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ABOUT THE ENERGY TRILEMMA INDEX
The World Energy Council considers energy 
sustainability to be defined by three core  dimensions– 
Energy Security, Energy Equity, and Environmental 
Sustainability. Together, they constitute a ‘trilemma’, 
and achieving high performance on all three dimensions 
entails complex interwoven links between public and 
private actors, governments and regulators, economic 
and social factors, national resources, environmental 
concerns, and individual consumer behaviours.

The World Energy Trilemma Index, prepared annually 
by the World Energy Council in partnership with global 
consultancy Oliver Wyman, along with the Global Risk 
Center of its parent Marsh & McLennan Companies since 
2010, is a comparative ranking of 125 countries’ energy 
systems. It provides an assessment of a country’s energy 
system performance, reflecting balance and robustness 
in the three trilemma dimensions. 

Access the complete Index results and use the interactive 
Trilemma Index tool and its pathway calculator to find out 
more about countries’ trilemma performance and what it 
takes to build a sustainable energy system:  

trilemma.worldenergy.org 

Produced in partnership with  OLIVER WYMAN  

World Energy Trilemma Report 2018, published by the 
World Energy Council (2018) in partnership with OLIVER 
WYMAN.
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EXECUTIVE SUMMARY 
 
The World Energy Council’s Energy Trilemma Index ranks countries’ energy performance on three 
dimensions: Energy Security, Energy Equity, and Environmental Sustainability, based on global and 
national data. The results show impacts of decisions and changes, suggesting where policy coherence 
and integrated policy innovation can help develop well calibrated energy systems in the context of the 
Grand Energy Transition.

Robust energy systems are secure, equitable and environmentally sustainable, showing a carefully 
managed balance between the three dimensions. Maintaining this balance in the context of rapid 
transition to decentralised, decarbonised, and digital systems is challenging: there are risks of passive 
trade-offs between equally critical priorities. The 2018 Energy Trilemma Index Report shows that many 
countries are managing the balance successfully, with eight nations achieving a top AAA balance score. 

The Energy Trilemma once more ranks Denmark, Switzerland and Sweden at the top, recognising the 
well-balanced energy systems in these countries. Denmark also achieves the highest score for Energy 
Security, followed by Slovenia and Canada, all demonstrating secure, diverse and resilient systems. The 
Energy Equity dimension ranking is topped by smaller countries, where connectivity is managed well, as 
well as countries where energy is affordable due to government policies: Qatar tops the list, followed 
by Luxemburg, Bahrain and the Netherlands. The Environmental Sustainability ranking identifies 
countries with low carbon and energy intensity, resulting in lower emissions: this highlights lower 
energy users per capita, including the Philippines, Costa Rica and Uruguay. 

Figure 1: 2018 World Energy Trilemma top 10 performers overall and per 
dimension

TOP 10 
ENERGY SECURITY

 1. Denmark
 2. Slovenia
 3. Canada
 4. Sweden
 5. Finland
 6. Romania
 7. United States
 8. Ukraine
 9. Venezuela
 10. Netherlands

TOP 10 
ENERGY EQUITY

 1. Qatar 
 2. Luxembourg
 3. Bahrain
 4. Netherlands
 5. Kuwait
 6. Switzerland
 7. Canada
 8. Czech Republic
 9. Oman
 10. Saudi Arabia

TOP 10 
ENVIRONMENTAL 
SUSTAINABILITY
 1. Philippines
 2. Costa Rica
 3. Uruguay
 4. Switzerland
 5. Dominican Republic
 6. Colombia
 7. Malta
 8. Norway
 9. Singapore
 10. Ireland

TOP 10 
OVERALL RESULTS

 1. Denmark

 2. Switzerland

 3. Sweden

 4. Netherlands

 5. United Kingdom

 6. Slovenia

 7. Germany

 8. New Zealand

 9. Norway

 10. France

ENERGY
SECURITY

ENERGY
EQUITY

ENVIRONMENTAL
SUSTAINABILITY 
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For all the Trilemma regions, the leading countries have not changed from 2017. In Latin America, 
Uruguay ranks the highest, while in the Middle East, Israel outperforms its regional peers. Additionally, 
six Gulf Cooperation Council countries have improved their Trilemma performance, with the United 
Arab Emirates ahead at 36, and the region leads globally in balancing energy access and affordability. 
In Sub-Saharan Africa, Mauritius performs best, and in Asia and the Pacific, New Zealand remains at the 
top of the leader board. In South Asia, India improved by four places, and in East Asia Japan and Hong 
Kong continue to lead sub-regionally with strong performance ranking 30 and 34 respectively.

The biggest Trilemma improvers this year are all Middle East, Gulf States (MEGS) and North Africa 
countries, with Egypt, Israel, and Bahrain climbing by more than 10 points, and others also improving. This 
reflects a range of changes in a more stable and diverse electricity supply, certain sustainability policies 
starting to affect the energy system, and importantly, the affordability of electricity for the population 
helped by national subsidies; changing politics may see some of this effect reversed in future Trilemmas.

Readers can use the Trilemma assessment to guide the attention of policy makers and energy 
communities to consider the future preparedness, agility, and adaptability of national energy 
systems. The Trilemma framework defines energy system sustainability in terms of their agility, 
adaptability, and transformability needed to keep pace with shifting context and emerging risks.
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MIDDLE EAST, GULF STATES 
AND NORTH AFRICA

SUB-SAHARAN AFRICA

ASIA

WORLD ENERGY TRILEMMA INDEX 2018:
REGIONAL OVERVIEWS

LATIN AMERICA
AND CARIBBEAN 

EUROPE

NORTH AMERICA

TOP 25% 25%–50% 50%–75% LOWER 25% N/A

COUNTRY PERFORMANCE

SUB-SAHARAN AFRICA

BOLD ACTIONS AND POLICIES 
NEEDED TO IMPROVE ENERGY 
PERFORMANCE
With 46 countries and a population of nearly 
one billion, the region continues to be greatly 
challenged in all three aspects of the energy 
trilemma due to large infrastructure gaps. The 
existing stock of power infrastructure is also 
su�ering from ine�ciencies and insu�cient 
quality of supply to support growing energy 
demand. To unlock the region’s resource 
potential and meet future energy demand, the 
region must to take bold and more 
collaborative actions to attract investment by 
improving energy policies and the regulatory 
framework, building institutional capacity and 
improving its on-grid and o�-grid energy 
supply. Developing more cross-border 
infrastructure can improve regional resources 
exchange.

ASIA

APPLYING MULTIPLE APPROACHES TO 
MEET RISING ENERGY DEMANDS

A large and diverse region for energy 
resources and physical, and economic 
contexts, Asia faces common challenges of 
rising energy demands, expanding energy 
access and meeting climate commitments. 
Countries are exploring a range of options to 
improve energy trilemma performance 
including diversification of the energy mix 
through renewables and energy storage, 
energy e�ciency and a focus on e-vehicles. 
Renewable energy has nearly doubled in the 
region in five years with China and India 
leading the pace. Yet projected reliance on 
fossil fuels and imports of fossil fuels remains 
high, impacting energy security and the area 
continues to explore options for regional grid 
and pipeline networks.

NORTH AMERICA

STRONG PERFORMANCE IN FACING 
NEW ENERGY TRANSITION 
CHALLENGES
With a rich endowment of fossil, renewable and 
nuclear resources, the region is characterised 
by sustained reliability and reasonable energy 
prices. However, the region faces two main 
challenges: securing energy supply and 
ensuring grid reliability whilst addressing 
challenges connected to transitioning to 
cleaner sources of energy. The US has energy 
abundance with new unconventional sources, 
and renewed a push towards cleaner energy 
policy at the sub-national level. Canada 
remains committed to the Paris agreement, 
addressing reliability and sustainability 
challenges. Mexico’s incoming government is 
yet to announce a position on energy and 
climate change. The region will need to 
improve the resilience of aging infrastructure 
especially in the context of demand, extreme 
weather and new cyber risks.

MIDDLE EAST, GULF STATES 
AND NORTH AFRICA 
PRESSURES TO IMPROVE 
ENERGY SECURITY

Many countries perform strongly in energy 
access and a�ordability dimensions but face 
significant challenges with respect to energy 
security and environmental sustainability of 
systems. Countries are challenged by high 
energy intensity and GHG emissions and a high 
penetration of conventional energy resources. 
Combined with increasing water scarcity, if the 
growing demands for electricity, water, and 
cooling, are not addressed, Energy Security 
and Environmental Sustainability dimensions 
could be threatened even further. Going 
forward, renewable and nuclear energy 
programmes are expected to be deployed, 
specifically in the United Arab Emirates, 
diversifying energy sources, reducing GHG 
emissions, and improving system resilience.

LATIN AMERICA AND CARIBBEAN 
(LAC)
ENABLING REGIONAL INTEGRATION 
AND USE OF RENEWABLES

The region has a number of initiatives to 
increase diversification of energy sources, 
increase energy security, and improve energy 
access and a�ordability. Policy innovations 
have allowed development of a regional grid 
and improved use of renewables. Renewables 
continue to be an action priority issue to 
improve energy security, but the region’s 
existing hydro infrastructure and further 
potential is challenged by shifting hydrological 
cycles and extreme weather. A focus on wind 
and solar is allowing some countries to balance 
reliance on hydropower and fossil fuels, and 
also improve rural energy access in a region 
challenged by wealth inequalities. Further grid 
integration and energy diversification will 
support improved trilemma performance.

EUROPE

COOPERATION IN POLICY MAKING 
NEEDED TO MAINTAIN STRONG 
TRILEMMA PERFORMANCE

The European region is characterised by strong 
performance on energy sustainability and 
a�ordability, while longer term challenges 
remain in energy security. The harmonisation 
of market design will realise the potential of 
regional integration for successfully navigating 
the energy transition. The continued 
development of a common European energy 
market is impacted by divergence in national 
regulations that need coordination to avoid 
mixed signals for market players, for example 
to secure suitable investments to integrate 
electricity markets. Ensuring energy security 
while digitising, decarbonising and 
decentralising the energy system will require 
stronger cooperation in regional and 
sub-regional policymaking.

© 2018 World Energy Council, Oliver Wyman. Access the data via www.worldenergy.org/data



7

TRILEMMA REPORT 2018

MIDDLE EAST, GULF STATES 
AND NORTH AFRICA

SUB-SAHARAN AFRICA

ASIA

WORLD ENERGY TRILEMMA INDEX 2018:
REGIONAL OVERVIEWS

LATIN AMERICA
AND CARIBBEAN 

EUROPE

NORTH AMERICA

TOP 25% 25%–50% 50%–75% LOWER 25% N/A

COUNTRY PERFORMANCE

SUB-SAHARAN AFRICA

BOLD ACTIONS AND POLICIES 
NEEDED TO IMPROVE ENERGY 
PERFORMANCE
With 46 countries and a population of nearly 
one billion, the region continues to be greatly 
challenged in all three aspects of the energy 
trilemma due to large infrastructure gaps. The 
existing stock of power infrastructure is also 
su�ering from ine�ciencies and insu�cient 
quality of supply to support growing energy 
demand. To unlock the region’s resource 
potential and meet future energy demand, the 
region must to take bold and more 
collaborative actions to attract investment by 
improving energy policies and the regulatory 
framework, building institutional capacity and 
improving its on-grid and o�-grid energy 
supply. Developing more cross-border 
infrastructure can improve regional resources 
exchange.

ASIA

APPLYING MULTIPLE APPROACHES TO 
MEET RISING ENERGY DEMANDS

A large and diverse region for energy 
resources and physical, and economic 
contexts, Asia faces common challenges of 
rising energy demands, expanding energy 
access and meeting climate commitments. 
Countries are exploring a range of options to 
improve energy trilemma performance 
including diversification of the energy mix 
through renewables and energy storage, 
energy e�ciency and a focus on e-vehicles. 
Renewable energy has nearly doubled in the 
region in five years with China and India 
leading the pace. Yet projected reliance on 
fossil fuels and imports of fossil fuels remains 
high, impacting energy security and the area 
continues to explore options for regional grid 
and pipeline networks.

NORTH AMERICA

STRONG PERFORMANCE IN FACING 
NEW ENERGY TRANSITION 
CHALLENGES
With a rich endowment of fossil, renewable and 
nuclear resources, the region is characterised 
by sustained reliability and reasonable energy 
prices. However, the region faces two main 
challenges: securing energy supply and 
ensuring grid reliability whilst addressing 
challenges connected to transitioning to 
cleaner sources of energy. The US has energy 
abundance with new unconventional sources, 
and renewed a push towards cleaner energy 
policy at the sub-national level. Canada 
remains committed to the Paris agreement, 
addressing reliability and sustainability 
challenges. Mexico’s incoming government is 
yet to announce a position on energy and 
climate change. The region will need to 
improve the resilience of aging infrastructure 
especially in the context of demand, extreme 
weather and new cyber risks.

MIDDLE EAST, GULF STATES 
AND NORTH AFRICA 
PRESSURES TO IMPROVE 
ENERGY SECURITY

Many countries perform strongly in energy 
access and a�ordability dimensions but face 
significant challenges with respect to energy 
security and environmental sustainability of 
systems. Countries are challenged by high 
energy intensity and GHG emissions and a high 
penetration of conventional energy resources. 
Combined with increasing water scarcity, if the 
growing demands for electricity, water, and 
cooling, are not addressed, Energy Security 
and Environmental Sustainability dimensions 
could be threatened even further. Going 
forward, renewable and nuclear energy 
programmes are expected to be deployed, 
specifically in the United Arab Emirates, 
diversifying energy sources, reducing GHG 
emissions, and improving system resilience.

LATIN AMERICA AND CARIBBEAN 
(LAC)
ENABLING REGIONAL INTEGRATION 
AND USE OF RENEWABLES

The region has a number of initiatives to 
increase diversification of energy sources, 
increase energy security, and improve energy 
access and a�ordability. Policy innovations 
have allowed development of a regional grid 
and improved use of renewables. Renewables 
continue to be an action priority issue to 
improve energy security, but the region’s 
existing hydro infrastructure and further 
potential is challenged by shifting hydrological 
cycles and extreme weather. A focus on wind 
and solar is allowing some countries to balance 
reliance on hydropower and fossil fuels, and 
also improve rural energy access in a region 
challenged by wealth inequalities. Further grid 
integration and energy diversification will 
support improved trilemma performance.

