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NORTH AMERICA
STRUGGLES WITH AGEING 
INFRASTRUCTURE AND  
EXTREME WEATHER

With 14% of total global greenhouse gas 
emissions stemming from North America, 
the region must improve environmental 
sustainability and update ageing energy 
infrastructure to strengthen resilience to 
emerging risks, including extreme weather 
events and cyber attacks.

Environmental sustainability is expected 
to improve significantly due to emission 
reduction measures such as the 
development of carbon capture, usage 
and storage technologies, and further 
diversification of the energy mix.

EUROPE
MANAGING THE  
ENERGY TRANSITION 

Although European countries lead the 
2016 Index, the region still faces the 
challenge of managing the energy security 
and affordability risks resulting from the 
energy transition.

To maintain a strong Trilemma performance, 
policymakers must focus on energy 
market design, regional markets, demand 
management, and designing an effective 
carbon price to successfully manage the 
challenging energy transition.

LATIN AMERICA  
AND THE CARIBBEAN
BUILDING RESILIENCE  
AND  ENERGY EQUITY

The Latin America and Caribbean region 
must work on improving and maintaining 
its energy security by increasing the energy 
system’s resilience to extreme weather 
events and improving energy equity.

Diversifying the energy supply with low-
carbon sources such as solar  and wind and 
increasing regional interconnection will be 
key to securing reliable supply. However, 
large-scale investments are required 
to finance  the development of resilient 
energy infrastructure. 

ASIA
DECREASING IMPORT  
DEPENDENCE IN THE FACE  
OF GROWING DEMAND

Asia faces the challenge of facilitating 
sustainable growth of its highly energy-
intensive, emerging economies while 
managing increasing energy demand and 
growing energy import dependence.

Improvements on all three trilemma 
dimensions are possible by increasing the 
use of renewable energy sources, and by 
decreasing import dependence through 
reliable trade relationships and improved 
infrastructure.

MIDDLE EAST AND   
NORTH AFRICA
DIVERSIFYING AWAY  
FROM  OIL AND GAS

The main challenges for the Middle East 
and North Africa (MENA) are high energy 
intensity, greenhouse gas emissions, 
and use of finite fossil fuel reserves. 
Combined with water scarcity concerns, 
these challenges, if not addressed, could 
threaten the region’s energy security and 
environmental sustainability. 

Many MENA countries are focused on 
improving energy efficiency and diversifying 
their economies and energy mixes through 
an increased use of solar and nuclear power. 
Significant changes to the region’s trilemma 
performance are likely to show towards the 
2020s and 2040s.

SUB-SAHARAN  
AFRICA
UNLOCKING RESOURCES  
AND RENEWABLES POTENTIAL

Sub-Saharan Africa is challenged by the 
world’s lowest levels of energy access 
and commercial energy use, despite a 
rich endowment in resources and high 
renewables potential. 

Stable and widely accessible energy 
supply could act as a catalyst for regional 
economic development. To unlock the 
region’s resource potential and meet future 
energy demand, the region must attract 
investment, build institutional capacity and 
improve its grid and off-grid energy supply. 

COUNTRY PERFORMANCE

Top 25% 25% – 50% 50% – 75% Lower 25% n/a

EUROPE MIDDLE EAST AND   
NORTH AFRICA

LATIN AMERICA AND CARIBBEAN SUB-SAHARAN AFRICA

NORTH AMERICA ASIA

WORLD ENERGY TRILEMMA INDEX 2016: 
REGIONAL OVERVIEWS

© 2016 World Energy Council, Oliver Wyman. Access the data via www.worldenergy.org/data
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EXECUTIVE SUMMARY  

The World Energy Council’s definition of energy sustainability is based on three core 

dimensions: energy security, energy equity, and environmental sustainability. The 

Energy Trilemma Index ranks countries’ energy performance around the world and 

provides a framework to benchmark progress. 

The 2016 Energy Trilemma Index reveals signs of progress on all dimensions of the energy 

trilemma. Thirteen of the 125 countries assessed achieve a triple-A score. Efforts to 

increase resource productivity and manage energy demand growth will be key in ensuring a 

balanced energy trilemma. 

Among the countries included in the Index, access to electricity and clean cooking have 

both increased by 5% to 85% and 74% since 2000. Meanwhile, cleaner forms of energy are 

being used to support energy access and economic growth, with renewables making up 

9.7% of total primary energy consumption in 2015. A more diversified and low-carbon 

energy mix will help to improve energy security and environmental sustainability but its 

positive effects may be stifled by rising energy consumption, which is predicted to increase 

by up to 46% by 2060. 

This year Denmark, Switzerland and Sweden top the Index, with Denmark also achieving 

the highest score for energy security. While not in the top 10 overall, Luxembourg maintains 

its position for most equitable (affordable and accessible) and the Philippines is leading the 

way on the environmental sustainability dimension. In Latin America, Uruguay ranks the 

highest, while in the Middle East, Israel outperforms its regional peers. In Sub-Saharan 

Africa, Mauritius performs best, and in Asia, New Zealand remains at the top of the regional 

leader board. 

FIGURE 1: TOP 10 COUNTRIES IN THE ENERGY TRILEMMA INDEX 2016 

 

 

 

 

 

 
 
 
Source: World Energy Council/Oliver Wyman, 2016  



 

 

 

BENCHMAR

Int

RKING THE

tro

E SUSTAINA

du
 

 

ABILITY O

5

uct

F NATIONA

tion

AL ENERGY

n 

Y SYSTEMSS 



 

WORLD ENERGY COUNCIL |  ENERGY TRILEMMA INDEX 

 

 6

ABOUT THE ANNUAL ENERGY TRILEMMA INDEX 
The World Energy Council’s definition of energy sustainability is based on three core 

dimensions – energy security, energy equity, and environmental sustainability. Taken 

together, they constitute a ‘trilemma’, and achieving high performance on all three entails 

complex interwoven links between public and private actors, governments and regulators, 

economic and social factors, national resources, environmental concerns, and individual 

behaviours. 

FIGURE 2: THE THREE DIMENSIONS OF THE ENERGY TRILEMMA 

Source: World Energy Council/Oliver Wyman, 2016 

The Energy Trilemma Index quantifies the energy trilemma and comparatively ranks 125 

countries in terms of their ability to provide a secure, affordable, and environmentally 

sustainable energy system. In addition, countries are awarded a balance score that 

highlights how well the country manages the trade-offs between the three energy trilemma 

dimensions and identifies top performing countries with a triple-A score.  

