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STRATCOM  
Riga /  LVA 

 
25 NATO Centres of 
Excellence (COE) 
 
Each COE: 
- has a recognized 

expert ise on a 
given subject , 

 
- Owned by 

Nat ions, 
 
- Out  of Chain of 

NATO Command  
  

MP COE 
Bydgoszcz /  POL 

CI COE 
Kraków /  POL 

JAPPCC 
Kalkar /  DEU 

COE-CWO 
Elverum /  NOR 

DAT COE 
Ankara /  TUR 

CJOS COE  
Norfolk /  USA 

MILENG COE 
Ingolstadt  /  DEU 

COMMUNITY OF NATO COE’S 
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Relatore
Note di presentazione
Centres of Excellence (COEs) are international military organizations.
They train and educate leaders and specialists from NATO member and partner countries. 
They assist in doctrine development, identify lessons learned, improve interoperability and capabilities, and test and validate concepts through experimentation.
They offer recognized expertise and experience
COEs cover a wide variety of areas.
COEs are nationally or multi-nationally funded. 
NATO does not directly fund COEs.
COES are not part of the NATO Command Structure.





NATO ENSEC COE : Organisat ion 
 
 

Civilian and military expertise from different 
national Ministries and militaries. 
In addit ion to seconded experts, the COE has 
several fellows and interns on annual basis. 

MISSION: 
To assist NATO, Nations, 
Partners and other bodies 
by supporting NATO’s 
capability development 
process, mission 
effectiveness and 
interoperability providing  
comprehensive  and timely 
expertise on all aspects of 
energy security. 
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Relatore
Note di presentazione
When you speak about the centre of excellence, immediately you think organisation, mission..
For us, behind a name you have men and women
As you can see it is a harmounious mix of civilians and military
From differents countries, differents expertises, 
and with a very variable presence time in the center




NATO ENSEC COE : Means /  St ruct ure 
 
 

Improve Energy Efficiency of the Military Forces 

Develop Capacity to Support  Crit ical Energy 
Infrast ruct ure Protect ion and Enhance Resilience 

PROGRAMME OF WORK 

STEERING COMMITTEE 

Enhance Awareness in Energy Developments with 
Security Implicat ions 

D
octrine and 
Concept 

D
evelopm

ent 

Education, Training 
and Exercise 

Research and Lessons 
Learned 

Strategic Analysis 
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Relatore
Note di presentazione
To conduct that mission, we are organised in 4 divisions .
Each division has to deal with support demands requested by NATO, by nations or partners nations.
These request for supports constitutes the annual program of work�The COE  is accountable to the steering committee twice a year.�Here's how we work 




PREMISES OF THE STUDY 

 
 

• A global energy system transformation is 
underway  
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• NATO nations and partners are in the 
forefront of this evolution 

• Especially true in the Baltic Sea 
Region 

• New energy landscape, new energy 
security concerns? 

• Part of Energy Security: 
Operational Highlights 
publication 

Relatore
Note di presentazione
In terms of electricity generation and consumption, Over 95% of the Norway´s production is from hydro power plants and pumps. Norway is also an active exporter of electricity and it is set to increase the amount of interconnectors to neighbouring countries in the future. In 2015, 97.9% of Norwegian electricity and heat output came from hydro, geothermal, solar, wind, biofuel or waste sources. (IEA World Energy Balances 2017).

Nuclear power plays a large role in electricity and heat mixes in both Finland and Sweden. Where in Sweden the political discussion has circled around the possibility of phasing out nuclear power plants, Finland has a fifth reactor under construction and a sixth one in a planning phase. In 2017, Sweden produced nearly as much electricity from hydro power plants as it did from nuclear power plants. Wind power production in Sweden is the largest among Nordic-Baltic states. In 2015, 57.2% of Swedish electricity and heat output came from hydro, geothermal, solar, wind, biofuel or waste sources. (IEA World Energy Balances 2017).