EUROPE

COOPERATION IN POLICY MAKING 
NEEDED TO MAINTAIN STRONG 
TRILEMMA PERFORMANCE

The European region is characterised by strong 
performance on energy sustainability and 
a�ordability, while longer term challenges 
remain in energy security. The harmonisation 
of market design will realise the potential of 
regional integration for successfully navigating 
the energy transition. The continued 
development of a common European energy 
market is impacted by divergence in national 
regulations that need coordination to avoid 
mixed signals for market players, for example 
to secure suitable investments to integrate 
electricity markets. Ensuring energy security 
while digitising, decarbonising and 
decentralising the energy system will require 
stronger cooperation in regional and 
sub-regional policymaking.

© 2018 World Energy Council, Oliver Wyman. Access the data via www.worldenergy.org/data



8

WORLD ENERGY COUNCIL | TRILEMMA INDEX | 2018

Introduction
The Energy 
Trilemma



9

TRILEMMA REPORT 2018

THE ENERGY TRILEMMA

The World Energy Council considers energy sustainability to be defined by three core dimensions– 
Energy Security, Energy Equity, and Environmental Sustainability. Together, they constitute a 
‘trilemma’, and achieving high performance on all three dimensions entails complex interwoven 
links between public and private actors, governments and regulators, economic and social factors, 
national resources, environmental concerns, and individual consumer behaviours.  
 
Countries take different pathways in the context of energy transition, driven by changes in markets, 
politics, and society. The Trilemma concept implies that positive growth in each dimension needs to 
take account of and offset any consequential effects. Unmanaged consumption growth can lead to 
unbalanced systems. Rapid decarbonisation can impact security of supply. The shape of transition 
matters: robust transition implies balancing all three fundamental Trilemma aspects in line with 
growing prosperity and demand. Maintaining a balanced Trilemma ‘triangle’ - growing in size, but 
balanced in shape – implies integrated policy solutions and coherent innovation approaches. 
 
Each year the World Energy Council in partnership with global consultancy Oliver Wyman, runs 
the Trilemma Index ranking to quantify national energy system performance across the three 
dimensions. The underlying conceptual framework of three Energy Trilemma dimensions is the 
philosophy behind the Trilemma. Through these dimensions the Trilemma communicates the 
importance of robust, secure, and flexible energy systems in the context of change and transition. 

Figure 2: The three dimensions of the Energy Trilemma

ENERGY SECURITY
E�ective management of primary 
energy supply from domestic and 
external sources, reliability of energy 
infrastructure, and ability of energy 
providers to meet current and 
future demand.

ENERGY EQUITY
Accessibility and a�ordability of energy 
supply across the population. 

ENVIRONMENTAL SUSTAINABILITY
Encompasses achievement of supply- and 
demand-side energy e�ciencies and 
development of energy supply from 
renewable and other low-carbon sources. 

ENERGY
SECURITY

ENERGY
EQUITY

ENVIRONMENTAL
SUSTAINABILITY 
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ABOUT THIS REPORT
The 2018 Energy Trilemma Index Report presents the result of the latest iteration of the Trilemma model, 
which analyses global energy systems data and comparatively ranks some 125 countries1 in terms of their 
ability to develop a secure, affordable, and environmentally sustainable energy system. Each year the 
Trilemma model quantifies national energy system performance across the three dimensions and their 
composite sub-indicators. Each country is assigned a three-letter balance score, representing how well the 
country manages each of the three dimensions, and identifies top performing countries with an ‘AAA’ score. 

The scores and rankings are based on a range of global data sets that capture both energy 
performance and the national context in which energy is managed. Performance indicators include 
supply and demand, the affordability of and access to energy, intensity and efficiency of energy 
use, and emissions associated with energy systems. The contextual indicators consider the broader 
circumstances of energy performance, including a country’s ability to provide coherent, predictable 
and stable policy and regulatory frameworks, initiate R&D and innovation, and attract investment.

The Trilemma assessment framework has been run annually since 2010 by the World Energy Council 
in partnership with global consultancy Oliver Wyman, along with the Global Risk Center of its 
parent Marsh & McLennan Companies. The methodology reflects a changing global context, and a 
substantial methodological evolution is currently under way for the 2019 report.

Included in this report are:

 Δ 2018 Energy Trilemma Index rankings and balance scores;

 Δ 2018 Watch list, highlighting best improvers over time;

 Δ A focus on the Trilemma approach in evolution;

 Δ Regional profiles by key geographies, prepared by the Word Energy Council regional 
representatives;

 Δ National Energy Trilemma profiles for 87 of the World Energy Council national Member 
Committee countries included in the Index2; and,

 Δ Appendices including Frequently Asked Questions and Methodology.

As countries have unique resources, policy goals and challenges, the absolute ranking of a country 
may be less meaningful than its relative individual balance score, communicating the impacts of 
longer term policies. 

1. The World Energy Trilemma Index includes 130 countries but rankings have only been produced for 125 countries due to 

data limitations. Countries that are tracked but not ranked are: Chinese Taipei, Libya, Barbados, Syria, and Yemen

2. The World Energy Trilemma Index report only features country profiles for the World Energy Council’s Member Commit-

tees. Results for all 125 countries can be viewed on https://trilemma.worldenergy.org). The World Energy Council’s Member 

Committees in Libya and Syria (Arab Republic) have not been ranked due to data limitations. Therefore, no country profile 

exists for these countries in the report.
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Trends and the balance within the three dimensions also provide valuable information in helping 
countries address their energy trilemma. Decision makers in both the public and private sectors are 
encouraged to look at trends in performance over the years, particularly in each dimension, and to 
compare their countries against peer groups – including regional or GDP group peers.

To support decision makers, the World Energy Council and Oliver Wyman have developed an 
interactive online tool that allows users to view Index results, compare countries’ performance 
against other countries and identify what it takes to improve the energy trilemma performance. The 
tool can be accessed at: https://trilemma.worldenergy.org

Taken as a whole, the World Energy Trilemma Index is a unique and unparalleled resource and guide 
for policymakers seeking to develop solutions for sustainable energy systems in a time of transition, 
and for business leaders to support investment decisions.

METHODOLOGY OVERVIEW
A major, overarching proposition of the Trilemma Index is that the three dimensions are equally 
important. As such the Trilemma dimensions receive an equal weight in the Index. The sub-indicators 
are assigned respective weights in the Energy Trilemma Index to signify their relative importance 
(see Figure 29, page 149), while balancing scientific robustness and simplicity. The choice of 
indicator is restricted by the availability of globally comparable and timely data. The indicator 
aggregation methodology can be summarised as the four-step process illustrated below.

Figure 3: The process behind Trilemma scores and grades



Overview
2018 Energy
Trilemma 
rankings
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OVERVIEW OF THE 2018 ENERGY TRILEMMA 
RANKINGS
Healthy energy systems are secure, equitable and environmentally sustainable, showing a carefully 
managed balance between the three dimensions. Maintaining this balance in the context of rapid 
transition to decentralised, decarbonised, and digital systems is challenging: there are risks of naïve 
trade-offs between equally critical priorities. The 2018 Energy Trilemma Index Report shows that 
many countries are managing the balance successfully, with eight nations achieving a top AAA 
balance score. The Energy Trilemma once more ranks Denmark, Switzerland and Sweden at the top, 
recognising the well-balanced energy systems in these countries.

Figure 4: Top 10 Energy Trilemma Index performers overall and per 
dimension

The 2018 Energy Trilemma global ranking does not show significant change from 2017. The global 
top ten remains stable, and there is a clear trend associated with national GDP: richer countries can 
afford to expand and balance the Trilemma dimensions better. However, some significant improvers 
with more modest sized economies, such as Slovenia at number six, demonstrate that a balanced 
energy system is not a luxury, but a product of smart and integrated approaches to transition. The 
top ten is only part of a bigger story, where managing high per capita rates of energy consumption 
plays a significant role: countries advance up the index when energy intensity reduces, with growth 
and production using less energy per unit of wealth created.

LEADERS IN THE THREE DIMENSIONS

Top performers in the Security dimension represent net energy exporters as well as importers with 
diverse and secure supply systems. Transitions in the energy sector have seen security priorities 
shift from control of supply to supply flexibility in the context of security. Several European nations 
perform well in the security rankings due to a regional context which allows for a diverse and flexible 
energy market, well networked across borders. The Security dimension is a good example of a time 

TOP 10 
ENERGY SECURITY

 1. Denmark
 2. Slovenia
 3. Canada
 4. Sweden
 5. Finland
 6. Romania
 7. United States
 8. Ukraine
 9. Venezuela
 10. Netherlands

TOP 10 
ENERGY EQUITY

 1. Qatar 
 2. Luxembourg
 3. Bahrain
 4. Netherlands
 5. Kuwait
 6. Switzerland
 7. Canada
 8. Czech Republic
 9. Oman
 10. Saudi Arabia

TOP 10 
ENVIRONMENTAL 
SUSTAINABILITY
 1. Philippines
 2. Costa Rica
 3. Uruguay
 4. Switzerland
 5. Dominican Republic
 6. Colombia
 7. Malta
 8. Norway
 9. Singapore
 10. Ireland

TOP 10 
OVERALL RESULTS

 1. Denmark

 2. Switzerland

 3. Sweden

 4. Netherlands

 5. United Kingdom

 6. Slovenia

 7. Germany

 8. New Zealand

 9. Norway

 10. France

ENERGY
SECURITY

ENERGY
EQUITY

ENVIRONMENTAL
SUSTAINABILITY 
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lag in global energy data; energy security is a factor of national stability, so countries going through 
system shocks will descend down the rankings in future iterations of the Trilemma1.

The Energy Equity dimension considers metrics of energy access and affordability. The top ten 
in 2018 demonstrates that, with the exception of Canada, these aspects are a factor of size and 
population density distribution. Ubiquitous access to electricity and clean cooking, empowered by 
UN Sustainable Development Goal 7 (SDG), is an easier target for smaller nations, or those where 
population is clustered in major cities. However, overall, all countries in the Index have shown 
improved levels of energy access consistently over the last several years. The affordability metric 
demonstrates that subsidised electricity and gasoline prices also improve equity scores, and the 
combined effect is reflected in Middle East and Gulf countries at the top of the ranking. As global 
energy data begins to reflect recent changes, such as the policy change on energy subsidies in Saudi 
Arabia, the rankings will change, especially if neighbouring Gulf countries follow suite. Additionally, 
the Equity gains through subsidies can drive up consumption and be reflected adversely in the 
Sustainability dimension. The top 10 for this dimension recognises a variety of equitable provisions 
of energy, from low and subsidised prices (Middle East and Gulf States), to improved connectivity in 
denser geographies with competitive prices (Luxembourg, Netherlands).

In the Environmental Sustainability top ten, we see some countries with strong renewable generation 
systems, but also countries with low carbon and energy intensity, resulting in lower emissions: 
this highlights nations such as the Philippines. The top ten tells only part of a bigger story, where 
managed energy consumption plays a major role. The Sustainability methodology currently does 
not fully reflect air pollution, or the decarbonised proportion of the electricity mix – both of which 
are addressed under other dimensions. As a result, we see smaller, low energy users, with poorer 
performance in the other two dimensions, higher in the rankings than would be intuitive. The UN 
SDGs have created a new framework of accountability for sustainable and low carbon energy 
generation; future Trilemma iterations will reflect the success of countries making progress in this 
direction.

The biggest Trilemma improvers this year are all Middle East, Gulf States and North Africa countries 
(MEGS & NA), including Egypt, Israel, and Bahrain climbing by more than 10 points, with others also 
improving. This reflects a range of changes in a more stable and diverse electricity supply, certain 
sustainability policies starting to affect the energy system, an importantly, the affordability of 
electricity for the population helped by national subsidies. However, changing politics may see some 
of this effect reversed in future Trilemma iterations.

Figure 5 (pages 15-16) shows the overall performance and balance score of the 125 countries 
assessed in 2018.

1. For example, Venezuela’s 9th place is influenced by having the world’s highest proven oil reserves and being an 

oil exporter. However, the country suffers from interruptions in electricity supply. The Venezuelan electricity crisis has 

prompted the government to announce in the spring of 2018 a rationing scheme in several states, including the capital 

Caracas, cutting supply by four hours a day. This impact has not yet accumulated into the Trilemma Index via globally 

available data sources, and the current methodology does not fully account for electricity intermittence. Therefore, 

future interactions will see Venezuela’s ranking decline in the Security dimension.
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Figure 5: Global ranking and dimension breakdown
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 Denmark | 1
 Switzerland | 2
 Sweden | 3
 Netherlands | 4
 United Kingdom | 5
 Slovenia | 6
 Germany | 7
 New Zealand | 8
 Norway | 9
 France | 10
 Austria | 11
 Finland | 12
 Canada | 13
 United States | 14
 Israel | 15
 Spain | 16
 Ireland | 17
 Iceland | 18
 Singapore | 19
 Italy | 20
 Czech Republic | 21
 Portugal | 22
 Romania | 23
 Belgium | 24
 Latvia | 25
 Slovakia | 26
 Azerbaijan | 27
 Uruguay | 28
 Hungary | 29
 Japan | 30
 Lithuania | 31
 Greece | 32
 Croatia | 33
 Hong Kong | 34
 Korea (Republic) | 35
 United Arab Emirates | 36
 Malaysia | 37
 Australia | 38
 Qatar | 39
 Estonia | 40
 Poland | 41
 Chile | 42
 Armenia | 43
 Turkey | 44
 Kuwait | 45
 Mauritius | 46
 Saudi Arabia | 47
 Colombia | 48
 Montenegro | 49
 Bahrain | 50
 Peru | 51
 Costa Rica | 52
 Brazil | 53
 Bulgaria | 54
 Egypt | 55
 Malta | 56
 Ukraine | 57
 Mexico | 58
 Russia | 59
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 Macedonia (Republic) | 63
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 Algeria | 64
 Cyprus | 65
 Tunisia | 66
 Oman | 67
 Morocco | 68
 Georgia | 69
 Luxembourg | 70
 Indonesia | 71
 Kazakhstan | 72
 Serbia | 73
 Philippines | 74
 Thailand | 75
 Venezuela | 76
 Iraq | 77
 China | 78
 Albania | 79
 El Salvador | 80
 Iran (Islamic Republic) | 81
 Dominican Republic | 82
 Vietnam | 83
 Swaziland | 84
 South Africa | 85
 Jordan | 86
 Paraguay | 87
 India | 88
 Sri Lanka | 89
 Trinidad & Tobago | 90
 Ghana | 91
 Tajikistan | 92
 Jamaica | 93
 Kenya | 94
 Botswana | 95
 Gabon | 96
 Moldova | 97
 Namibia | 98
 Bolivia | 99
 Guatemala | 100
 Lebanon | 101
 Angola | 102
 Pakistan | 103
 Nicaragua | 104
 Cote dIvoire | 105
 Nigeria | 106
 Bangladesh | 107
 Cameroon | 108
 Honduras | 109
 Ethiopia | 110
 Mongolia | 111
 Zambia | 112
 Senegal | 113
 Mauritania | 114
 Madagascar | 115
 Mozambique | 116
 Cambodia | 117
 Nepal | 118
 Zimbabwe | 119
 Malawi | 120
 Tanzania | 121
 Congo (Democratic Republic) | 122
 Benin | 123
 Chad | 124
 Niger | 125
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REGIONAL TRENDS

Analysing regional average Trilemma performance shows that not much has changed between 2017 
and 2018, as demonstrated in Figure 6. However, there are some clear underlying trends.