The Index rankings are based on a range of data sets that capture both energy 

performance and the context of that energy performance. Energy performance indicators 

consider supply and demand, the affordability of and access to energy, and the 

environmental impact of a country’s energy production and use. 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 

research, development and demonstration (RD&D) and innovation, and attract investment. 

Prepared annually by the World Energy Council in partnership with global consultancy 

Oliver Wyman, along with the Global Risk Centre of its parent Marsh & McLennan 

Companies since 2010, the Index methodology was updated and revised in 2016 to capture 
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the changing energy landscape. The methodology maintains the focus on the three energy 

trilemma dimensions but is enhanced by three main changes. Firstly, the revised 

methodology broadens the scope of indicators covered to provide a more inclusive ranking 

of the energy sector with a greater focus on the diversity of energy supply. Secondly, the 

assessment of energy equity is enhanced by including measures for the quality of supply 

and affordability of a wider number of energy resources, including household electricity, 

natural gas and diesel costs. Finally, the revised Index includes a consideration of the 

resilience of a country’s energy system with indicators for energy storage and the ability of 

a country to prepare for and repair energy infrastructure following shocks.  

Included in this Index report are: 

 2016 Energy Trilemma Index rankings and balance scores 

 2016 watch list 

 Regional profiles by key geographies 

 Energy Trilemma profiles for World Energy Council member countries1  

As countries have unique resource endowments, policy goals and challenges, the absolute 

rank of a country may be less meaningful than its relative performance versus its peers. To 

support such analysis, the Index report provides data to generate regional or economic 

peer group comparisons. For the deeper Index analysis, countries were organised in 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. 

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 and compare countries’  

 
 
 
1 The World Energy Trilemma Index report only features country profiles for the World Energy 
Council’s member countries for which sufficient data is available.  
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performance against other countries. The pathway calculator allows users to identify what it 

takes to improve the energy trilemma performance. The tool can be accessed at: 

www.worldenergy.org/data. 

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 

and business leaders to support investment decisions. 

OVERVIEW OF THE 2016 ENERGY TRILEMMA INDEX 
RANKINGS AND BALANCE SCORE 
This year’s top 10 ranked countries are all European, except New Zealand, and are led by 

Denmark at rank 1. Eight of the top 10 achieve a triple-A score. This reinforces that (a) 

countries must perform well across all trilemma dimensions to reach the top of the leader 

board and (b) it is possible to develop an energy system in which policies work well 

together to balance the trade-offs among energy security, energy equity, and environmental 

sustainability. This is demonstrated, for example, through Europe’s long-term, balanced 

energy policy, particularly the European Union’s energy and climate policies to 2020, which 

have contributed to the region’s success on the trilemma. 

FIGURE 3: TOP 10 ENERGY TRILEMMA INDEX PERFORMERS OVERALL 
AND PER DIMENSION 

Source: World Energy Council/Oliver Wyman, 2016 
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However, the complex trade-offs that are inherent in energy policymaking, as well as 

certain geographic limitations to achieving a trilemma balance, become evident when 

analysing countries that excel in one dimension but struggle to achieve a balance.  

Luxembourg, for example, which receives the top score in energy equity, ranks 122nd in 

energy security and 103rd in environmental sustainability due to its small geographic area 

and resulting limitations on the availability and diversity of energy resources and generation 

capacity. Countries like Luxembourg will therefore have to redouble their efforts to find 

solutions tailored to address their specific situation and weaknesses, such as regional 

integration as a path to greater energy security, as ‘typical solutions’, which may apply to 

larger, resource-endowed countries, are unlikely to succeed here.  

Conversely, the top-10 in environmental sustainability is dominated by states that are able 

to take advantage of their renewable energy potential such as the Philippines, Iceland and 

Colombia, which all have high geothermal or hydropower capacities. A significant challenge 

to these countries, however, is to avoid over-reliance on one single energy source, which 

could potentially hamper the resilience of the energy system and with that energy security. 

The top-10 in environmental sustainability moreover shows that resource availability is not 

the only pre-requisite to achieve top scores for environmental sustainability. Successfully 

harnessing the renewables potential also requires a sound institutional framework that 

facilitates research and coherent policymaking and implementation. 

An analysis of selected key metrics used in this index shows that globally, there are signals 

that countries are building more sustainable energy systems by concurrently addressing 

energy security, energy equity and environmental sustainability challenges. 

Among the countries included in the Index, access to electricity and clean cooking have 

both increased by 5% to 85% and 74% respectively since 2000. At the same time, global 

CO2 intensity has been decreasing from 0.33 tCO2/US$ in 2000 to 0.27 tCO2/US$ in 2014. 

Together these figures point towards a global upward trend with regards to energy equity 

and environmental performance, where access to energy is improving at the same time as 

cleaner forms of energy are being used to support economic growth. 

In addition, the share of renewables in total primary energy consumption has increased 

from 6.8% in 2005 to 9.7% in 2015. In this regard, the Index’ regional profiles signal a 

positive trend towards greater diversification of energy sources, often through the 

exploitation of renewable energy generation potential.  
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Oil-producing states, for example, are increasingly exploring or actively enhancing solar 

power generation to reduce their reliance on fossil fuels. Congruently, large developing 

states in Asia are working on decreasing their import dependence through an increase in 

renewable energy sources.  

However, while a more diversified energy mix will help to improve energy security, its 

positive effects may be stifled by the global increase in energy consumption. Total primary 

energy consumption has been increasing from 2.2 quadrillion Btu in 2008 to 2.4 quadrillion 

Btu in 2012. Globally, efforts to increase resource productivity and manage energy demand 

growth will be key in ensuring a balanced energy trilemma going forward. 

PLACING COUNTRIES ON THE INDEX WATCH LIST  
The watch list seeks to identify countries that are likely to experience significant changes − 

positive or negative − in their Trilemma Index performance in the near future. Due to 

constraints on the collection, processing, and dissemination of data, the goal of the watch 

list is to reflect developments in a country’s energy sector that are currently ongoing but are 

not yet captured in the Index. 

