade, energy use and GHC emissions are needed.

What will it take to change course world is currently 
on?



Elements of possible solutions
(all difficult but not impossible)

• Reduction in global energy consumption and major increases in efficiency in energy 
sector.

• Shift away from carbon-based fuels, especially coal.

• Reduction in global emissions of GHC.

• Major increase in non-carbon energy sources.

• International coordination and probable regulation of energy and climate change 
issues.

• Addressing population increase.



Two special cases:
San Diego Region and Georgia

San Diego Region (SD – Imperial – Baja California) 

• Population – 3.2 million (SD): 6.5 million (Cali-Baja)

• Gross regional product - $206 thousand million 

• No local oil or gas or coal. Dependent on imports for 
energy and water

• Only local energy resource is sun, wind and geothermal.

• At the “end of energy and water pipeline.”

• Strong emphasis on energy efficiency.

• 1/3 renewable electricity. (SD)

• Reduction in Greenhouse gases. (SD)

• Energy sharing across borders 

Republic of Georgia

• Population - 4.9 million

• GDP - $27.3 thousand million

• Main local energy resource is hydro power.

• Very little oil, gas or coal. Dependent on imports for gas 
and oil.

• Strategic cross-roads for pipelines and electric 
transmission sectors

• Relatively weak energy efficiency sector and renewable 
energy development.

• To increase energy security: develop renewable energy, 
increase EE, diversification of energy supply, 



Energy Sharing in Region

Power lines and gas pipelines between the U.S and Mexico

Power Natural Gas



Renewable energy resources in Cali-Baja region

SDSU study on Renewable Energy Potential in Cali-Baja Region. 



South Caucasus Gas Pipeline (SCP)
Baku-Tbilisi-Ceyhan Oil Pipeline (BTC)

Georgia’s strategic location as an energy corridor. 



Renewable Energy (RE) Resources in Georgia

• Georgia has considerable renewable energy resources, but currently 
only a small fraction is utilized. Only 3% of electricity is generated by 
RE (not including large hydro).

• RE resources consist of solar, wind, small hydro, geothermal and 
biomass.

• RE could potentially supply 1/3 of Georgia’s energy needs. 

• Large hydro power plants (HPP) supply 92% of electricity supply, but 
output varies widely depending on the season. 

Source: Country Report GEORGIA: ENERI 21: Elene Gvilana and Liana Garibashvili, 2014



From: Giorgi Tushurashviili Energy Strategy and Energy Policy Development for the Promotion of Clean Power Generation in Georgia 

Cross border electric transmission from Georgia



Renewable energy potential for Georgia

Wind Energy Solar Energy

1300 gigagwatt hours (GWh)

Source: Country Report GEORGIA: ENERI 21: Elene Gvilana and Liana Garibashvili, 2014



There are at least two good reports on energy in 
Georgia

• Energy Strategy and Energy Policy: Developments for 
the Promotion of Clean Power Generation in Georgia; 
Giorgi Tushurashvili, Februry, 2013

• Country Report Georgia; ener2i : Elene Gvilava and 
Liana Garibashvili, Energy Efficiency Center, Georgia, 
2014



Energy and related programs at SDSU

• Programs in environmental science; sustainability; power 
engineering; geological sciences (petroleum resources); grid 
stability; renewable energy; biofuels; alternative fuels; 
energy economics; 

• Climate change; climate modeling; ecology;

• Homeland Security, International Security and Conflict 
Resolution, International Relations. 



It’s in our hands*

* Most solutions require training in STEM disciplines!! 