Regionally, there is little change in the Energy Equity dimension; this is the result of a gradual global 
improvement in access, which is offset by more local issues with affordability. Some of the rise in 
consumer energy prices is connected with the cost of enhanced system flexibility, with some new 
technology costs passed on to the consumer.

A small drop in average regional Energy Security score is a pattern observed across all regions; 
this is a likely impact of systems in transition, as the growing flexibility of energy markets is 
characterised by some uncertainty in the short term. As policy focus continues to shift towards 
Environmental Sustainability through increasingly rapid decarbonisation, aspects of supply security 
can sometimes become less important, and grid reliability becomes more prone to system shocks 
whilst new energy sources take some time to bed in. As energy systems around the world adapt to 
include more decarbonised and decentralised generation methods, there is often no proper metric 
for the security of electricity supply. In a fossil-fueled world, security was ensured by the security 
of supply; today’s energy security implies flexibility of a diversified grid, which is hard to measure 
and even harder to ensure. The fragmentation of the decentralised generation market means most 
governments no longer have centralised control over their security of supply.

Figure 6: Regional performance by dimension, 2017-2018
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EVOLVING THE TRILEMMA FOR AN SDG FUTURE

With the new realities of energy transition, analytical tools like the World Energy Trilemma need 
to adapt to present a more realistic picture of global energy systems in flux. At the same time, 
the United Nations Sustainable Development Goals, and specifically SDG7 “Affordable and Clean 
Energy”, provide a coherent and accountable framework towards which countries can focus their 
efforts.

Whilst analysing the results of the 2018 Trilemma scores, the need to evolve the methodology to 
match new realities and UN SDG approaches becomes clear.

Flexibility of supply, rather than security of oil stocks, is the new desirable state for many 
governments; Trilemma weightings need to reflect the realities of decentralisation and flexibility.

Similarly, with the rapid uptake and growth of solar power, as well as other encouraging 
decarbonisation trends driven by SDG7, the Trilemma must strive to measure Environmental 
Sustainability as low emissions in a context of managed consumption and balance, rather than focus 
on low energy intensity. Currently, the Trilemma uses GHG emissions as a proxy for a more complex 
set of environmental impacts: splitting up the sub-indicators will create richer pictures of sustainable 
energy provision.

Figure 7: Distribution of countries scoring highly in Energy Access dimension

When it comes to Equity, Figure 7 demonstrates that most countries now score highly on access. 
This reflects the rapid improvement in basic energy access around the world, galvanised by SDG7 
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reporting frameworks. The story of energy access is a very positive one, and 2018 is a good juncture 
to consider directions for further improvement, beyond SDG7. There is a need to capture more 
nuanced data on energy access performance. As basic, low-level electricity access becomes more 
and more ubiquitous, driving the delivery of UN Sustainable Development Goals, it may be time to 
redefine top quality access as access to a specific level of power and duration of daily availability, 
which enables prosperous modern livelihoods and growing economies.
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THE WATCHLIST
The relative stability of the Trilemma rankings over time shows that at a global scale, energy policy 
does not change much year on year, but there is evidence of annual incremental change. There are 
time lags in globally available energy data, meaning that annual snapshots are sometimes reflecting 
short term system shocks, rather than established trends. The Trilemma Watchlist addresses this 
through the use of longitudinal analysis to highlight illustrative examples of more significant changes 
within the dimensions over time. This approach is a pilot of the evolved Trilemma methodology, 
which for its 2019 iteration will focus more on longitudinal indexation, rather than year-on-year 
shifts.

PRIMARY ENERGY SUPPLY DIVERSITY

Primary energy supply diversity describes the flexibility of Total Primary Energy Supply (TPES), the 
balance of imported and produced primary energy and the change in exports and stocks. A diverse 
energy supply supports security through a sturdy and flexible supply mechanism, resilient to market 
shocks and natural disasters. An overreliance on one resource can make a system vulnerable to 
shocks in energy delivery. As such, it is an important metric used to determine a country’s energy 
security and overall Energy Trilemma score.

An analysis of changes in diversity of energy supply over the last three years indicates that 
developed countries, with mature energy infrastructure, tend to show greater consistency year to 
year, with well-established supply systems. Changes to primary energy supply diversity scores tend 
to be minimal between years. In contrast, developing countries tend to see greater score changes 
between years2, as delivery of critical infrastructure shifts the balance of smaller scale systems. This 
could indicate greater stability in the primary energy systems for developed countries, as compared 
to developing countries. However, many of these changes were small and fluctuating, and often an 
increase in 2017 is followed by a decrease in 2018, or vice versa. For primary energy supply diversity 
scores, only 48 out of 125 countries showed consistent downward or upward trends in TPES across 
three years, with only 15 reporting more than a 5% change. Often, changes to a country’s primary 
energy diversity score were based on small changes to their primary energy supply mix.

The data indicates that driving country-level changes in energy supply takes a number of years. 
Developing the necessary energy infrastructure at a country, regional, or local level, can require 
significant capital, effort, and lead time.

Nonetheless, shifts in primary energy supply are occurring and countries are taking actions to 
improve their TPES diversity Trilemma performance. For example, Figure 8 shows Jordan’s primary 
energy supply score for the 2016-2018 Trilemmas (corresponding with 2013-2015 data). From 2016 
to 2017 Trilemma Index, Jordan’s energy diversity score decreased significantly due to an increase 
in oil product use and decrease in natural gas. In the following year, however, Jordan expanded its 

2. Updated primary energy supply data was available for the 2018, 2017, and 2016 Energy Trilemma Index. The corre-

sponding data used in each Index calculation was from 2015, 2014, and 2013, respectively.
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natural gas programmes, resulting in a greater diversification of the portfolios. This increased use 
of natural gas (and decreased use of oil) drove an improvement in Jordan’s score significantly and 
reflects the 2014 agreement by the National Electric Power Company of Jordan with Shell for 
significant amounts of natural gas through 20193.

Figure 8: Jordan Primary Energy Supply 2013-2015
JORDAN
PRIMARY ENERGY SUPPLY
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ELECTRICITY GENERATION DIVERSITY 

Diversification of domestic electricity generation is critical to resilience in the face of emerging risks, 
especially those related to extreme weather events and the energy-water-food nexus. Diversity of 
electricity generation, using natural gas, renewables, nuclear and hydropower, can help mitigate the 
risk of black-outs due to factors affecting energy supply, provide stability to the grid, and decrease 
dependence on the supply of particular fuels. In addition, generation diversity can be an indicator of 
transition towards low carbon electricity generation and GHG emission reduction efforts.

A sub-indicator of energy security, electricity diversity is captured in the Trilemma through raw 
electricity generation data by source4. Over the course of the last 5 years’ indicator rankings, many 
countries showed a significant change in score – both year-on-year and longitudinally in the period 
between 2014 and 2018.

3. http://www.jordantimes.com/news/local/93-cent-jordan%E2%80%99s-electricity-generated-natural-ga

4. There is a roughly 3 year time lag in data e.g., the 2018 Trilemma Index results are based on 2015 electricity 

generation data, which is the latest globally available data set
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Figure 9 shows electricity diversity scores for those countries with the highest 2014-2018 increase 
and decrease in score. This graphic shows that oftentimes countries can have one dramatic score 
shift between years, which influences their performance on that indicator over time.

Examining the raw electricity production data behind the trends in electricity diversity highlight 
various factors that can impact a country’s Trilemma performance. Maintaining balance is a constant 
challenge in the face of a wide range of external events and environmental factors that impact the 
supply and demand of electricity.

Figure 9: Trilemma Index electricity diversity score trends
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For example, Japan’s large decrease in diversity performance from 2014 – 2015 corresponds with 
the impacts of the 2011 Great East Japanese Earthquake and subsequent tsunami affecting the 
country’s ability to use nuclear power. Figure 10 shows the decrease in nuclear energy production 
in Japan starting in 2012, which has remained almost negligible subsequently. In recent years, 
however, Japan has increased its use of renewables – diversifying its portfolio and resulting in a slight 
improvement in electricity diversity performance, particularly between the 2017 and 2018 Index.
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Figure 10: Japan Electricity Generation 2011-2015

In another example, Italy saw a significant increase in diversification of electricity from 2011 to 
2013, and thus a jump in score and ranking for electricity diversity corresponding to those years. 
Correspondingly, the highest average increase in installed renewable capacity in Italy occurred in 
2011 and 20125. With this new installed capacity and effort on Italy’s part, its Trilemma Index ranking 
reflected this wider diversification as renewables were added to the Italian grid.

Figure 11: Italy Electricity generation 2011-2015

5. http://www.eniscuola.net/wp-content/uploads/2017/10/pdf_renewable_energy_Italy_2017.pdf
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A drought caused Turkey’s hydropower production to fall in 2014. As a result, the increased use of 
fossil fuels in the electric grid was captured by a subsequent decline in electricity diversification 
score.

Figure 12: Turkey Electricity Generation 2013-2015

Looking forward, the global increases in renewable energy are expected to have a greater impact 
and will be captured in the Energy Trilemma performance – both in terms of Energy Security and 
Environmental Sustainability. For example, in 2017, China and the US together accounted for half 
of the increase in renewables-based electricity generation6. In 2017, US had 18% of its electricity 
generated from renewable sources7. While the time lag of the Trilemma model has not captured this 
effect yet, forthcoming Index may reflect this trend of shifting to renewables. This is particularly 
relevant as countries look to further diversify their portfolios – an action in line with many countries’ 
resolutions from the 2015 COP21 Paris Agreement and other efforts to curb global climate change.

Currently, the electricity diversity indicator only drives a country’s Energy Security Trilemma score. 
In the future, the amount of electricity generated from renewables in relation to total electricity 
generation will also be reflected in the Environmental Sustainability score.

ENERGY CONSUMPTION AND ENERGY INTENSITY

One of the key indicators of energy security is the relationship between energy consumption and 
economic growth. A country’s ability to cope with energy demand changes over time is represented 
by Total Primary Energy Consumption (TPEC) as a function of GDP. Reducing energy intensity, by 
generating more units GDP per unit of energy consumed, indicates a transition towards a more efficient 
and sustainable energy system. The goal is to decouple economic growth from energy demand, so that 
development and prosperity are not restricted by the energy agenda, but enabled by it.

6. http://www.iea.org/geco/renewables/

7. http://fortune.com/2018/02/18/renewable-energy-us-power-mix/
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Figure 13: Top five energy intensity performers

Energy consumption in relation to GDP growth is one of the six sub-indicators of security in the 
Trilemma Index. The performance of these leading countries in consumption intensity in the Security 
dimension is varied: Armenia, Ireland, and Lithuania have ascended in the last three Trilemma 
rankings 58, 66, and 46 respectively in Security this year. Tajikistan and Zimbabwe have gone down 
the rankings. This is explained by trends in the five sub-indicators of the Security dimension and the 
relative sum performance of other countries. In terms of absolute score, all of these countries have 
improved their energy security score by between two and five points.

By indexing the change in both TPEC and GDP from 2008, the effect of decoupling and reducing 
energy intensity can be clearly seen. The sustained rate of indexed GDP growth represents a stable 
and growing economy. A downward trend in TPEC in this context represents managed energy 
demand and improved energy efficiency. These shapes of sustainable transition are evident in the 
indexed graphs for Lithuania and Armenia in Figure 14.
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Figure 14: Decoupling energy consumption and a growing economy

Lithuania has seen a reduction in TPEC in the context of modest economic growth due to a policy of 
diversifying and securing a stable natural gas supply, partly replacing other fossil fuels. Efficiencies 
are also achieved through the synchronisation of Estonia’s and Lithuania’s electricity system, which 
addresses losses and inefficiencies in transmission. Lithuania also supports and encourages domestic 
power generation through the use of renewable solar and biomass sources, aiming for 20% of energy 
consumers to become energy producers by 2030.

In a similar range of policies, Armenia is improving energy and electricity supply links with 
neighbouring countries, including Iran and Georgia. By transitioning large parts of the energy system 
to solar power generation, with four PV power plants already installed, and a 50 MW facility planned, 
Armenia is reducing TPEC from fossil fuel sources.

The examples of successful decoupling of energy consumption from economic growth suggest 
possible best practice pathways for other countries may include linking up energy supply systems, 
harmonising grids for efficiencies at scale, and progressing with decarbonisation of energy 
generation.

ELECTRICITY ACCESS

Electricity access is a key element of the Energy Equity Trilemma dimension, and an important 
part of UN Sustainable Development Goal 7. Increasing electricity access has direct benefits of 
prosperity and development, encouraging the growth in all sectors of the economy and society. 
Improved access also promotes investment from within and outside of the country. An indirect 
advantage of increasing electricity access is the longer term improvement in affordability, as 
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interconnected grids and established infrastructure make electricity delivery more cost effective for 
the supplier and thus cheaper for end-users. 

With direct links to sustainable development, electricity access has improved healthcare provision, 
reduced death rates and driven up life expectancy. Improved living conditions result as electricity 
and gas replaces biomass for heating homes ad cooking, reducing the deaths and illness attributed to 
burning solid fuels as well as fatalities from household fires.

Increased electricity access also provides the opportunity to electrify the public transport network, 
which would also reduce carbon emissions and pollution in major cities.

Five countries have significantly improved their electricity access performance over the last 
four years, significantly improving their Energy Equity scores: Bangladesh, Cambodia, Kenya, 
Nepal, Kingdom of eSwatini (Swaziland). This is reflected by their Trilemma performance, with all 
five countries climbing between five and 13 ranks in the period. Each country has used different 
approaches to achieve this increase in electricity access, encompassing micro-hydro, targeted rural 
access, and microgrid solutions.