TABLE 1: 2016 ENERGY TRILEMMA INDEX – POSITIVE WATCH LIST 

Country Rank Score Developments to watch 

Chile 38 BBB  Rapid growth of solar energy production 
 Planned infrastructure improvements 

United Arab 

Emirates  

43 BAD  First nuclear power plant to come online in 2017 
 Green growth strategy 
 Phasing out of gas and electricity subsidies 

Ecuador 50 BBC  Rapid expansion of hydroelectric power sector 

Mexico 52 BBB  Liberalisation of oil and gas markets 
 Transition to low-carbon economy 

Philippines 61 BCA  Energy Reform Plan to strengthen all three 

trilemma dimensions 

 Government is exploring the possibility of nuclear 

power generation 

Bolivia 100 CCD  Expansion of export capacity 
 Stepping up efforts to explore new gas resources 

and attract investment 

Source: World Energy Council/Oliver Wyman, 2016 
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Positive watch list 
The following countries remain on the Council’s positive watch list (see Table 1): 

 Even though the United Arab Emirates (rank 43, BAD) is well endowed with oil 

and natural gas reserves, the country is making major investments in low-carbon 

energy solutions. This includes the construction of the Barakah nuclear power plant, 

the first part of which is to come online in 2017.2 The UAE’s first green growth plan 

sets further targets for demand reduction, energy efficiency, and renewable energy, 

including the construction of a 1 GW solar park.3 The elimination of subsidies for 

petrol and diesel from August 2015, as well as plans to further eliminate subsidies 

on electricity and gas are expected to rationalise fuel consumption, protect natural 

resources and the environment, and support state finances.4 These developments 

have the potential to improve the UAE’s performance in the energy security and 

environmental sustainability dimensions but may reduce energy equity scores. 

 Mexico (rank 52, BBB) continues to pursue the liberalisation of its energy market, 

most recently publishing a plan to develop a fully competitive natural gas market by 

2018.5 New market rules further aim to promote energy efficiency and set a target of 

achieving 35% clean energy by 2024.6 These two transitions, from a monopolistic 

structure to a competitive market scheme and from a high-carbon to a low-carbon 

economy, are proving to be challenging, especially as improvement and expansion 

of the country’s infrastructure is still needed.7 However, the country’s overall energy 

trilemma performance is expected to improve as the reforms continue to be 

implemented. 

 The Philippines (rank 61, BCA) has recently introduced the Philippine Energy 

Reform Plan (PEP) 2012−2030, which commits the country to strengthening all 

three dimensions of the Energy Trilemma. Comprising over 30% of the energy mix, 

most of the country’s renewable energy is currently generated through geothermal 

and hydropower, and investment in wind and solar energy could help to further 

increase the share of renewables in the energy mix and enhance energy security.8 

In further pursuit of this end, the country has most recently started exploring the 

option of generating nuclear power.9 

 
 
2 Emirates Nuclear Energy Corporation (ENEC): About Our Nuclear Plants (www.enec.gov.ae/) 
3 Beeantna: Building Inclusive Green Economies: The UAE approach, www.beeatna.ae 
4 Carpenter C and Khan S, 2015: U.A.E. Removes Fuel Subsidy as Oil Drop Hurts Arab 
Economies (Bloomberg, 22 July 2015); Kane F, 2016: UAE to Cut Remaining Energy Subsidies, 
Minister Says (The National, 23 January 2016)  
5 King and Spalding, 2016: Client Alert: Development of competitive natural gas market in 
Mexico 
6 Dezem V, 2016: Mexico Sets National target of 5% Renewable Energy by 2018 (Bloomberg, 
31 March 2016)  
7 Clemente J, 2016: Mexico’s Ever Growing Natural Gas Market (Forbes, 02 July 2016)  
8 Tan Hui Ann C, 2016: The Philippines’ Renewable Energy Sector is Booming (and It Could Get 
Bigger) (CNBC, 09 August 2016)  
9 Cruz E, 2016: Philippines May Open Mothballed Marcos-era Nuclear Power Plant (Reuters,  
30 August 2016); Republic of the Philippines Department of Energy, 2016: Philippines to Host 
Nuclear Energy Conference, www.doe.gov.ph 
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The following countries have been added to the Council’s positive watch list in 2016  

(see Table 1): 

 Chile (rank 38, BBB) made headlines in June as its high supply of solar energy led 

to a drop in consumer prices to zero in certain areas on several occasions this 

year.10 While this exemplifies Chile’s role as the largest producer of renewable 

energy in South America, it also illustrates serious systemic difficulties, as continued 

oversupply will be detrimental to investment. The main challenge faced by Chile is 

thus to expand the capacity of its infrastructure and adapt to the intermittency of 

solar and wind power to keep up with its rapid growth in renewable energy 

production. In particular, the northern and southern electricity grids of the country 

need to be connected for a more effective distribution. A project to do just that is 

underway and expected to be completed by 2017. If successful, Chile’s renewable 

energy expansion could strengthen all three trilemma dimensions in the country. 

 Ecuador (rank 50, BBC) is undergoing a major shift towards renewable energy, 

with eight new hydroelectric power plants to come online in the period 2015−2017.  

A total of 93% of the country’s energy supply is currently coming from hydropower.  

This development, if accompanied by a supportive fossil fuel infrastructure and 

improvements to the supply network, has the potential to significantly strengthen 

Ecuador’s performance across all dimensions of the Trilemma. 

 Following the 2006 nationalisation of Bolivia’s (rank 100, CCD) oil and gas sector, 

the country now plans to significantly increase its export capacity to become the 

‘Energy Heart of South America’.11 To achieve this, Bolivia plans to triple its energy 

supply by 2020. This will entail the challenges of stepping up exploration efforts, 

improving supply infrastructure, and attracting new investment. Considering 

Bolivia’s vast gas resources, this project could add significantly to the equity of 

access and energy security dimensions of the trilemma in Bolivia as well as the 

entire region.  