In 2017, in addition to nuclear power, thermal power plants that commonly use biomass, peat and coal, provided for most of the electricity needs for Finland. In 2015, 45.2% of Finnish electricity and heat output came from hydro, geothermal, solar, wind, biofuel or waste sources. (IEA World Energy Balances 2017).

A significant part of electricity generation in Estonia is based on oil shale. These allow the country relative electricity independence. However, the oil shale infrastructure is old and faces significant modernization procedures in order to comply with the new air quality limits set by the European Union for 2026. It is likely that Estonia will begin a large-scale phase out of oil shale-based power plants and will in the future focus on the refining of oil shale. In 2015, 15.7% of Estonian electricity and heat output came from geothermal, solar, wind, biofuel or waste sources. (IEA World Energy Balances 2017).

Like in Norway, Latvia’s indigenous electricity production relies on large hydropower plants. The three largest plants formed around a third of Latvia’s electricity production in 2015. The annual variation in hydropower generation is relatively high (±30% between 2012 and 2015), which leaves Latvia to utilize natural gas, biomass and biogas to cover the rest of the electricity generation demand. In 2015, 50.3% of Latvian electricity and heat output came from hydro, geothermal, solar, wind, biofuel or waste sources. (IEA World Energy Balances 2017).

Much like Finland in the Baltic Sea region, Lithuania is more dependent than its Baltic neighbours on electricity imports. This situation has been prevalent ever since the shutdown of Ignalina nuclear power plant in 2009. Most of Lithuania’s electricity production capacity is gas generation based. The country has also hydropower that can be used to balance short-term variability in the power system. In 2015, 40.8% of Lithuanian electricity and heat output came from hydro, geothermal, solar, wind, biofuel or waste sources. (IEA World Energy Balances 2017).




CONDUCTING THE STUDY 
• Theoretical approach: 

• Methodology based on previous 
academic research on 
renewable energy related risk 
factors 

• Local, regional and global levels 
• Economic and polit ical, 

technological, and 
environmental risk factors 

RISK FACTORS 

GEOGRAPHICAL 
SCOPE 

Economic and political risk factors Technological risk factors Environmental risk factors 

Local • Lobbying both for and against 
renewables – risk of 
uninformed policy decisions1 

• Corruption – risk of uninformed 
policy decisions 

• Social unrest where large 
scale biomass plantations 
might substitute small-scale 
farming2 

• Grid reliability3 

• Base-load issues 

• Cyber security of individual 
electricity producing units 

• Environmental 
regulations prohibiting 
new grids, building sites 
or mining 

• NIMBY4 people 

 

Regional • Subsidization of RES might 
lead to market distortions or 
creation of new market that 
disrupts the current system5 

• Resilience of the 
interconnected system to 
large-scale terrorist attacks or 
sabotage 

 

• Adequate storage capacity6 

• RES usually located 
elsewhere where the 
need/consumption is 

• Potential targets for terrorist 
groups7 

• Cyber-attacks on the grid or 
power producing units 

• Threats to biodiversity8 

Global • Investment heavy sector – 
resources for Research and 
Development needed, which 
might produce more winners 
and losers9 

• Security of demand for fossil-
fuel based energy exporters10 

• Scarcity of critical resources11 

• Supply chain of Critical 
resources 

• Violations of intellectual 
property rights12 

• Technological uncertainty13 

 

• Environmental risk 
factors related to non-
energy resources, such 
as mining of rare earth 
minerals 

• Recycle rate of RES 

 

 