Figure 15: Access to electricity 2010 - 2016

For developing countries as a whole, we observe a set of similar electrification trends. For example, 
the widespread growth of mini-grids is well documented in countries like India and China. With 
appropriate planning (including consistent technical standards and protocols, and regulatory 
alignment for grid interconnection), mini-grids can be integrated into larger networks, achieving 
leaps in electricity access.
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On a systems level, developing countries striving to grow electricity access succeed when they 
prioritise early adoption of new energy technologies, diversify the power generation mix, strengthen 
grid flexibility and upgrade monitoring and control capabilities, adopt system-wide approaches to 
electricity markets, including energy-efficiency practices and demand-side management.

Figure 16: Change in electricity access 2010 - 2016
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Within their region Bangladesh and Nepal had the lowest rates of access to electricity, while 
countries like Bhutan attained 100% electrification in 2016 and Afghanistan exceeded 84% in the 
same year, despite its unstable political environment. However, reports indicate that Nepal is on 
track to achieving 100% electrification by 20308, and the rapid improvement in Trilemma score for 
electricity access is testament to this trend.

Bangladesh

With a population of 164 million, electricity access is a key issue in Bangladesh and government 
efforts to address this are well reflected in the longitudinal Trilemma trends. Bangladesh has 
increased its electricity access score by just over 10 points from 73 in 2014 to 84 in 2018. This is due 
to its increase in electricity access from 55% to 76% in the same time period9. This has resulted in 
Bangladesh increasing its overall ranking from 112 to 107.

Bangladesh’s increased electricity access is largely due to the use of micro and mini solar systems. 
The delivery vehicle is the Second Rural Electrification and Renewable Energy Development 
Project10 (World Bank and Bangladesh Government). The project started in 2012 and when 
completed will cost US$ 386 million. The project has built 10 solar mini-grids (20 more are still to 

8. https://unctad.org/en/PublicationsLibrary/ldcr2017_en.pdf

9. https://data.worldbank.org/indicator/eg.elc.accs.zs

10. http://projects.worldbank.org/P131263/rural-electrification-renewable-energy-development-ii-rered-ii-pro-

ject?lang=en
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be built) in remote areas, including islands, to provide grid-quality electricity. These solar mini-grids 
will provide 28,000 connections to households and businesses, including small and medium-sized 
enterprises. The projects also aim to reduce air pollution which causes 107,000 deaths per year, 
mostly women and children. Traditional cookstoves used in rural areas are a major contributor to this.

Bangladesh has also received support from the Asian Development Bank in the form of loans for 
projects totaling US$ 800 million to establish grid connections with India and improve power 
systems efficiency11.

The political context for a rapidly electrifying Bangladesh is a Pro-Poor Public Private Partnership 
arrangement, allowing the private sector suppliers of solar technologies to take up a significant role 
in the development of sustainable systems in areas that were not expected to have grid extensions 
soon.

Bangladesh’s successful off-grid programme is also largely based on the availability of financing for 
the infrastructure as well as micro-finance loans for customer connections. The World Bank together 
with other development partners have played a significant role. Between the years 2000 and 2016, 
32% of the World Bank’s solar home system (SHS) funding has been dispersed to Bangladesh. One of 
the biggest achievements from the SHS programme is the provision of lighting for students, which 
has supported the country’s effort towards higher literacy rates

Nepal

Out of the five countries, Nepal is the closest to reaching 100% electricity access with nearly 91% 
access in this year’s Trilemma Index. Nepal has seen a 24% increase (from 67%), which has improved 
its overall ranking by 5 places.

As Nepal pushes for 100% electricity access, several schemes have been implemented. As part 
of the country is located within the Himalaya Mountains, Nepal has utilised its hydro renewable 
energy resource since the early 1960s, with the projects slowly increasing in number and capacity to 
become a major source of off-grid electricity in rural Nepal. In the early 2000s, with the long-term 
financial support of large institutional donors, the government initiated the Micro-Hydro Village 
Electrification (MHVE) programme12. By 2014, more than 1,000 micro-hydro programmes with 
the total generation capacity of 22 MW had been developed, providing off-grid electricity access 
to 20% of the population13. The income of communities with micro-hydro units increased by 11%, 
and the women and children from these communities suffered less from respiratory problems and 
disease, once again demonstrating the economic and social enabling capacity of cleaner and more 
sustainable energy systems. These micro-hydro units displace nearly 10 million kilograms of carbon 
dioxide each year.

11. https://www.adb.org/sites/default/files/publication/30185/bangladesh-increasing-access-energy.pdf

12. http://energy-access.gnesd.org/projects/15-micro-hydro-village-electrification-in-nepal.html

13. http://www.worldbank.org/en/news/feature/2015/09/26/ensuring-sustainable-rural-electrification-in-nepal
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One of the models used in South Asia includes a Pro-Poor Public Private Partnership arrangement, 
where the risks regarding the social responsibility and public interests of the people are managed by 
the government, civil societies or NGOs and the capital, technology and managerial capacity from 
the private sector. The Micro-Hydro Village Electrification (MHVE) is part of a larger national Power 
Development Project in Nepal to improve access to (rural) electricity services (a non-grid connected 
element) and to promote private participation in the overall power sector, improve efficiency, and to 
mobilise financing.

In 2017 Nepal was ranked as one of the top four recipient countries of private participation in 
electricity after Laos, Bangladesh and Uganda with some significant investments from neighbouring 
China14.

Kenya

Kenya has seen the largest increase in electricity access (37%) in the last four Trilemma rankings. It 
went from 19% to 56% which helped it to increase both its electricity access score (15 to 70) and 
ranking (124 to 108). This has enabled Kenya to improve its overall ranking by 13 places from 107 to 94.

Kenya is implementing a US$ 1.39 billion Electricity Expansion Project15 which includes a series 
of sub-projects aimed at increasing the capacity, efficiency, and quality of electricity supply and 
expanding electricity access in urban, peri-urban and rural areas.

700,000 home solar systems were installed16 on the pay-as-you-go purchase model, which is a 
flexible payment plan that makes electricity accessible to more people. Pay-as-you-go models have 
become increasingly attractive in many markets, expanding rapidly across Africa. One of the biggest 
advantages of this system is that people can pay in instalments, providing more flexibility where 
economic circumstances may vary.

Kenya is also harnessing geothermal power, which in 2015 meet 26% (593 MW) of the country’s 
electric generation needs. Geothermal power diversifies Kenya’s energy mix, which has resulted 
in an increase in electricity access, especially in remote rural areas. The use of geothermal has also 
increased the countries energy security as it reduces their energy import dependency.

One of the critical success factors for enhancing access to energy services is affordability; to 
address consumer financial barriers, the Kenyan government is implementing a programme called 
the Last Mile Connectivity Programme which reduces the upfront connection fee through subsidies 
from US$ 150 to US$ 50 for domestic customers living in rural and peri-urban centers. The retail 
price per unit has also been revised down by between 36-82% on a graduated scale with target 
beneficiaries being consumers who do not exceed a monthly consumption of 10 kWh.

14. http://unctad.org/en/PublicationChapters/ldcr2017_ch5_en.pdf

15. http://projects.worldbank.org/P103037/electricity-expansion?lang=en

16. https://www.lightingafrica.org/country/kenya/
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The government has also implemented its Rural Electrification Programme where schools and 
community health facilities in rural arears were equipped with solar home systems. To further 
enhance accessibility, the government of Kenya has signed a US$ 150 million debt facility with 
the World Bank for implementation of their Kenya Off-Grid Solar Access project17 (KOSAP) which 
will provide decentralised electricity systems to the remaining off-grid sparsely populated remote 
households.

All five countries have made advances to improve their electricity access, but it is important to 
note that quality and sustained electricity access is the main goal. Having basic access to electricity 
is a good start but as a country develops, basic access will become counterproductive and hinder 
economic growth and development. A good example of where quality electricity access has been 
introduced on a large scale is Kenya. With the Electricity Expansion Project, Kenya has been able to 
construct stable and reliable energy infrastructure, enabling high increases in quality and sustained 
electricity access.

17. http://projects.worldbank.org/P160009?lang=en
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BALANCED TRANSITION PATHWAYS
Analysis of energy system performance using the Trilemma dimensions implies that the best systems 
are balanced between policy priorities and market drivers. Maintaining balance is complex, raising 
the question: what does a balanced Trilemma look like for any country?

To support such analysis, the Index report provides data to generate country peer group 
comparisons based on region and economic context. For the deeper Index analysis, countries were 
organised into four economic groups:

Group I: GDP per capita greater than US$ 33,500

Group II: GDP per capita between US$ 14,300 and US$ 33,500

Group III: GDP per capita between US$ 6,000 and US$ 14,300

Group IV: GDP per capita lower than US$ 6,000.

There are clear trends in the distribution of Trilemma ranks by GDP group, as demonstrated in 
Figure 17. There is a correlation in favor of high GDP per capita: the top 10 are likely to be a group 
of developed countries. Strong economies with the ability to invest, as well as the wealth of the 
population, are strongly correlated with managing balanced systems. Higher levels of income 
and development represent better conditions for investment in energy infrastructure, either by 
incorporating innovations, diversifying energy supply or reducing pollutant emissions.

Figure 17: Index ranking by GDP group
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Slovenia has made significant improvement in its Energy Trilemma positioning compared to previous 
years, moving to 6th place in 2018 from 12th in 2016. As one of the relatively new Member States 
of the European Union (joined in 2004), Slovenia has achieved significant success in terms of 
its economic and social development in the last twenty years. Along with other Western Balkan 
countries and parts of the former Yugoslavia, Slovenia has experienced the triple transition: 
from drastic political changes to stability, from central planning to free-market / market-based 
economies, and from a more inward-facing socialism to one of more externally-facing interactions 
with Europe. This success, which is combined with valuable changes in the energy sector, and 
economic transition have facilitated Slovenia’s accession to the EU and membership of the OECD in 
2010. Its overall development has taken place at an accelerated pace (comparing to other countries 
of the region) as its total GDP had increased by 14% between 2008 and 2017, while GDP per capita 
reached about 70% of the EU-28 value. The EU accession signalled the full adoption of its policies 
and targets, where the country has made considerable steps in the fields of energy and climate 
change - for example the share of renewables in TFEC (total final energy consumption) was 21% in 
2016.

According to the Energy Trilemma ranking, security of energy supply is Slovenia’s strongest dimension. A 
diversified power mix, competitive and fully developed wholesale and retail electricity and gas markets, an 
energy import dependency lower than the EU average and ongoing development of energy infrastructure 
are the main factors for Slovenia’s positioning. Wider international cooperation further helps Slovenia 
navigate the energy transition. For example, Slovenia recently introduced market coupling for a day 
ahead with Austria and implemented cross-border intraday implicit allocation with Italy in the electricity 
sector. Considerable investments have been realised and over € 300 million in investments are planned to 
support energy efficiency in public and residential buildings, renewables and smart distribution systems, 
on the path towards a low carbon economy. With regard to rising concerns of energy poverty, Slovenia 
performs well, with 5% of the population faced with the inability to keep homes adequately warm, 
compared to an EU average of 11% (2016 data) . Additionally, the existing legal and regulatory framework 
addresses challenges related to the protection rights of electricity and gas consumers through the Energy 
Act.

The example of Slovenia demonstrates how strong policies, advanced interconnections, and a focus 
on diversity can result in higher Trilemma performance than group GDP. The consolidate effort to 
improve energy policy and system performance has wider positive implications for prosperity and 
sustainable development.
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THE INFLUENCE OF GDP ON TRILEMMA PERFORMANCE
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GDP PER CAPITA GREATER THAN US$33,500
• Includes all top 10 Index performers, except Slovenia
• Index ranks in this group range from 1 to 70 with median rank of 17
• Lower index ranked countries in this group include “fossil fuelled” 

countries such as UAE (36), Qatar (39), and Oman (67)

GDP PER CAPITA US$14,300–33,500
• Index ranks in this group range from 6 to 96 with median rank of 49 
• Geographically diverse group and diverse energy resource profiles
• Includes a number of emerging economies, including 3 Sub-Saharan 

African, including Botswana (95) and Gabon (96) and 4 Asian countries 
including Malaysia (37), Kazakhstan (72) and Thailand (75)

GDP PER CAPITA US$6,000–14,300
• Index ranks in this group range from 43 to 111 with median rank of 80
• Includes countries from all regions except North America
• Includes rapidly growing economies such as China (78), Vietnam (83) and India 

(88) that are taking actions to increase diversity of energy generation while 
trying to meet rising energy demand

GDP PER CAPITA LESS THAN US$6,000
• Index ranks in this group range from 91 to 125 with median rank of 112.5
• Members are predominantly countries from Sub-Saharan Africa region
• Includes countries with some of the lowest energy access rates in the world

Note: Trilemma triangles represent average scores for countries within each GDP group
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COMMENTARY ON INDICATOR SENSITIVITY

A sensitivity analysis was performed to understand how changes in countries’ performance on specific 
indicators can impact the overall Trilemma balance. The analysis focused on the sensitivity of the Energy 
Equity scores and ranking to four indicators: access to electricity, access to clean cooking, electricity 
prices, and gasoline and diesel prices. These four indicators were chosen due to their characteristics.

Access to electricity and access to clean cooking rankings are characterised by skewed distributions, 
as many countries already have 100% access to electricity and to clean cooking. A similar distribution 
is found for electricity prices. Minor changes in these three indicators might thus result in large 
changes in the country ranking. Electricity price values are uncertain as a consequence of the limited 
coverage (41%) of the electricity prices household sub-indicator.

The sensitivity analysis was performed by generating twenty alternative scenarios for each indicator. 
Each scenario is created by applying random changes to the data underlying one indicator, while 
keeping all the other quantities unchanged. This approach allows to ascertain the effects of small 
changes in underlying data on the indicator, as well as on the overall scores and ranking.

Changes in individual indicators were found to not have a large effect on the overall Trilemma Index 
ranking, which is based on a weighted average of 35 indicators across four dimensions. Likewise, the 
country ranking for individual dimensions was not found to change substantially across the scenarios. 
However, the sensitivity analysis showed that when most values of one indicator fall on the high end 
of the range, small changes can have a large effect on the indicator ranking. As an example, the 2016 
access to electricity rate in Mauritius is 98.8% (87th position in that indicator ranking), while many 
countries have a rate equal to 100% and occupy the first position. The electricity access ranking of 
Mauritius varies by 88 positions when randomly changing the 2016 access to electricity rate within 
5%, with the country reaching the top performers in some of the scenarios. Although this drastic 
change is not reflected by variations in the Energy Equity ranking, by bridging a small gap with the 
top performers Mauritius could thus substantially advance in the ranking. Other countries with an 
access to electricity rate close to 100%, such as Algeria, Colombia, and Pakistan, have the same 
opportunity.