  
 
 
10 Dezem V and Quiroga J, 2016: Chile Has So much Solar Energy It’s giving It Away For Free 
(Bloomberg, 02 June 2016) 
11 Wilson J, 2015: Bolivia Wants to Become the Energy Heart of South America (Financial 
Times, 26 October 2015)  
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TABLE 2: 2016 ENERGY TRILEMMA INDEX – NEGATIVE WATCH LIST 

Country Rank Score Developments to watch 

Germany 5 AAA  Continuing high cost of the energy transition 

 Reform in renewables support scheme 

United Kingdom 11 AAA  Energy security concerns and an uncertain 

regulatory regime impact investments in nuclear 

and gas sector  

 Political events create uncertainty around climate 

and energy policy 

United States 14 AAC  Ageing transmission infrastructure and impending 

coal-fired power plant retirements  

 Increased frequency of extreme weather events 

Japan 30 CAB  Continuation of high import dependence  

 Political, legal, and administrative barriers to 

diversification 

Brazil 57 CBB  Droughts affecting hydroelectricity generation 

 Sharp increase in energy prices 

South Africa 84 CCD  Continuing struggle with power shortages 

 Maintenance efforts by main utility creates 

difficulties for independently produced renewable 

energy to enter the market 

Source: World Energy Council / Oliver Wyman, 2016 

Negative watch list 
The following countries remain on the negative watch list (see Table 2): 

 While Germany’s (rank 5, AAA) overall ranking has improved, it remains on the 

Council’s negative watch list as it continues to be affected by the impacts of the plan 

to transition Germany's energy system, which includes goals of increasing power 

generation from renewable sources, a reduction of primary energy usage and CO2 

emissions, as well as the phase-out of nuclear power by 2022 (14% of the electricity 

generation mix in 2014).12 However, a reform of the legislation for renewables 

support, to come into force in 2017, shifting from feed-in tariffs (FITs) to market-

based support mechanisms, may impact the speed of this transition. Further, 

Germany’s energy equity performance has seen a decline over the past years as 

energy services became more expensive due to renewable energy subsidies being 
 
 
12 Appunn K, 2016: Germany’s Energy Consumption and Power Mix in Charts (Clean Energy 
Wire, 09 June 2016)  
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levied. Further changes in energy security and environmental sustainability are 

expected in future evaluations.  

 The United Kingdom (rank 11, AAA) continues to face significant challenges in 

securing energy supply. Plans to close the UK’s remaining coal plants are being put 

into question by the country’s decision to leave the EU, as a potential exit from the 

single market could significantly increase the cost of its energy imports. The 

government recently agreed to the planned construction of a nuclear reactor at 

Hinkley Point after a prolonged debate on cost and energy security concerns. 

However, investment uncertainty remains due to planned changes to the regulation 

of foreign ownership of critical infrastructure. Moreover, the recent sharp decrease 

in FITs for wind and solar power may hinder investments in these sectors, impacting 

the country's goal to further diversify its energy supply and improve environmental 

sustainability. The newly established Department for Business, Energy and 

Industrial Strategy, which replaces the Department of Energy and Climate Change, 

may however provide more clarity for future energy investments. 

 Despite an improvement in its overall ranking, the United States (rank 14, AAC) 

faces a key challenge in addressing its ageing energy transmission, storage, and 

distribution systems, as highlighted by the Department of Energy's Quadrennial 

Energy Review.13 While there have been initiatives to diversify the country’s energy 

supply and improve its emergency response measures in light of the increasing 

frequency of extreme weather events, more investment is needed to tackle this 

challenge.14 In addition, the majority of coal-fired and nuclear power plants are at 

least 30 years old, and, with an average lifespan of just 40 years, will need to be 

replaced over the coming years.15 This poses challenges to the country's energy 

security over the coming years despite the expected increase in the country’s 

energy exports. Moreover, the markedly different approaches to climate and energy 

policy of the two leading parties in the upcoming 2016 presidential election further 

add an element of political uncertainty to the sector. 

 The government of Japan (rank 30, CAB) is pursuing a strategy of diversifying its 

energy supply, which, since the accident at Fukushima, has been comprised 

overwhelmingly of fossil fuels. The new strategy will include increasing the share of 

renewables to 13−14% and the share of nuclear energy to 10−11% of the national 

primary energy supply by 2030.16 To this effect, three of the country’s nuclear 

reactors are back online, while the resumption of energy production at other 

reactors has so far been delayed due to time-consuming examinations by the 

Nuclear Regulation Authority, political difficulties and legal challenges.17  

 
 
13 Conca J, 2015: It Really Is Our Aging infrastructure (Forbes, 21 May 2015) 
14 US Department of Energy, 2016: Energy Secretary Ernest Moniz Calls for Increased 
Investment to Enhance US Energy Emergency Response 
15 EIA, 2011: Age of Electric Power Generators Varies Widely, 16 June 2011 
16 Japanese Ministry of Economy, Trade and Industry, 2015: Long-term Energy Supply and 
Demand Outlook 
17 Stapczynski S, 2016: Japan Reactor Restart Signals Latest Step in Nuclear Rebirth 
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 The capacity of South Africa’s (rank 84, CCD) energy system has improved over 

the past year due to increasing investment in infrastructure maintenance and fossil 

fuels, and the frequency of blackouts has decreased. However, the country still 

struggles to diversify its energy sources, with the majority of its electricity still being 

supplied by Eskom through fossil fuels.18 Plans to build new nuclear reactors are on 

hold, and independent producers of renewable energy, while having made some 

advances over the past two years, still need to develop strong inroads into the 

country’s supply. Unless these residual issues are addressed, South Africa’s 

sustainability score is unlikely to improve. 

In 2016, Brazil was added to the Council’s negative watch list: 

 Brazil (Rank 57, CBB), which produces over 70% of its total energy through 

hydroelectric power, has recently experienced a severe drought, lasting from 2014 

until late 2015. This has negatively impacted many of the country’s hydroelectric 

facilities.19 Another concern is the sharp rise in energy prices by 50% in 2015, with 

further increases expected in the future. Policymakers have to find ways to render 

the country’s energy sector more resilient to extreme weather events and pursue 

policies to guarantee energy security and equity of access. 

AN ENERGY SECTOR IN TRANSITION: THE 2016 ENERGY 
TRILEMMA INDEX IN CONTEXT  
Every country has opportunities to improve its energy performance, regardless of whether 

they are ranked first or last. However, the energy sector is at a transition point and 

improving energy performance will prove to be challenging. In addition, energy services 

must expand to meet rising global energy demand in many emerging economies and 

provide more than 1 billion people with needed access to modern energy services. Energy 

infrastructure needs to be expanded using low-carbon technologies while energy security 

and reliability must be maintained and strengthened in a context of increasing risks and 

resilience challenges posed by running legacy systems. At the same time new business 

models to tackle these challenges are becoming more prominent, which will require new 

approaches to market designs and regulation.  