                                                      
1 Paltsev, Sergey, 2016, The complicated geopolitics of renewable energy, Bulletin of the atomic scientists, 72:6, 390–395 
2 Van den Horst, D, Vermeylen, S, Spatial scale and social impacts of biofuel production in Johansson, Bengt, 2013, A broadened typology on energy and security, Energy, 53:199–205 
3 Paltsev, Sergey, 2016, The complicated geopolitics of renewable energy, Bulletin of the atomic scientists, 72:6, 390–395 
4 “Not In My Backyard” people, often describes a group of people who in principal support a certain decision as long as it does not have any negative consequences on their lives. 
5 O´Sullivan, Meghan, Overland, Indra, Sandalow, David, June 2017, The Geopolitics of Renewable Energy, Venter on Global Energy Policy, Columbia University and The Geopolitics of Energy Project, Harvard Kennedy School 
Paltsev, Sergey, 2016, The complicated geopolitics of renewable energy, Bulletin of the atomic scientists, 72:6, 390–395 
6 Paltsev, Sergey, 2016, The complicated geopolitics of renewable energy, Bulletin of the atomic scientists, 72:6, 390–395 
7 Johansson, Bengt, 2013, A broadened typology on energy and security, Energy, 53:199–205 
8 Johansson, Bengt, 2013, A broadened typology on energy and security, Energy, 53:199–205 
Johansson, Bengt, 2013, Security aspects of future renewable energy systems – A short overview, Energy, 61:598–605 
9 Stang, Gerald, July 2016, Shaping the future of energy, European Union Institute for Security Studies. 
Semkin, N, Lyyra, S, Sipilä, O, Policy Brief: 14/2017, Global energy sector transitions will have an impact on geopolitics, 2017 Government plan for analysis, www.tietokayttoon.fi 
Paltsev, Sergey, 2016, The complicated geopolitics of renewable energy, Bulletin of the atomic scientists, 72:6, 390–395 
10 Semkin, N, Lyyra, S, Sipilä, O, Policy Brief: 14/2017, Global energy sector transitions will have an impact on geopolitics, 2017 Government plan for analysis, www.tietokayttoon.fi 
11 O´Sullivan, Meghan, Overland, Indra, Sandalow, David, June 2017, The Geopolitics of Renewable Energy, Venter on Global Energy Policy, Columbia University and The Geopolitics of Energy Project, Harvard Kennedy School 
Paltsev, Sergey, 2016, The complicated geopolitics of renewable energy, Bulletin of the atomic scientists, 72:6, 390–395 
Johansson, Bengt, 2013, Security aspects of future renewable energy systems – A short overview, Energy, 61:598–605 
12 O´Sullivan, Meghan, Overland, Indra, Sandalow, David, June 2017, The Geopolitics of Renewable Energy, Venter on Global Energy Policy, Columbia University and The Geopolitics of Energy Project, Harvard Kennedy School 
13 O´Sullivan, Meghan, Overland, Indra, Sandalow, David, June 2017, The Geopolitics of Renewable Energy, Venter on Global Energy Policy, Columbia University and The Geopolitics of Energy Project, Harvard Kennedy School 
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• Data collection: 
• 15 individuals from different 

levels of policy making, private 
sector and academia 

• Topic relevance vital 
• A set of preliminary questions 
• Pre-structured interviews 



CONCLUSIONS AND LESSONS LEARNED 

• Approaches to energy security 
risk factors varied between 
countries 
– Abundancy of renewable energy 

sources does not  mean ignorance 
– Concern over consumer prices more 

prevalent in the Baltic States 
– System stability and intermittency 

issues 
– Cyber security caused concern 
– Geopolit ical risk factors occurred 

most often 
– Collision of national security 

interests and wind farms 
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CONCLUSIONS AND LESSONS LEARNED 
• Renewable energy sources are not  

considered as a major risk to 
nat ional security 

• National energy strategies are not 
familiar with risks from renewable 
energy sources 

• Experts identified especially risks 
related to geopolit ics 

• Main identified lessons learned for 
NATO nations and PfP countries: 

• Increase awareness of 
interconnectivity in Europe 

• Prepare for the change in what is 
considered as critical energy 
infrastructure 

• Keep a close eye on the 
geopolitcal changes in countries 
dependent on fossil fuel 
production 
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Thank you for your at tent ion! 
 
 
 
 
 
 
 
 
Julia Vainio, Subject Matter Expert, NATO ENSEC COE 
julia.vainio@enseccoe.org  
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