Although in most cases a country’s performance is not significantly affected by changes in individual 
indicators, the electricity price indicator was found to have the greatest impact on the Energy 
Equity ranking. This is related to the uncertainty introduced by the large amount of missing data on 
electricity prices, causing higher variability of electricity price indicator across scenarios and a more 
pronounced effect on the Energy Equity scores. However, results indicate that missing data do not 
have a significant impact on the Trilemma scores and the overall country ranking.

Additionally, exchange rate fluctuations may affect the relative position countries in the Equity and 
Security rankings regardless of any actual changes to their systems: with price data reported in US$, 
the results also reflect the fluctuating performance of economies and wider commodity prices.

These results show that a thorough understanding of the meaning of each indicator and of the 
limitations on data availability is required to interpret countries’ performance across the dimensions.
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THE ENERGY TRANSITION TODAY: ISSUES AND UNCERTAINTIES

The World Energy Issues Monitor is one of five Energy Transition tools provided by the Council. It 
is a unique instrument which identifies the energy context of specific countries through an analysis 
of 42 issues affecting the energy system. It provides essential insights that for 10 years have 
been assisting energy leaders in understanding the complex and uncertain environment in which 
they must operate and has helped to challenge assumptions on the key drivers within the energy 
landscape.

An overlay of the Trilemma performance of countries and the findings of the Energy Issues Monitor 
at the regional and country level can help highlight how the key priorities and uncertainties of 
energy leaders are conditioned by the status of their energy system.

Countries with a high performance in the Equity dimension are usually more focused on energy 
subsidies and electricity prices and less concerned about energy access, which has already been 
solved by the top performers. In contrast, energy access issues are perceived with much higher 
importance and need for action in countries with a lower Equity score. This contrast is illustrated by 
comparing Issues Monitor maps for  Germany and India, (see figure 18, page 37).

Likewise, a high performance in the Security dimension leads to a similar level of uncertainty and 
impact attributed to cyber threats, economic growth, digitalisation, market design, weather risks, 
and talent, indicating growing attention towards these issues. Low energy security has led instead 
to a dedicated focus on the urgent issue of economic growth to enable improved security, and to a 
reduced priority towards other issues in this dimension. This can be observed when considering the 
issues maps for France and Turkey (see figure 19, page 38). 

Finally, a high Sustainability performance aligns with low uncertainty regarding most sustainability 
issues and a consistent perception that there is a need for action to address the challenges and 
opportunities around renewable energies, energy efficiency and climate framework. A lower 
performance in this dimension adds a degree of uncertainty to these issues although they continue 
to be perceived with high importance. Italy’s and China’s issues maps provide an illustration of this 
(see figure 20, page 39).

Noting the focus of attention of energy leaders towards energy equity, security and sustainability is 
a powerful way to understand the characteristics of different stages of the energy transition. Most 
importantly, it provides energy leaders and practitioners with the information and tools to prepare 
for emerging issues to be addressed and changes of priorities that accompany countries’ evolution in 
the context of energy transition.
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Figure 18: Energy Equity issues comparison: Germany and India
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Figure 19: Energy Security Issues Comparison: France and Turkey
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Figure 20: Energy Sustainability Issues Comparison: Italy and China
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TRILEMMA ANALYSIS EVOLUTION

The World Energy Council has gradually refined the Energy Trilemma Index since its introduction 
in 2009. The Index, calculated at a global level with globally comparable data, has created an 
appetite for exploring how the Trilemma may be used more locally with national or sub-national 
data. Currently, the Energy Trilemma is a comparative ranking that provides a robust framework to 
discuss policy tensions and identify critical issues. As the previous section has shown however, there 
are areas where the methodology can be improved and adapted to relate more closely to national 
circumstances.

Work is now underway to review the existing methodology and evolve it for future iterations, 
incorporating greater transparency and usability to help national and regional stakeholders apply 
the analysis and thereby improve energy policy. The evolved Trilemma will be based on longitudinal 
analysis, to reflect performance and transition towards UN SDGs. The evolved methodology will 
provide a scalable Trilemma tool, which can be applied at national and sub-national level. It will also 
strive to enable policy innovation through modelling future impacts of decisions and coherent policy 
approaches.

There are five main areas of methodological evolution, involving input from the Council Trilemma 
Working Group and external experts.

 Δ Data sources: A shift to prioritise primary data sources rather than derived analysis 
results for input. The tool will be adapted to national level analysis which can be based 
upon more recent and relevant local data, with the aim to reduce data time lags and 
generate more timely insights.

 Δ Indicators: A revision of the indicators, with a focus on relevance, fit with the 
overarching dimension, and how they have been calculated. Some indicators will move to 
more relevant dimensions, for example decarbonised energy generation and air pollution 
will be accounted for under Environmental Sustainability.

 Δ Weightings: Further simplification with the aim of fair and transparent distribution of 
scores across the ranks. The key change will be the equal weighting of Country Context 
sub-indicators to improve transparency.

 Δ Indexation: A focus on a longer time series of data sources, analysing the longitudinal 
performance of countries, where data is available. The goal is to identify the best relative 
improvement and highlight cases where countries have made the greatest transitions. 
This will also address concerns about potential bias of the Trilemma towards more 
developed countries with higher GDPs by recognising progress over endowment.

 Δ Scalable conceptual framework: Enable scalable Trilemma calculations at a) global; b) 
regional; c) national; and, d) sub-national levels. These will also use true indexation to 
generate more useful insight for users, in addition to the comparative ranking.
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Implications for the global Trilemma outlook

The evolved methodology will present a transparent and useable Trilemma output, which will see 
some adjustment in comparative global rankings.

Alignment with UN Sustainable Development Goals will better highlight improvements in 
decarbonising energy systems, meaning that performance in the Environmental Suitability dimension 
will better reflect policy efforts for sustainability.

The equity dimension will be less skewed towards the top scores, with a more transparent spread 
reflecting longitudinal improvements in energy access and affordability.

More generally, the longitudinal analysis – as piloted in this year’s Watchlist – will start to identify 
which countries have made the greatest improvements to their energy systems over time. 
Identifying improvements relative to context will help establish best practice frameworks and 
policies enabling robust and balanced energy systems.

The evolved methodology will be launched with the 2019 Trilemma Index Report.
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REGIONAL ENERGY PROFILES
The transition of energy systems is a long and complex process, tracing multiple trajectories. Scaling 
the World Energy Trilemma analysis to the regional level can provide useful insights on the pathways 
to robust and balanced energy systems. Some regions, like Europe and Sub-Saharan Africa, exhibit 
relatively homogenous trends in expanding the Trilemma dimensions, with common regional policies 
in parts of Europe, and shared priorities and funding mechanisms in Sub-Saharan Africa. Other 
regions, like Asia, represent a diversity of pathways for change.

The ultimate Trilemma goal is to enable balanced transition, where each dimension is addressed 
without detriment to the others. Analysis of regional average performance can provide a big picture 
of the relative priority balance between multiple countries. Identifying leaders and accelerators in 
each region, and specific policy priorities which enable their advancement, showcases possible best 
practice approaches for regional neighbours.

The regional Trilemma profiles are compiled by World Enercy Coun Regional Managers, with the help 
of Region Committee Chairs and other experts from the region.

ASIA

Asia is the largest and one of the most diverse regions in terms of energy resources and physical, 
social, cultural and economic backgrounds. This diversity is reflected in the individual country 
rankings for the 2018 Trilemma, from New Zealand at 8 to Nepal at 118 and other Asian countries 
falling in between.

Figure 21: Asia region Trilemma balance

The Trilemma outcome for the region shows few changes from 2017. Asia remains relatively 
weak overall in the three Trilemma dimensions, with nearly 60% of countries assessed falling into 
the bottom half of the global rankings. While Asia has slightly improved its Energy Equity and 
Environmental Sustainability scores this year, its Energy Security ranking has gone down slightly, 
due not only to high energy import dependence and uncertainty about the effect of US policy, 
particularly trade policy, but also to the region’s vulnerability to extreme weather events and the 
impact of these on its ability to meet increasing energy demand.
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Asia remains the world’s largest emitter of greenhouse gas, which presents a significant challenge 
given the need to make progress toward meeting global climate targets. Governments in the region 
are under pressure to develop policies which help reduce carbon emissions while at the same time, 
meet rising demand and provide affordable energy.

Asia is still expected to surpass North America and Europe combined in terms of GDP, population, 
military spending, health, education, governance and technological investment between 2040 
and 2050. This surge in economic growth, coupled with increasing demand, uneven distribution of 
energy resources, import dependence and the movement of people to urban areas sets a daunting 
challenge for Asia in terms of energy. Increasing use of distributed generation, regional integration 
through grid and natural gas pipeline networks, the development of hydrogen, further development 
of renewables and further exploration of new technologies such as blockchain are just a few of the 
solutions which Asian countries are exploring and deploying.

While there is an ambition to establish grid and pipeline networks among ASEAN countries, no 
networks have been established yet. However, several sub-regional/bilateral grid and pipeline 
connections already exist; examples of these include grid connections between Indonesia-Singapore, 
Thailand-Laos and Vietnam-Cambodia, and bilateral pipeline connections between Indonesia-
Singapore, Malaysia-Thailand and Thailand-Myanmar. Grid and pipeline networks in North East Asia 
between China, Korea, Japan, Mongolia and Russia are under discussion as is regional integration in 
ASEAN countries and Northeast Asia. Blockchain technology in supply chain management is already 
being tested in China.

Energy Equity

The region’s diversity is reflected in its countries’ Energy Equity performance, with access to electricity 
being at or close to 100% in Asia’s highly developed and many rapidly developing countries but much 
lower in the least developed countries18. While nearly 870 million people in developing Asia have gained 
access since 2000 - with India accounting for nearly 500 million of these19 -- there are still 65 million 
people in Southeast Asia without electricity and 250 million who rely on solid biomass as a cooking 
fuel. However, universal access in Southeast Asia is expected by the early 2030s, using a wide range of 
fuels and technologies as well as both centralised and decentralised solutions20.

Energy Security

Energy security is a top priority for countries with a high dependence on imports. Highly 
developed countries like Japan and Korea are turning to distributed generation and distributed 
energy resources to improve energy security. For countries like Japan, which have no natural 
resources, renewable energy and nuclear are important options. After the Fukushima accident, the 
implementation of distributed generation in Japan has helped contribute to a more reliable, disaster-
resilient energy system.

18. World Bank, Sustainable Energy for All ( SE4ALL ) database from the SE4ALL Global Tracking Framework, 2017

19. Energy Access Outlook 2017, IEA 2017, https://www.iea.org/access2017/

20. Southeast Asia Energy Outlook 2017, IEA 2017, https://www.iea.org/southeastasia/
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In Southeast Asia, rapidly increasing demand will push the sub-region’s annual net import bill to over 
US$ 300 billion in 2040, equivalent to around 4% of the region’s total gross domestic product21. 
While Southeast Asia overall becomes a net importer of coal, Indonesia remains an important 
producer as well as an exporter to its Southeast Asian neighbours and India22. For island nations, 
like the Philippines, LNG is expected to displace diesel-based generation to help improve energy 
security.

LNG demand throughout Asia continues to rise, with Asia being the largest worldwide consumer. 
Japan, Korea, China, India and Taiwan accounted for over 65% of global LNG shipments in 2017. This 
trend does not look likely to change in the near future.

Regulatory reform of both electricity and gas markets will help decrease costs to the maximum 
extent possible and promote the development and implementation of diverse types of energy 
services through competition.

Environmental Sustainability

Asian countries are seeking ways to meet steeply increasing demand while at the same time, 
exploring all possible options to reduce GHG emissions, meet their obligations under the Paris 
Accord and plot a path toward a sustainable energy future. Energy storage has taken centre stage 
in some countries and could be one possible solution to facilitate greater penetration of renewable 
energy and accelerate a transition to environmental sustainability.

Renewables offer an attractive option for many countries trying to balance steeply increasing 
demand from both household and industrial consumers with the need to lower their carbon 
footprint. For Asia as a whole, including Central Asia, renewable energy capacity has nearly doubled 
over the past five years, reaching 918 GW in 2017. China and India, two of the world’s most rapidly 
developing economies, are moving more quickly than many highly developed countries to reduce 
their use of fossil fuels and increase the share of renewables.

China alone accounted for nearly half the growth in worldwide renewable power generating capacity. 
The country now has nearly 36 times more solar capacity than it did five years ago23. India contributed 
10% to the global growth in renewable energy capacity in 2017, and the country’s solar energy capacity 
has almost doubled since 2016, reaching 19 GW24. And of course, Australia and New Zealand are well 
known for their governments’ policies on renewables, with New Zealand aiming to achieve 100% 
renewable electricity by 2035 and Australia on target to exceed 41,000 GWh by 2040.

The decreasing cost of electric car batteries has made e-cars a viable option to help reduce carbon 
emissions, especially in the largest and most densely populated cities, such as Beijing and Mumbai. 

21. Southeast Asia Energy Outlook 2017, IEA 2017, https://www.iea.org/southeastasia/

22. Southeast Asia Energy Outlook 2017, IEA 2017, https://www.iea.org/southeastasia/

23. Asia leads the charge in growth of renewable energy, Nikkei Asian Review 2018, https://asia.nikkei.com/Economy/

Asia-leads-the-charge-in-growth-of-renewable-energy

24. Asia leads the charge in growth of renewable energy, Nikkei Asian Review 2018, https://asia.nikkei.com/Economy/

Asia-leads-the-charge-in-growth-of-renewable-energy
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The share of electric vehicles in new car sales in India is expected to reach between 5-10% by 2030, 
and China is already buying more electric cars than any other nation.

After the Fukushima accident, the Japanese government set its 2030 power generation mix goal of 
22-24% renewables, 20-22% nuclear, 27% LNG, 26% coal and 3% oil, which has resulted in Japanese 
companies promising to source all of their electricity from renewable energy by 2030 to meet this 
ambitious target. Japan and other Asian countries are also looking at the role of energy conservation, 
decarbonisation of energy sources, promotion of R&D aimed at reducing the cost of renewable energy, 
development of hydrogen and electric storage as possible ways to reduce their carbon footprint.