Energy industry and energy leaders have been implementing changes and making strides 

to meet these challenges. To meet energy and climate goals, governments must enact and 

continue to push the evolution of energy policies and financing solutions that support rapid 

transitions and expansion of energy infrastructure.  

The 2016 World Energy Trilemma: Defining measures to accelerate the energy transition, 

the companion report to this Index, identified five focus areas to drive progress on the 

 

(Bloomberg, 11 August 2016); Harding R, 2016: Japan’s Nuclear Restart Stymied by Courts 
(Financial Times, 06 April 2016)  
18 Cohen M and Burkhardt P, 2015: What is South Africa Doing to Tackle Its Electricity Crisis? 
(Bloomberg, 08 September 2015)  
19 Leahy J, 2015: São Paulo Drought Raises Fears of Brazil Energy Crisis (Financial Times,  
11 February 2015) 
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energy trilemma and offers guidance in the complex task of translating the trilemma goals 

of energy security, energy equity and environmental sustainability into tangible actions.  

The five focus areas are derived from a review of the findings of the past five trilemma 

reports and Trilemma Index trends over the same time period as well as a wide 

assessment of country energy strategies.  

Five focus areas to accelerate the energy transition  
Drawing on case studies and interviews with energy leaders, this 2016 report identifies five 

focus areas necessary to make progress on the energy trilemma: 

1. TRANSFORMING ENERGY SUPPLY. Policymakers and decision makers must set clear 

and straightforward energy targets and build a broad consensus for the transition in energy 

supply and demand. This process must include new entrants to the energy sector and early 

engagement with affected communities. Taking an adaptive approach by launching pilot 

projects and regularly analysing policy effectiveness is crucial for the successful delivery 

and implementation of policies.  

2. ADVANCING ENERGY ACCESS. Many emerging and developing economies continue 

to struggle to expand energy infrastructures to support advanced energy security, reliability 

and access. To increase private sector investments in infrastructure expansion and 

modernisation, countries are reforming regulatory frameworks to decrease the cost of doing 

business, and to increase competitiveness in the electricity market. In tandem, distributed 

generation through solar and wind renewables is bringing energy access to rural and 

remote communities that cannot currently be cost-effectively connected to the grid.  

Solely expanding energy access infrastructure is not enough. Countries must look to a 

range of innovative mechanisms that enable affordable access for people to utilise the 

benefits of modern energy for income-generating activities. Innovative mechanisms include 

pay-as-you-go business models and mobile banking solutions to promote the take-up of 

renewable-powered energy services.  

3. ADDRESSING AFFORDABILITY. Many countries with lower gross domestic products 

(GDPs) and low rankings on the energy equity dimension are struggling to ensure energy 

affordability while financing or creating the investment conditions to support energy 

infrastructure expansion. Over the short term, subsidies can be vital for lower-income 

consumers and for supporting social and economic programmes. Energy subsidies can be 

costly to deploy, are contentious to remove, and tend to decrease overall performance on 

the energy trilemma over the long term. The case studies in 2016 World Energy Trilemma 

report demonstrate how long-term subsidies can erode the profitability of utilities, stall 

improvements in energy infrastructure and stimulate inefficient energy use.  

4. IMPROVING ENERGY EFFICIENCY AND MANAGING DEMAND. Energy efficiency 

and managing energy demand continue to be globally perceived as top action priorities with 

huge potential for improvement. As highlighted through the case studies in the companion 

report, cost savings alone are often insufficient to stimulate the adoption of energy 

efficiencies or behaviours.  
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Policymakers must align the interests of asset owners, users and regulators, and continue 

to implement a combination of energy efficiency standards, performance ratings, labelling 

programmes and incentives. They must also increase awareness across all industrial 

sectors, and encourage consumers to continue to focus on greater energy efficiency.  

5. DECARBONISING THE ENERGY SECTOR. The groundbreaking conclusion of COP 21 

added increasing momentum to the global transition to low-carbon energy. Dynamic and 

flexible renewable energy investment policies are the key to responding to evolving market 

dynamics and technological developments. Meeting COP 21 climate goals will require a 

clear path to a meaningful carbon price signal and changes beyond the energy sector and 

across the economy. Governments have a role in building the necessary consensus for 

change.  

Recommendations  
There are lessons emerging from innovative and tried-and-tested policies to overcome 

barriers and make progress on the energy trilemma:  

Policy matters: Policy choices, and creating a regime to support a robust energy sector, 

are critical to lasting energy trilemma performance regardless of a country’s resources or 

geographic location.  

Time matters: Policies and investments intended to change energy supply and demand at 

a national level will take time and will likely be disruptive. Countries must act now to 

progress on the trilemma with secure, equitable and environmentally sustainable energy to 

support a thriving energy sector, a competitive economy and a healthy society.  

Other recommendations include:  

 Improved coordination and looking beyond the energy sector to meet climate 

change goals is critical.  

 Policymakers should provide clarity to the market with succinct and aligned signals 

when devising policy strategies in order for investors to assess their commitments 

against long-term trends.  

 Governments need to be strongly supportive of private sector investment in 

research, innovation and development.  

 A change-management approach in communicating policies and setting 

expectations should be adopted to take into account technology changes and any 

setbacks that may occur in the future to avoid stakeholder backlash.  

 Desired transitions in the energy sector must be accompanied and stimulated by 

transitions in regulatory frameworks. ‘Energy 2.0’ must be enabled by ‘regulations 

2.0’. 
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REGIONAL PROFILES 

The variability in performance seen across the three dimensions of the Trilemma Index 

shows the degree to which the energy challenges faced by each country are unique. 

However, the transnational nature of both energy markets and environmental sustainability 

issues necessitates a view that extends past the country level. A comparison of key metrics 

across geographical regions and GDP groups (see Table 3) illustrates this point.  

TABLE 3: COMPARISON OF KEY METRICS ACROSS GEOGRAPHICAL 
REGIONS AND GDP GROUPS 

Source: World Energy Council/Oliver Wyman, 2016 

As shown in the World Energy Trilemma reports, energy leaders have emphasised the 

need to examine opportunities to adopt regionally coordinated approaches to energy 

resources, infrastructure and regulation. However, the disparities between and within 

regions make this a difficult task. 
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Asia

Europe 32,390 25.4 100 75 85           0.22       2,499       0.09        0.28           8.9           0.0

Lat. Am. & Caribbean 13,203 31.7  92 54            85           0.12        3,678       0.08        0.24 14.5           3.4

Middle East & N. Africa 37,417 46.2  97 94 95           0.12 2,325       0.08        0.35 12.1            4.7

North America 39,141 27.8  100 84 95           0.20       4,223        0.10 0.35 10.2           0.3

Sub-Saharan Africa 5,628 26.2  37 16             50          0.08 3,794        0.15 0.18 16.2 3.8

Group I 54,608  31.9  98 88 88 0.24        2,078 0.08        0.26           6.4             1.1

Group II 22,818 32.0  97 76 87           0.18        2,998 0.08         0.32         10.7            1.8

Group III 10,999 31.1  89 47             83            0.11 3, 117 0.09 0.29          13.1            3.2

Group IV 3,360 24.7  47 13 49          0.08 3,463 0.16         0.19 18.1            4.3

GDP group

Global average 22.937 30.1  84 57 78           0.18        2,920        0.10 0.27          11.9 2.5
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This section presents regional energy trilemma balances and performances. In addition, 

with reference to the World Energy Council’s Scenarios to 2060, it outlines the trilemma 

challenges and opportunities each region will face going forward. 

The World Energy Scenarios identify three possible routes through a Grand Transition to 

2060: Modern Jazz, Hard Rock and Unfinished Symphony. 

The Grand Transition refers to the world’s energy evolution through to 2060. While there 

are many uncertainties in this transition, there are a number of known, strong trends that 

will fundamentally change the world’s energy system. Regardless of the selected energy 

scenario, the trends of the Grand Transition will lead to a world in 2060 with: 

 a significantly lower population and slower global labour force growth 

 a range of new energy technologies 

 a greater appreciation of the planet’s environmental boundaries 

 a shift in economic and geopolitical power towards Asia. 

There are three possible paths for the energy sector during this transition: 

Modern Jazz: The world of 2060 has a diverse set of resilient and lower carbon energy 

systems. There is a complex, competitive and efficient market landscape that promotes the 

open access to information, innovation and the rapid deployment of new technologies. 

Unfinished Symphony: The world of 2060 has a global, integrated and resilient low 

carbon energy system. Global institutions and national governments support enabling 

technologies and there is unified action on security, environmental and economic issues. 

Hard Rock: The world of 2060 has a set of diverse economic, energy and sustainability 

outcomes. National interests result in a fractured world with little collaboration between 

governments. Deployment of enabling technologies is limited based on availability of local 

resources and little attention is paid to climate change. 
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ASIA 

Asia faces the challenge of facilitating sustainable growth of its highly energy-

intensive, emerging economies while managing increasing energy demand and 

growing energy import dependence. Improvements on all three trilemma dimensions 

are possible by increasing the use of renewable energy sources, and decreasing 

import dependence through reliable trade relationships and improved infrastructure. 

FIGURE 4: ASIA’S ENERGY TRILEMMA PROFILE 

Source: World Energy Council / Oliver Wyman, 2016 

Asia is the world’s largest and most populous continent and energy demand is continuing to 

grow. The region includes a diverse array of economies, with less developed countries 

(Nepal and Pakistan), rapidly developing economies (China, India, Indonesia), and highly-

developed nations (Japan, the Republic of Korea, New Zealand).  

Many countries in the region are in the lower half of the Index. Nonetheless, several 

countries have exhibited positive trends in their trilemma performance. The Philippines, for 

instance, has improved the diversity of its electricity generation, which now includes more 

than 15% of electricity generated from non-hydropower renewable energy sources. This 

achievement has allowed the country to decrease its dependence on fuel imports, improve 

electricity access and quality of electricity supply, as well as reduce emission intensity. 

However, possibly the most notable energy development of the region is occurring in 

Australia. The country now has several Liquefied Natural Gas (LNG) projects in operation 

and three more under construction.20 With an expansion of LNG exports, the higher 

adoption of natural gas could be an important means of improving the region’s energy 

trilemma profile.  

Between 2040 and 2050, Asia is projected to surpass North America and Europe combined 

in terms of GDP, population size, military, health, and education spending, and 

technological investment.21 In line with these projections, fast-growing Asian economies are 
 
 
20 Appea, 2016: Australian LNG projects 
21 World Energy Council, 2016: World Energy Scenarios to 2060 
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currently in the midst of a highly energy-intensive stage of their economic development 

characterised by massive investments in infrastructure.  

China and India in particular are expected to play significant roles in determining the future 

of the region’s energy mix and sustainability; these two countries will be the primary driver 

behind demand growth to 2060 in the region (see Figure 5).  

FIGURE 5: PRIMARY ENERGY CONSUMPTION (PER CAPITA) IN CHINA AND 
INDIA UP TP 2060 

Source: World Energy Council, 2016: World Energy Scenarios to 2060 

As these countries’ economies continue to grow, it is especially important that they 

transition away from carbon-intensive energy sources and economic activities to ensure 

global climate targets are met.  This may be challenging as the rapid growth in car 

ownership in China and India illustrates. In an effort to reduce GHG emissions, the Chinese 

government has invested heavily in electric vehicle subsidies (US$4.6bn) with a target of  

5 million electric cars on the road by 2020. However, with current forecasts estimating that 

only 1.29 million electric cars will be sold by then, it is questionable whether this target will 

be met.22 Meanwhile, India aims to have an all-electric car fleet by 2030, but will face 

limitations due to poor electricity infrastructure.23  

Energy security is a key focus for the region and, according to the World Energy Scenarios, 

will remain so over the next 50 years. This focus has led to significant investments in and 

national pledges to use renewable energy sources in some Asian countries, which is 

expected to positively impact the diversity of energy supply in the region. 