EUROPE

The Council’s European region is comprised of 32 Member Committee countries, including also the 
strongest performing countries of the Trilemma Index 2018: the top 10 is made up only of European 
countries, with the exception of New Zealand, all of them being members of the European Economic 
Area. However, there are significant differences in the performances of the countries of the region 
in different Trilemma dimensions. In general, the European region can be characterised as oriented 
towards sustainability and affordability of the energy sector while long term energy security and 
harmonisation of market designs in national legislations remain challenges.

Development of new regulations for the European Union energy markets has been a difficult and 
controversial process that continues to challenge policymakers. In practice European regulations in 
national energy markets continue to differ significantly, and this hinders the potential of a common 
European energy market and delivers controversial signals in system operations and for investments. 
Introduction of different kinds of national power capacity markets has supported investments in 
some strategic power plants but has created additional difficulties for integration of electricity 
markets. Management of the transition in national, sub-regional and regional levels needs to be 
better aligned by politicians and policymakers.

Figure 22: Europe region Trilemma balance
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Affordability and competitiveness of the energy prices remains the strength of the region despite 
a slight decrease in final score. Energy prices have stayed low and have supported the economic 
recovery of Europe. Decreasing prices of PV and battery technologies have created investment 
booms in a number of European countries into developing more decentralised solutions. 
Furthermore, digitalisation projects involving demand response and sectoral coupling have delivered 
new efficiencies in European countries where they are implemented well. However, often such 
opportunities are hindered by missing or incomplete regulations.

European countries have also balanced quite well their energy taxation systems compared to their 
economic strength. Despite the higher energy taxation than in other regions of the world, it has not 
hampered the affordability and competitiveness of energy in Europe. Furthermore, in some countries it is 
well coupled with energy efficiency investments that have delivered clear reductions in energy costs.

The Europe region includes the strongest performers in Environmental Sustainable, however there 
also a number of countries that score much lower in this dimension. The 20-20-20 targets are strong 
political drivers for the countries of the European Union: it is likely that the Union will meet its 
greenhouse gas reduction and energy efficiency targets. However, the target on renewable energy 
appears to be more challenging for a number of large countries and might require a use of statistical 
transfers. Also, economic recovery and weather conditions might in the short term influence 
progress in the trend of decreasing emissions.

Despite the fact that carbon price of the Emission Trading Scheme has started to deliver higher 
levels, investments in cleaner technologies still require additional support schemes. These schemes 
have been revised across Europe in order to reflect the significant decreases in the costs of cleaner 
technologies. For the longer term, the European Union sustainability targets for 2030 and 2050 
also provide a strong political framework for continued progress. The wider introduction of biofuels 
and development of gas infrastructure in the transport sector have reduced the greenhouse gas 
emissions, while the share of electric vehicles has been steadily increasing in the region, supported 
by the development of charging stations.

Energy security of the European region scores lower compared to other dimensions and is 
performing low in the majority of these countries. The process of integration of national electricity 
and gas markets into regional energy markets is ongoing. It has already delivered new flexibilities and 
diversity into operations that also provide additional energy security, with more improvements to 
come. The majority of European countries keep their oil reserves well above EU required levels.

However, the adequacy of power supply seems to raise more and more concerns in the majority 
of European countries where old capacities are shut down and new capacities are mainly reliant 
on more variable renewable sources. Foreseen closures of nuclear and fossil capacities in many 
European countries are just adding to these concerns. This is likely to drive up power prices and 
might in the long term also affect the affordability and competitiveness of power prices in many 
European countries. In addition, political tensions in the region have raised further concerns, 
especially regarding the cyber security of energy systems which has seen them elevated on the 
agenda of the European Union.

Some of those risks can be reduced by stronger integration of national energy markets into regional 
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ones and by the introduction of new technologies that would create additional flexibility in terms 
of demand response and system operation in a number of European countries. For example, Power-
to-X and storage technologies appear to provide additional flexibilities to current system operations. 
Energy efficiency action, especially on buildings, can have a strong impact on power and heat energy 
demand trends. However, those developments largely depend on political, economic and legal 
frameworks. The key for improvement of the European energy sector lies in the successful policy 
management of the energy transition that will require stronger cooperation in regional and sub-
regional policymaking.

LATIN AMERICA AND CARIBBEAN

Results from this year’s Trilemma Index indicate a mixed Trilemma profile overall for the Latin 
America and Caribbean (LAC) region, with a little improvement on the Environmental Sustainability 
dimension. The region continues to respond to key challenges, such as dealing with extreme weather 
phenomena, poor diversification of energy sources, inequality of wealth distribution, inadequate and 
inefficient methods of tax collection, weak utilisation of interconnections and grid infrastructure, 
and corruption and instability due to political changes.

However, there are positive signs to be highlighted. Latin America and the Caribbean have invested 
US$ 14 billion in renewable energy in the year 2013, with the main investors Brazil, Mexico, Chile 
and Uruguay. In 2017 Argentina joined this effort and promoted the implementation of solar power, 
with 59 projects in 17 provinces as part of the RenovAr25 program. Also in Argentina, the Generation 
of Distributed Energy Law was approved, which introduces “autoconsumption” and the “energy-
generating user”. Countries like Bolivia and Peru are also promoting the use of solar power; for 
instance, Peru plans to supply energy to 2.2 million people in rural areas through an extension of 
grids and up to half a million solar panels. Many countries in LAC are also setting ambitious goals to 
reduce emissions and increase the target for the number of EV vehicles.

Large scale investments in infrastructure are key to the diversification of the energy mix in 
Latin America. In terms of policy innovation, Central America and its SIEPAC (Central American 
Integrated System Project) regional grid and accompanying Mercado Eléctrico Regional (Regional 
Electricity Market), are enabling clean energy to flow freely across national borders to the region’s 
seven nations.

Figure 23: Latin America and Caribbean region Trilemma balance
LAC COUNTRIES
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25. http://global-climatescope.org/en/insights/risk-management/
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Given the centralised energy systems present in most LAC countries, the use of distributed energy 
resources is generally still viewed as secondary due to the high cost of infrastructure investment 
required, and although showing a significant increase recently, alternative energy sources such as 
wind, solar and geothermal still only account for around 2% of Latin America’s electricity generation. 
Nevertheless, notable progress has been made to promote wider adoption of distributed generation 
in the region, and examples of such projects are present in many countries. Countries like Costa Rica 
have embraced the Paris Agreement, announcing that the country should lead by becoming a global 
laboratory of decarbonisation. The government26 will promote the use of hydrogen as fuel and wants 
Costa Rica to be one of the first countries, if not the first, to completely abandon the use of fossil 
fuels.

Looking at the energy security dimension, the Chilean government’s long term energy policy, is 
based on four main pillars: security and quality of the energy supply, energy as a development driver, 
energy compatible with the environment, and efficiency and energy education. The country has 
decided not to build new coal plants and to gradually close down the existing ones. This is to make 
way for renewable energy as part of the country’s energy transition, where coal currently represents 
40% of electricity generation.

Among the region, renewables continue to be an action priority to improve the energy security 
challenge. LAC has a significant hydro potential; countries such as Ecuador have implemented strong 
policies to take advantage of these resources, and at the moment, 78% of their energy mix comes 
from hydro generation. Nevertheless, the risks associated with hydro potential are closely related to 
the variability of hydrological cycles and extreme weather events such as El Niño. That is the reason 
why this is an area which requires action to adapt, and increase the resiliency of the energy systems, 
allowing the sustainable and balanced development of LAC’s hydro potential.

As mentioned in the Council’s LAC Scenarios report27, a few countries have started structural 
economic and energy reform programmes to raise productivity and competitiveness; however, it 
is clear that the recent slowdown of economic growth has made the reform process more difficult. 
Meanwhile, the increased frequency and severity of extreme weather events are of particular 
concern for the resilience of energy systems in the LAC region. For example, whilst the extensive 
use of hydro power, particularly in Brazil and Colombia, has enabled lower CO2 emissions and 
faster electrification rates, the region’s strong reliance on hydro power is also a risk – particularly 
in a future where climate change impacts will combine with resource scarcities and intensify the 
challenges of an energy-water-food resource stress nexus.

MIDDLE EAST, GULF STATES AND NORTH AFRICA

Middle East, Gulf States and North Africa (MEGS & NA) countries are regionally clustered for the 
purposes of the Trilemma analysis because of some common policy challenges. The cluster performs 
strongly in energy access and affordability dimensions but faces significant challenges with respect 

26. https://theglobepost.com/2018/07/10/costa-rica-fossil-fuel/

27. https://www.worldenergy.org/publications/2017/2017-world-energy-scenarios
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to energy security and environmental sustainability. Countries are challenged by high energy 
intensity and GHG emissions and a high penetration of conventional energy resources. Combined 
with growing water scarcity, if the region’s increasing demands for electricity, water, and cooling, 
are not addressed, energy security and environmental sustainability dimensions could be threatened 
even further. Going forward, renewable and nuclear energy programs are expected to be deployed 
increasingly throughout the region, diversifying energy sources, reducing GHG emissions, and 
improving system resilience.

Figure 24: Middle East and North Africa countries Trilemma balance

MEGS & NA COUNTRIES
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Tunisia (66)

Oman (67)

Morocco (68)

Iraq (77)

Iran (Islamic Rep.) (81)

Jordan (86)

Lebanon (101)

Balancing energy security

MEGS & NA countries have comparatively weaker energy security performance than other regions 
despite tremendous fossil fuel resources, with the Middle East accounting for 43% of global oil and 
41% of global gas reserves. The MEGS region countries have young populations that are expected 
to help grow their economies and substantially increase energy consumption by 204028. The region 
is challenged by energy demand management and low energy diversity. The Middle East is expected 
to see energy consumption grow by 61% from 2015 to 2027 - nearly twice the global increase in 
primary energy demand. Meanwhile, fossil fuels continue to supply the majority of the region’s 
primary energy needs, with renewable energy only contributing approximately 1% of the total 
energy mix. As a result, most countries in the region score poorly in the environmental sustainability 
dimension. This status quo is being increasingly challenged by the implementation of energy 
diversification initiatives.

The region has vast potential for renewable energy – with enough solar radiation reaching the 
surface to meet the entire world’s electricity needs. With long sunshine hours and extensive land 
available for the deployment of solar panels, the region has ideal conditions for the adoption of solar 
energy, both at utility and distributed generation level. The region also has significant wind power 
potential that a number of countries are beginning to explore.

Overall, the region currently has relatively modest use of renewables and is substantially lagging 
behind the world average renewable use of 13.2% of all energy supply. But change is underway, 
with countries like Tunisia focusing on renewable development over recent years, with wind power 

28. https://www.bp.com/content/dam/bp/en/corporate/pdf/energy-economics/energy-outlook/bp-energy-outlook-

2018-region-insight-middle-east.pdf
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capacity increasing eightfold from 2008 to 2012. Compared with the marginal use of renewable 
energy in the region, Tunisia has been leading the way with a 14% renewable energy share in 201329. 
Morocco has been pioneering concentrated solar power at the Nour Solar Complex at Ouarzazate30 
where the second phase 200 MW plant was commissioned in January 2018.

The MEGS & NA region also has significant wind power potential that a number of countries are 
beginning to explore. Egypt, Morocco and Saudi Arabia are all expected to increase their use of wind 
power with capacity of wind generation across the region forecast to reach 23 GW by 202731.

MEGS countries are looking to deploy nuclear power: Saudi Arabia has plans to build a number of 
nuclear plants to diversify their energy mix32 with Abu Dhabi’s first nuclear plant expected to be 
online in 201933.

Countries are also examining how distributed generation (on-grid and off-grid) and distributed 
energy resources can help address Energy Trilemma challenges and meet energy goals. However, 
it should be noted that the implementation of renewable generation initiatives has been slow, with 
mature, well known initiatives such as distributed generation lagging in adoption.

Figure 25: Middle East and Gulf countries current and projected consumption 
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29. IRENA, MENA Renewables status report

30. http://www.irena.org/newsroom/articles/2018/Aug/IRENA-Director-General-Visits-Worlds-Larg-

est-CSP-Site-in-Morocco

31. http://newenergyupdate.com/wind-energy-update/middle-east-and-north-africa-wind-capacity-forecast-hit-23-

gw-2027

32. https://www.washingtonpost.com/business/why-oil-rich-saudi-arabia-is-turning-to-nuclear-power-quick-

take/2018/03/20/08f92d34-2c1d-11e8-8dc9-3b51e028b845_story.html?noredirect=on&utm_term=.0e2b98d598f1

33. http://www.world-nuclear.org/information-library/country-profiles/countries-t-z/united-arab-emirates.aspx
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Increasing energy affordability and access

Many countries are launching efforts to improve energy performance by leveraging distributed 
generation and renewables. Dubai, for example, has initiated several interrelated programmes to 
control electricity consumption substantially, decrease the rate of growth in energy demand, and 
promote renewable energy. As a part of the Distributed Resources Generation programme, the 
Shams Dubai initiative encourages households and building owners to install PV panels for local 
electricity supply and to connect them to DEWA’s (Dubai Electricity and Water Authority) grid 
to export any surplus to the national network. In addition, to encourage more efficient energy 
consumption habits, smarter urban electrical grids are being adopted to monitor usage over time. 
Taken together, these measures have saved more than 1,100 GW of electricity and reduced carbon 
dioxide emissions by over 536,000 metric tonnes in Dubai from 2009 to 2014.

Distributed generation is also being used to improve rural electrification, though distributed 
generation to improve electrification with some 20 million people in the MEGS & NA region 
estimated to live without access to electricity34. Rural areas without grid access are particularly 
problematic but where off-grid renewables can provide good solutions. Morocco’s Global Rural 
Electrification Programme (PERG) is a successful example of a rural electrification programme 
using solar and wind technologies in decentralised mini-grids to replace expensive, inefficient and 
polluting diesel generators. The programme has been so successful that it has achieved almost 100% 
electrification in the country35.

Low fossil fuel prices have contributed to making the fossil fuel-based energy supplies of Middle East 
countries competitive. This has, in-turn, reduced pressure on public finances; a much needed relief 
in the heavily subsidised economies of the region. With plans for electricity subsidy reduction or 
removal in the context of greater reforms in countries like Jordan, UAE, and Saudi Arabia, alternative 
sources of electricity are an increasingly appealing option to help keep prices down.