Due to low natural resource endowments, the East Asian region, including Korea, Japan, 

and China largely depends on imports to meet its current energy consumption needs. This 

significantly impacts East Asia’s ability to secure its energy supply independently. The 

Republic of Korea, for example, relies almost entirely on crude oil imports and is the second 

largest importer of LNG after Japan. Japan is also the second largest coal importer and 
 
 
22 Automotive News, 2016: Skepticism Surrounds China EV Boom 
23 Green Car Reports, 2016: India’s Ambitious Goal: All Electric Vehicles on Road by 2030 
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third largest net importer of crude oil and petroleum products in the world.24 In 2013, China 

became the world’s largest net importer of oil.25 

Despite Asia’s current struggle to balance the energy trilemma, it has the potential to 

improve on all three dimensions of the energy trilemma over the next 50 years. According 

to the 2016 World Energy Scenarios, energy intensity is expected to decrase between  

25−76% by 2060 and CO2 intensity could decrease between 73−93% by 2060 compared to 

2014 levels (see Figure 6 and 7).26 Moreover, diversity of primary energy supply will 

increase compared to 2014, providing a positive outlook on the energy security of the 

region. However, the region’s energy security may be negatively impacted by the 

increasing dependence on energy imports. In order to minimise the vulnerability caused by 

increasing import dependence, the region should focus on building reliable trading 

relationships and developing its energy infrastructure. 

FIGURE 6: CENTRAL ASIA’S PROJECTED ENERGY AND CO2 INTENSITY  

 
FIGURE 7: EAST ASIA’S PROJECTED ENERGY AND CO2 INTENS 

 

 

 

 
 
Source: World Energy Council, 2016: World Energy Scenarios to 2060 

  
 
 
24 U.S. Energy Information Administration, 2013: Japan is the Second Largest Net Importer of 
Fossil Fuels in the World 
25 U.S. Energy Information Administration 
26 World Energy Council, 2016: World Energy Scenarios to 2060 

0

2

4

6

8

10

12

14

2010 2020 2030 2040 2050 2060

Final energy intensity (MJ/USD2010 MER)

0

0.2

0.4

0.6

0.8

1

1.2

2010 2020 2030 2040 2050 2060

CO2 intensity (kg CO2/USD2010)

Modern Jazz Unfinished Symphony Hard Rock Modern Jazz Unfinished Symphony Hard Rock



 

WORLD ENERGY COUNCIL |  ENERGY TRILEMMA INDEX 

 

 26

2010 2030 2060

Modern Jazz Unfinished Symphony

EJ
/y

Coal      Oil      Gas      Nuclear      Renewables

Hard Rock

2010 2030 2060 2010 2030 2060
0

50

100

150

200

250

300

0

20

40

60

80

100

120

140

160

180

2010 2030 2060

Modern Jazz Unfinished Symphony

EJ
/y

Coal      Oil      Gas      Nuclear      Renewables

Hard Rock

2010 2030 2060 2010 2030 2060

The region’s future energy trilemma performance will depend on the path it takes. The 

Modern Jazz Scenario serves as a transition to a highly productive world, in which Asia is 

the economic and geopolitical centre. If Asia does not make concerted efforts to shift to 

renewable energy sources and address poverty and inequity, a declining performance on 

the environmental sustainability and energy equity dimensions of the energy trilemma may 

be inevitable; this would impact the region’s ability to drive a balanced improvement on the 

energy trilemma. 

FIGURE 8: CENTRAL ASIA’S PROJECTED DIVERSITY OF PRIMARY ENERGY 
SUPPLY  

 

 

 

 

 

 

 
 
FIGURE 9: EAST ASIA’S PROJECTED DIVERSITY OF PRIMARY ENERGY 
SUPPLY  

 

 

 

 

 

 

 
Source: World Energy Council, 2016: World Energy Scenarios to 2060 
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EUROPE 

Although European countries lead the 2016 Index, the region still faces the challenge 

of managing the energy security and affordability risks resulting from the energy 

transition. To maintain a strong trilemma performance, policymakers must focus on 

energy market design, regional markets, demand management, and designing an 

effective carbon price to successfully manage the challenging energy transition. 

FIGURE 10: EUROPE’S ENERGY TRILEMMA PROFILE 

Source: World Energy Council / Oliver Wyman, 2016 

European countries lead the 2016 Index, claiming nine of the top 10 spots. The European 

Union’s (EU) long-term climate and energy strategy, implemented through the ‘2020 

Climate and Energy Package’ is a key driver contributing towards the region’s continued 

strong Index performance.27 Analysis shows that the EU is broadly on track to meet the  

20-20-20 goals.28 Together with the region’s strong Index performance this shows that the 

EU’s policy making is contributing towards the region’s success in the Index. 

However, temporary external factors, including the global financial crisis of 2008/09 may 

have accelerated the progress on these energy sustainability goals in the short term due to 

the associated dip in energy demand and reduction in industrial activity. In order to secure 

the top ranks of the Index going forward, the region needs to continue working on the  

20-20-20 goals. Additionally, the region should focus on energy security, while ensuring the 

long-term affordability of the energy system (at both the household and industrial levels). 

Government policies aimed at achieving the 20-20-20 targets threaten the financial viability 

of the overall power sector, which will further financially impact both governments and 

consumers. This highlights the challenges that Europe faces in developing policies that 

promote balanced progress on the energy trilemma. Specifically, policies to achieve climate 
 
 
27 World Energy Trilemma 2016: Defining measures to accelerate the energy transition 
28 Eurostat, 2016: Europe 2020 indicators − climate change and energy 
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targets and increase the share of renewables have distorted electricity markets, causing 

decreased wholesale prices, and in turn have undermined investments in wholesale 

capacity. These occurrences render modern gas plants non-viable, while older, more 

polluting coal plants with lower marginal costs are able to operate profitably. 

For example, Germany requires a total investment of US$58bn until 2033 to ensure the 

security of supply for conventional power generation and storage.29 Under current 

conditions, the utilities’ market share in power generation capacity is projected to decline by 

one-third, to less than 50% by 2033 as households and businesses invest directly in their 

own renewables-based power generation capacity. The German government will have to 

redesign the structure of its electricity market to compensate backup providers, keep 

conventional generation viable and encourage financing of larger-scale generation capacity 

during a period of energy transition. Along with this, the German government will need to 

focus on making gas power plants a more attractive investment option than CO2-intensive 

coal power plants.  