Recent developments in renewable energy technology have resulted in price declines of over 
60% in the past decade with future developments expected to further reduce prices and make 
renewable generation competitive with conventional generation (Source: Lazard). This is illustrated 
by recent bids in Saudi Arabia for PV and CSP of 20 USD/MWh and 38 USD/MWh, respectively. 
MEGS countries, with their plentiful renewable energy resources, are well positioned to leverage 
decreasing prices by setting up generation capacities and subsequently maintaining low electricity 
prices. Ambitious deployment targets and recent achievements are encouraging signs of large-scale 
adoption of renewables.

34. http://www.ren21.net/Portals/0/documents/activities/Regional%20Reports/MENA_2013_lowres.pdf

35. https://www.afdb.org/en/news-and-events/morocco-making-giant-strides-in-electrification-18376/
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Figure 26: Middle East renewable energy and storage price projections
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Improving environmental sustainability

Renewable energy is also being deployed to improve performance on the environmental 
sustainability dimension. The commitment of all MEGS & NA countries to the Paris Agreement 
highlights the desire for increased sustainability, with the Paris Agreement framework and targets 
providing structure for the transition towards increased sustainability. In countries where economic 
diversification and job creation is a priority, encouraging development of sustainable energy 
solutions is a lever many countries are eager to aggressively pull. The development of distributed 
generation is a sustainable energy generation option that many MEGS & NA governments are 
increasingly pursuing. For example, net metering and power wheeling transmission schemes have 
supported the expansion of small distributed generation PV in Jordan, and both Saudi Arabia and 
Kuwait have plans to roll out a program for multi-home rooftop PV across the countries.

However, there are barriers that create significant challenges for MEGS & NA economies when 
considering adopting renewable energy and distributed generation more generally. Firstly, most 
Middle East countries subsidise domestic consumption of hydrocarbons. Subsidies are intended to 
promote social stability; nevertheless, it comes at the expense of government spending capability 
on other sectors and hinders energy-efficient practices and consumer-led distributed generation 
adoption in the region. In addition, despite growing recognition of renewable energy, factors such as 
insufficient transmission grid capacity and inadequate regulatory frameworks as well as low investor 
confidence and low levels of foreign direct investments due to the complex political and security 
landscape in many ME countries are also challenging renewable energy and distributed generation 
development in the region.
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NORTH AMERICA

The Council’s North America region, comprised of Canada, the United States (US) and Mexico, is 
the second highest performing geographic region on the Index after Europe. The economies of 
the three countries are soundly based on production and export of energy commodities drawn 
from their rich endowment of fossil, renewable and nuclear resources. In general, the region is 
characterised by sustained reliability, reasonable energy prices, and a continued push toward 
cleaner energy policy, particularly at the sub-national level. The longer-term issue for this region 
will be dealing with an aging infrastructure and extreme weather events which continue to test the 
resilience of its energy systems.

The United States national position to leave the Paris Agreement and focus on rebuilding the coal 
industry has created uncertainty in North America, but that has been softened by strong state-
level response toward adopting goals that are even stronger than the Paris Accord. States such as 
California, New York, Arizona, and many others have adopted aggressive climate goals to curb the 
US Federal agenda. Unlike the agenda shift taking place in the United States federal government, 
Mexico’s new president-elect has already indicated that existing contracts stemming from Mexico’s 
energy reforms will continue as planned thereby bringing some level of stability in that market for 
now. Canada on the other hand is moving in the opposite direction to the US national policy and is 
more aligned with individual states who are pushing forward toward a clean energy policy agenda.

Figure 27: North America region Trilemma balance

NORTH AMERICAN COUNTRIES

Canada (13)

United States (14)

Mexico (58)

Despite its strong performance, the region faces two main trilemma challenges: securing supply of 
energy while transitioning the energy system over the long term and improving environmental 
sustainability. The current and expected increases in the use of distributed energy resources, 
especially distributed generation, can help address performance on both the energy security and 
environmental sustainability dimensions, but raises questions on how to ensure system resilience and 
the role of baseline power generation whilst ensuring an affordable supply of energy for all 
consumers.

Environmental sustainability performance improved for the region and rose last year from 61.8 to 
65.3. This improvement is due to both Mexico and the United States. The biggest improvement 
came from the United States’ growth in renewable energy. According to data from the International 
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Energy Agency (IEA) the United States reduced its emissions by 0.5%, marking the third consecutive 
year of reductions. While coal-to-gas switching played a major role in reducing emissions in previous 
years, last year the drop was the result of higher renewables-based electricity generation and a 
decline in electricity demand. The share of renewables in electricity generation reached a record 
level of 17%36. Even though the United States has seen modest reduction greenhouse gas emissions, 
it still continues to be the second largest emitter in the world behind China.

This region’s performance on energy security and sustainability is lower than one would expect, 
because all three countries are operating aging energy infrastructure. For instance, Canada’s oil 
and gas infrastructure is rapidly approaching the end of its useful life. Thirty percent of Alberta’s 
(Canada’s largest oil and gas producing province) pipelines are older than 25 years and 5% older than 
50 years. This level of aging infrastructure also poses a concern about environmental sustainability 
due to the risk of ongoing accidents37. For example, in the United States in 2010 California’s largest 
utility experienced the biggest and deadliest pipeline explosion38. The pipe was more than 50 years 
old — similar in age to some in Canada referenced above.

The United States, Canada and Mexico are all demonstrating progress in developing decentralised 
electricity generation. Canada in particular, continues to invest heavily in traditional, centralised 
options like building new, HVDC-connected hydropower and refurbishing Ontario’s significant 
nuclear power generation facilities. Eight out of ten of Canada’s top infrastructure projects are 
directly related to the large-scale provision of clean electricity and represent a total current 
investment of almost CDN$ 70 billion.

There continues to be a major change in the development of oil and gas in North America. Mexican 
energy reforms and US deregulation signal new oil and gas investment for these two countries. New 
natural gas and oil shale production in the United States is turning the country into a hydrocarbon 
exporter. Canada, who traditionally viewed the United States primarily as an oil and gas customer, 
is increasingly seeing the US as a competitor. Mexico promises to become a greater investment 
destination for both countries.

In the near term, the biggest issue after infrastructure upgrades are cyber security and 
decentralisation of electricity generation for North America. During the third quarter of 2017 41.8 
MW of energy storage was deployed across the US. According to GTM Research, approximately 
295 MW of energy storage will be deployed in 2017 in the United States. This is a 28% increase from 
201639. Energy storage is key to a more resilient and reliable decentralised system.

Finally, an issue that has been identified but not yet resolved is cyber security which poses a 
significant source of risk to energy production and to pipeline and electricity transmission systems. 

36. http://www.iea.org/geco/emissions/

37. http://nyenergyweek.com/aging-infrastructure-challenges-north-american-energy-integration/

38. https://www.google.com/search?q=pg%26e+pipeline+explosion&ei=xD9YW5S0BYfYgQbKiq6g-

Dg&start=0&sa=N&biw=1280&bih=624

39. GTM Research Snapshot December 07, 2017
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Addressing these concerns is the growing continental-scale integration of energy systems which 
provides the potential for increased reliability in the event of cyber-attack; additionally, Mexico 
recently joined the North American Electric Reliability Corporation.

SUB-SAHARAN AFRICA

Sub-Saharan Africa comprises 46 countries, with a population of nearly one billion inhabitants, 
representing about 16% of the global population40. There are large disparities amongst the countries, 
in terms of demographics, economic development, energy and mineral resources, and energy 
performance, amongst others. The energy sector is vital to the future development of the region 
yet remains poorly developed in terms of access to modern energy services and sustainable energy 
supply, despite a huge endowment of energy resources, including fossil fuels, hydropower, high 
potential of renewable energies, and rich uranium resources in some countries. To unlock the 
region’s resource potential and meet future energy demand, the region must attract adequate 
investment by improving energy policies and the regulatory framework, build institutional capacity, 
improve its on-grid and off-grid energy supply, and leverage the potential on inter-country 
connectivity.

Figure 28: Sub-Saharan Africa region Trilemma balance
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SUB-SAHARAN AFRICAN COUNTRIES

In the context of the 2018 World Energy Trilemma study, the performance of 25 countries has been 
assessed. Energy Equity trend remains the same for the region as a whole, with a poor performance 
normalised score at 41.1 over the two years; the Energy Security dimension has slightly decreased 
from 56.5 to 53.5; and the Environmental Sustainability dimension score shows an improved trend, 
moving from 59.2 to 65.8, despite some local and sub-regional focus of climate change concerns.

Going through the trends and performances of the three dimensions of the Trilemma, the following 
key specific points which contribute to explain the outlook, changes and perspectives of the region 
for 2018.

Twenty countries amongst the 25 assessed this year, (including the five high-need and most 
populated countries: Nigeria, Ethiopia, DR Congo, Tanzania and Kenya), and representing 94% of the 

40. http://www.africa.undp.org/content/rba/en/home/regioninfo.html
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total population are rated as D in Energy Equity, as for the previous year. Moreover, 21 out of the 25 
countries rank outside the global top 100.

In general, for the Energy Equity dimension, the region continues to be challenged by the world’s 
lowest level of electricity access - 35% overall and only 19% in rural areas - (i.e. about 632 million 
people do not have access to electricity) and commercial energy use (less than 700 kg of oil-petrol 
equivalent per capita - compared to the North American average of 7,844 kg)41.

In the same trend, energy affordability also remains a serious concern, with high levels of electricity 
prices and high connection fees, affecting low-income household budgets, and both limiting the 
expansion of electricity access. Affordable electricity tariffs would improve living standards, and 
boost access to modern energy services by bringing electricity to a greater proportion of the 
population42.

Addressing sub-Saharan Africa’s Energy Equity challenge would require bold actions in areas such as 
increasing power generation, transmission, and distribution capacities; facilitating identification and 
completion of viable cross-border power projects across the continent, reforming energy policy and 
regulatory framework, improving power sector governance; and increasing electricity affordability. 
Macro policies that help reduce poverty are also crucial in the same way and intended to help reduce 
income inequality. Importantly, the consistency of policies and stability of regulatory environments 
are key factors behind potential investment decisions, so addressing this can also attract further 
investment in the region’s infrastructure.

Energy Security has reduced this year in 21 countries of the 25 assessed. This is generally due to a 
number of cumulative factors depending on the countries’ specific circumstances, the most relevant 
being: slow-down in economic growth, shortage of energy supply and energy services, insufficient 
power generation capacities, inadequate transmission and distribution networks, non-reliability of 
the power supply with increased power shortages, substantial technical & commercial electricity 
losses in many countries, reduction in non-solid fuels supply, terror attacks and sabotages of 
pipelines, political and social instability, etc.

The region continues to suffer from a large infrastructure gap, and the stock of existing power 
infrastructure is also suffering from inefficiencies and insufficient quality of supply to support the 
growth of the energy demand. Closing the gap in energy infrastructure and adopting better project 
management policies are crucial to improving the Energy Security dimension. In addition, to take 
advantage of the region’s abundant energy resources and improve the Energy Security dimension, 
countries in the region need to promote centralised and decentralised grids (including micro-grids 
for off-grid and grid-connected), and innovative and disruptive digital technologies adoption 
(pay-as-you-go solar power systems and product bundles). Distributed generation supported by 
distributed energy resources and storage facilities can offer a promising opportunity to provide 
electricity in a sustainable and efficient way to rural areas. The reasons for this expected positive 

41. IEA – Africa Energy Outlook, 2014.

42. World Energy Council – 2017 Issues Monitor report.
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development include the falling cost of solar and wind energies, advances in energy storage, and the 
savings associated with minimising fossil fuels in generation systems.

The region remains challenged by Environmental Sustainability, with 15 out of 25 countries (including 
the largest energy users – Nigeria, South Africa, DR Congo, Ethiopia, Tanzania and Kenya) achieving 
either a ‘C’ or ‘D’ grade in the Trilemma. In general, the region is highly vulnerable to climate change 
impacts and such global threats add another level of complexity when trying to balance the Trilemma 
across the region. Due to the region’s high levels of poverty and limited adaptation capabilities, areas 
of scarce water and rain-fed agricultural production are particularly at risk.

Over the two years, climate change has induced severe effects in the region, with many countries 
hard hit by the impacts of El Nino and/or La Nina, and some countries have become “climate 
hotspots” (Malawi), with new deadly threats appearing in DRC (landslides), Sierra Leone (mudslides) 
and Côte d’Ivoire (rain flooding)43.

One of the key solutions for improving the Environmental Sustainability dimension is through a 
switch away from carbon-intensive technology towards the use of a greater proportion of renewable 
resources. To that effect, it is worth mentioning that there is a growing push and adoption of 
renewable energies: almost all African countries are now promoting renewable energy solutions, 
particularly solar and wind, which have increased markedly due to improved efficiencies and the 
falling cost of technologies, making them competitive and suitable for energy decentralisation 
as they can smoothly operate both on-grid and off-grid systems. Recent studies are increasingly 
highlighting the viability of renewable projects as a feasible option in some areas. Furthermore, in 
the transportation sector, increasing efficiencies of the vehicle fleet (reducing / stopping imported 
old second-hand vehicles), and improving road infrastructure are also a must-have solution that 
should focus stakeholders and energy leaders’ priority actions.

43. World Energy Council – 2017 Issues Monitor report.
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COUNTRY PROFILES

Country profiles indicate the overall and per dimension rankings for each of the World Energy 
Council’s member country represented in the 2018 Trilemma Index as well as their balance score. 
The Trilemma graph on each country profile illustrates the balance score, which highlights the 
relative balance of the three critical dimensions: Energy Security, Energy Equity, and Environmental 
Sustainability. The table on the right-hand side shows the Index rankings from three consecutive 
years broken down by dimension and trends in performance over the longer term. Furthermore, 
the country profile provides an indication of trends and future developments, an overview of the 
country’s energy endowment, contributions of energy sources to total primary energy supply and 
electricity generation as well as relevant key metrics to provide more context. The contextual data 
is the basis of the model calculations, based on globally available datasets for all countries in the 
model; there is a time lag in some of the data entries.

Interactive country profiles and associated data can also be viewed on the Index web tool, which has 
been developed by the World Energy Council, in partnership with global management consultancy 
Oliver Wyman and the Global Risk Center of its parent Marsh & McLennan Companies. The tool can 
be accessed via: https://trilemma.worldenergy.org

How to interpret country profiles: definitions

Industrial sector (% GDP)
% of total GDP that is in the industrial sector (World 
Bank, 201

GDP per capita, PPP US$ (GDP Group)
Gross domestic product (World Bank 2015) and Index 
GDP group

Energy intensity (koe per US$)
Measures how much energy is used to create one unit 
of GDP (Enerdata & World Energy Council, 2016)

Diversity of international energy suppliers

Indicates to what extent the country is dependent 
on energy trading partners. Diversity of international 
energy suppliers calculated through the Herfindahl-
Hirschman Index (HHI), (UNCTAD, 2014).

Population with access to electricity (%)
Share of population with access to electricity (SE4All, 
2016)

Access to clean cooking in urban | rural areas (%)
% of households that have access to non-solid fuels 
(SE4All, 2016)

Household electricity prices (US$/kWh)
Average cost of electricity (IEA, Eurostat, World 
Energy Council, World Bank, 2015)

Rate of transmission and distribution losses (%)

The ratio between the quantity of energy lost 
during transport and distribution and the electricity 
consumption. Indicates efficiency of infrastructure 
(Enerdata and World Energy Council, 2015

CO2 intensity (kgCO2 per US$)
Measures CO2 from fuel combustion to generate 
one unit of GDP in PPP (Enerdata and World Energy 
Council, 2015/16

GHG emission growth rate 2010 – 2014 (%)
Greenhouse gas emission growth rate from the 
energy sector between 2000 and 2014, (WRI/CAIT, 
2014)
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Fossil fuel reserves Coal, oil, and natural gas reserves (BP, 2016/17)

Diversity of total primary energy supply
Diversity of energy supply & diversity of electricity 
generation: Contributors of energy sources to total 
primary energy supply and electricity generation, 
indicating current resilience on fossil fuels or other 
energy sources in the energy and electricity sector 
respectively (IEA, 2015)

Diversity of electricity generation
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• This national debate will consist in several high-level events and technical workshops, through which national 

stakeholders and technical experts will analyze the possible design options for a carbon price in the non-ETS 
sector and discuss the best possible way to implement a well-design scheme in Belgium. 
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initiatives. 

•  

• A key challenge to successful implementation will be to update the legislative framework that governs the power 
sector. Policymakers should focus on creating an enabling legislative framework for the development of renewable 
energy and energy efficiency, which has the potential to improve both the trilemma’s environmental sustainability and 
security dimensions. 
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FREQUENTLY ASKED QUESTIONS
TRILEMMA CONTEXT

The Energy Trilemma Index aims to support an informed dialogue about improving energy policy 
with Trilemma scores needing to be considered in the context of all three dimensions. Energy policy 
is complex: while modelling can provide insight, it requires some simplifying assumptions that can 
also produce anomalies from methodology issues that stem from a global indicator relying upon 
comparable data. Methodological anomalies exist for each Trilemma dimensions:

 Δ Energy Security focuses on domestic resources not on quality of supply;

 Δ Energy Equity does not differentiate between low prices from fuel subsidies or 
competitive markets;

 Δ Environmental Sustainability highlights lower energy users per capita that may not 
represent the most sustainable energy policies.

The Council is evolving the Trilemma methodology to address these issues and help to ensure that 
the Trilemma remains relevant and useful for all users.

What is the World Energy Trilemma Index? 
The World Energy Trilemma Index is a quantification of the Energy Trilemma, which is defined by the 
World Energy Council as the triple challenge of providing secure, affordable, and environmentally 
sustainable energy. Managing the balance between these critical priorities is challenging but is also 
the foundation for the prosperity and competitiveness of countries.

The World Energy Trilemma Index looks at indicators of energy performance across the three 
dimensions as well as the country’s context.

Energy Security measures the ability to meet current and future energy demand.

Energy Equity measures the ability to provide access to reliable and affordable energy for domestic 
and commercial use.

Environmental Sustainability measures the ability to mitigate natural resource depletion and 
environmental degradation.

Country Context focuses on elements that enable countries to effectively develop and implement 
energy policy and achieve energy goals. This component examines factors such as the capacity to 
support a coherent and predictable policy framework, a stable regulatory environment, and overall 
attractiveness of the country to investors.

The Energy Trilemma Index is prepared annually by the World Energy Council in partnership with 
global consultancy Oliver Wyman, along with the Global Risk Center of its parent Marsh & McLennan 
Companies since 2010.
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What is the goal of the Index? 
The goal of the Index is to provide insights into a country’s relative energy performance with regards 
to Energy Security, Energy Equity and Environmental Sustainability. In doing so, the Index highlights 
a country’s challenges in balancing the energy ’Trilemma’ and opportunities for improvements in 
meeting energy goals now and in the future. The Index thus informs policy makers, energy leaders, 
and the investment and financial sector.

What is the scope of the Index? 
The Index includes 130 countries, 90 of which have World Energy Council Member Committees. 
However, in 2018, rankings have only been produced for 125 countries due to data limitations. 
Countries that are tracked but not ranked are: Chinese Taipei, Libya, Barbados, Syria (Arab Republic) 
and Yemen.

The Index aggregates 72 datasets into 35 indicators to create a snapshot energy profile for each 
country.

What time period does the 2018 Index capture? 
The 2018 Index generally reflects data from 2014-2017, although selected datasets may date 
from earlier if more recent data is not available. Recent world events that could affect the Index’s 
outcomes may therefore not be fully captured (e.g., geopolitical unrest in the Middle East).

To address this limitation, the World Energy Trilemma Index Report identifies a ’watch list’ that seeks 
to identify countries that are likely to experience significant changes – positive or negative – in their 
trilemma Index performance in the near future. The goal of the watch list is to reflect developments 
in a country’s energy sector that are currently ongoing but not yet captured in the data that is 
available.

How are the Index results presented? 
Countries are provided with an overall Index ranking (1-125), as well as rankings for each dimension 
of Energy Security, Energy Equity and Environmental Sustainability. The top performing country is 
awarded a #1 ranking, while the lowest ranking country is assigned # 125.

In addition, each country is also given a ‘balance score’ that allocates a ‘letter grade’ to a country’s 
ranking in each dimension and countries are provided with a three-letter score. The scores are 
calculated by splitting the normalised results in each dimension into four groups (A, B, C, D). 
High performance across all three dimensions is awarded ’AAA’. Letter scores such as BBC, CCD, 
highlight the balance or imbalance across a country’s energy performance. An imbalance in energy 
performance suggests current or future challenge in the country’s energy policy. Each letter 
reflects one dimension of the Energy Trilemma: the first letter refers to Energy Security; the second 
letter to Energy Equity and the third letter to Environmental Sustainability.

Index results and analysis are also complemented by regional overviews as well as individual country 
profiles of World Energy Council Member Committee countries only. The country profiles provide 
trends in energy trilemma performance as well as performance on specific indicators assessed in the 
overall Index.



149

TRILEMMA REPORT 2018

Where can I find the full results? 
The results are published once a year. Results can be downloaded for free from the Council’s 
webpage. Index data is available at: https://www.worldenergy.org/data/.

The full report with country rankings and profiles is available at: https://www.worldenergy.org/
publications/
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A. INDEX RANKINGS & POLICIES

What does the Index tell us about the country’s energy performance and policy?

The Index shows how well each country is performing on the Energy Trilemma and in effect, captures 
the aggregate effect of energy policies applied over time. Because the Index shows aggregate policy 
effects, it does not identify the effectiveness of a particular policy; each policy interacts with a 
unique set of policies specific to that country over different periods. Nonetheless, the Index broadly 
measures the aggregate outcome of country policies, such as the level of country CO2 emissions or 
the overall use of electricity per capita relative to other countries.

What will affect a country’s ranking in the Index? 
The Index is weighted in favour of energy performance versus contextual performance. Therefore, 
changes in energy performance will have a greater effect on a country’s ranking than contextual 
dimensions.

A country’s overall position in the Index is affected by the degree of balance between the three 
energy performance dimensions. Given the equal weighting of these dimensions, countries that 
exhibit broadly similar and relatively higher scores in these will typically rank higher on the Index and 
have a higher letter grade.

Few countries manage to perform well across all three energy dimensions. Currently, many 
countries achieve stronger performance in two dimensions, suggesting trade-offs between energy 
dimensions. For example, some energy exporting countries may lead in social equity (highly 
affordable and accessible energy) and also in energy security (high energy exports), but obtain lower 
scores in environmental impact mitigation (due to intense energy use). A trade-off between strong 
affordability and low energy intensity becomes evident as low prices limit incentives to reduce 
energy consumption and to engage in energy efficiency programs.

How can a country move up or down the Index? 
It is important to note that the Index is a comparative ranking and shows the performance of a 
country in the context of the relative performance of all the countries. To move up in the Index 
ranking requires a country to improve its performance relative to peer countries. Thus, if a country’s 
energy performance remains stable but those of other countries improve, a country will by default 
decrease in the rankings.

For example, a country’s ranking on the indicator ’Diversity of electricity production’ will depend 
on how its diversity (e.g., hydroelectric, nuclear, wind, conventional thermal) ranks against other 
countries. Alternatively, a country’s underlying indicator data can remain the same year-on-year but 
its Index position can move due to changes within other countries. Thus, performance stagnation 
could impact the Index position in the same way as retrograde motion of the energy performance 
data.
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What policies will affect a country’s position on the Index? 
 
The Index aggregates many different data points and it is thus often difficult to pinpoint how any 
single policy affects a country’s performance against a particular indicator or in an overall dimension. 
For example, ’GHG emissions’ could change due to multiple policies implemented over time aimed 
at reducing GHG and CO2 emissions. Technological factors within specific industries (e.g., changes 
in automotive technology) can also have an impact, and are not directly measured by the Index.

Those factors noted, countries which implement a range of clear and predictable energy policies 
resulting in an overall framework that addresses the three aspects of energy trilemma typically rank 
higher in the Index.

B. INDEX METHODOLOGY

How are indicators selected for the Index? 
Each indicator category is composed of a set of carefully selected indicators that meet the selection 
criteria and are highly relevant to the World Energy Council’s understanding of the Energy Trilemma.

It was also critical that the indicators could be consistently and readily derived from reputable 
sources and cover a high proportion of Member Committee countries; some potential indicators 
were excluded from the Index due to low country coverage. Indicator data sources include the 
International Energy Agency, the U.S. Energy Information Administration, the World Bank, the 
International Monetary Fund, the World Economic Forum, and others.

Data selection criteria included:

 Δ Country coverage / data availability and timeliness;

 Δ Comparability of data: indicator data is derived from as unique and comprehensive 
source as possible

 Δ Relevance: Indicators are chosen or developed to provide insight into country situations;

 Δ Distinctiveness and balance: Each indicator focuses on a different aspect of the issue 
being explored;

 Δ Contextual sensitivity: Indicators capture different country situations (e.g., wealth, size);

 Δ Robustness: Indicators are captured from reputable sources with the most current 
information available;

 Δ Balance: Indicators within each dimension (and dimensions across the Index) exhibit 
coverage of different issues.
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What is the 2018 Index based on? 
Each country’s overall Index ranking is based on underlying indicators across 13 categories in 
4 dimensions – some of which are supported by multiple datasets. For example, “Affordability 
and competitiveness” is measured using three indicators, each of which is supported by multiple 
datasets. Figure 29 provides an overview of underlying indicators and weighting regimes.

Figure 29: 2018 Energy Trilemma index structure and weighting

Are more details on the methodology available? 
Full details on the Index methodology, including the sources of all datasets and how each indicator 
is calculated and treated, are provided in the comprehensive ’Methodology’ document available at: 
www.worldenergy.org.
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Why are grades assigned using actual distribution? 
Assigning grades using the actual distribution is more representative of the data. It presents the 
absolute difference between the countries’ performance in the different dimensions and avoids 
artificially dividing countries into different categories with a fixed number of countries within each 
category (e.g. AAA ranking), as would occur with an even distribution approach.

Why are gate criteria used? 
Gate criteria were introduced to address heavily skewed data, such as access to energy – there 
are a large number of countries that have a 100% access rate. A gate criterion helps group similar 
countries (e.g., those with a 100% access rate) and thereby prevents the skewed data from 
excessively influencing outcomes.

Which (sub)-indicators are subject to a gate criterion? 
The following indicators and sub-indicators are subject to a gate criterion:

1. Diversity of primary energy supply;

2. Import dependence;

3. Energy storage (oil stocks and infrastructure);

4. Access to electricity;

5. Access to clean cooking;

6. Number of patents issued by residents.

Please refer to the full Index Methodology document for a detailed explanation of the gate criteria 
and the rationale behind the gate criteria for each of the sub-indicators.

Why is missing data replaced by the group mean? 
The group mean is more representative of the specific countries in terms of economic development, 
social situation, etc. This representativeness renders missing values less likely to distort country 
outcomes.

The groups are established based (jointly) on economic groups and geographic region

 Δ GDP Group I: GDP per capita greater than USD 33,500;

 Δ GDP Group II: GDP per capita between USD14,300 and USD 33,500;

 Δ GDP Group III: GDP per capita between USD 6,000 and USD 14,300;

 Δ GDP Group IV: GDP per capita lower than USD 6,000.
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The indicator mean is the average of a specific indicator across all countries. For example, the 
indicator mean would average CO2 emissions data between the United States and South Sudan, 
which have very different figures.

Using group means ensures that, for example, CO2 emissions data would be averaged between 
South Sudan and countries with a similar GDP and geographic location, which could be more 
reflective of the economy and energy profile of South Sudan.

What are the limitations of the Index?

 Δ The Index cannot capture real-time energy trilemma performance due to the challenges 
of capturing large volumes of reliable data for a wide range of countries.

 Δ The Index cannot isolate the impact of a particular policy.

 Δ The Index uses nearly 100 data sets. In a number of instances data for specific countries is 
not available (i.e. the dataset has missing data), in which case missing data is replaced by 
the group mean.

What questions/ discussion are revealed by the Index? 
The Index prompts an analysis of statistical groupings of countries to better understand why some 
are performing better than others. The grouping of countries is sometimes obvious, but other times 
requires additional analysis to understand. This leads to further dialogue:

 Δ What is the country’s perspective/priority on the ‘right balance’ on the energy trilemma?

 Δ How does the country want to achieve its energy trilemma goals?

 Δ What is the role of government policies (national, regional, local) in supporting these 
energy goals?

 Δ What policies are appropriate to drive energy goals (e.g., raising fuel taxes to encourage 
energy efficiency or encouraging greater use of electric cars?). How do these policies 
need to evolve over time?

 Δ What are the situational and/or contextual barriers the country faces in terms of energy 
performance, and how might these barriers be overcome?

 Δ How do situational and contextual barriers differ across countries in different stages 
of their development? How can emerging countries combine social and economic 
development with balancing the energy trilemma?
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