The UK also faces significant challenges in securing energy supply following the steady 

decline of domestic production of fossil fuels, the phase-out of nuclear power plants, and 

the introduction of European legislation that would force many coal plants to close. Ageing 

infrastructure, reduced investments in the wind and solar sectors, and tightened reserve 

capacity margins impose further strains on energy supply. The current uncertainty in future 

energy policy presented by the ‘Brexit’ referendum vote may stall necessary investments in 

updated energy infrastructure. 

Eastern European countries face a different set of obstacles in addressing their future 

progress on the energy trilemma, particularly in energy security and environmental 

sustainability, including developing financial markets and a secure investment environment 

to encourage investment in the energy system to support economic growth. 

Europe outperforms all regions with regards to energy access and the reliability of energy 

supply. However, high energy prices are a concern to many European countries. At 

governmental level, high expenditure is required to stimulate renewable energy growth. 

From 2012 to 2020, for example, an estimated €40.5bn will be spent in France to support 

the renewable power sector.30 A significant portion of this investment will be borne at the 

consumer level.  

To secure a high and balanced performance on the Energy Trilemma Index, meet the  

20-20-20 targets, and the more ambitious energy targets set for 2030, European 

policymakers must enhance their existing climate and energy efforts. Specifically, they must 

place a greater focus on energy market design, regional energy markets, energy demand 

management, and the proper price setting for carbon. 

  
 
 
29 Oliver Wyman, 2014: Power Generation Disruption: Germany’s Case for Change 
30 Deloitte, 2015: Energy Market Reform in Europe  
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FIGURE 11: EUROPE’S PROJECTED ENERGY AND CO2 INTENSITY  

Source: World Energy Council, 2016: World Energy Scenarios to 2060 

Despite the policy challenges ahead, all three World Energy Scenarios show promising 

trends to 2060 (see Figure 11): final energy intensity is predicted to decrease by 21−59%  

by 2060, while CO2 intensity is expected to decrease by 41−83% by 2060, showing positive 

trends for Europe’s performance on the environmental sustainability dimension of the 

energy trilemma in the long term. The region’s performance on the energy security 

dimension is also predicted to fare well over the long term, with energy imports falling from 

their current 12% to 5−9.6% by 2060. At the same time, the diversity of primary energy 

supply is expected to increase (see Figure 12). 

FIGURE 12: EUROPE’S PROJECTED DIVERSITY OF PRIMARY ENERGY 
SUPPLY 

 

 

 

 

 

 

 
Source: World Energy Council, 2016: World Energy Scenarios to 2060 
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LATIN AMERICA AND THE CARIBBEAN 

The Latin America and Caribbean (LAC) region must work on improving and 

maintaining its energy security by increasing the energy system’s resilience to 

extreme weather events and improving energy equity. Diversifying the energy supply 

with low-carbon sources such as solar and wind and increasing regional 

interconnection will be key. However, large-scale investments are required to finance 

the development of resilient energy infrastructure. 

FIGURE 13: LAC’S ENERGY TRILEMMA PROFILE 

Source: World Energy Council / Oliver Wyman, 2016 

LAC is an energy-rich region with large oil and gas deposits and great natural endowments 

of exploitable renewable energy. The region is comprised of both net energy importers and 

exporters, including OPEC members Ecuador and Venezuela. The LAC region includes the 

majority of the world’s hydro-powered countries such as Colombia, Uruguay, Costa Rica, 

Ecuador, Brazil, Peru and Paraguay. Many LAC countries with higher performance on the 

Index owe their success to leveraging strong hydropower capabilities. In Brazil and 

Colombia in particular, the extensive use of hydropower has led to low emissions and 

higher electrification rates. 

Environmental sustainability is LAC’s strongest trilemma dimension, with the region as a 

whole accounting for only 9% of the world’s GHG emissions. In the long term, the region’s 

environmental performance is expected to improve even further, with CO2 emission 

intensity expected to decrease by 26−81% by 2060 and the region’s energy intensity 

decreasing by 10−59% by 2060.31 

However, the region’s strong reliance on hydropower is also a risk factor for energy security 

as it is highly susceptible to changing weather patterns. For example, in 2015 and early 

2016, the region’s hydropower output was significantly affected by El Niño related droughts. 

 
 
31 World Energy Council, 2016: World Energy Scenarios to 2060  
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The resulting power shortages led to spikes in energy prices and the need to use less 

efficient and more polluting short-term back-up energy sources to manage the power 

shortages. While El Niño effects are natural, recurring events, their frequency and severity 

are expected to increase over time, making the region more vulnerable to decreased 

hydroelectric power generation and energy shortages in the long term.32  

FIGURE 14: LAC’S PROJECTED ENERGY AND CO2 INTENSITY  

Source: World Energy Council, 2016: World Energy Scenarios to 2060 

The region’s success in adapting to changing weather patterns and the water-energy nexus 

will impact its path to greater energy sustainability. For example, to address increased 

droughts, LAC countries must develop and implement substantial soft and hard resilience 

measures, including conventional, solar and wind power generation. Regional integration 

(e.g., the Central American Integrated System Project, which will connect Guatemala,  

El Salvador, Honduras, Nicaragua, Costa Rica and Panama) is expected to play an 

increasingly important role in the region’s ability to increase resilience. 

Another critical approach to mitigating the impacts of reduced hydropower resources is 

attracting investment. To be successful in this area, LAC countries will need to develop a 

secure investment profile, a task which will require overcoming several hurdles. In 

particular, hydropowered LAC countries will need to develop a strong pipeline of ‘bankable 

projects’ and increase investors’ comfort with new renewables to strengthen the resilience 

of energy systems. For example, Argentina is particularly limited by a lack of investment in 

all energy sectors due to a persisting energy price freeze instituted by its government in 

response to the 2001 economic crisis, which has stunted the profitability of the energy 

sector. Although the country possesses large reserves of unconventional oil and natural 

gas, it is unable to exploit them due to its inability to attract the new investors necessary to 

do so. Countries that are not locked into fossil fuel heavy development paths, such as 

Nicaragua, also have problems attracting potential investments due to country risk ratings.  

Looking to the future energy trilemma path, efforts to diversify the energy mix are promising 

to be successful in the long term, with the diversity of energy supply increasing by 2060.  
 
 
32 Yale environment 360, 2016: El Niño and Climate Change: Wild weather may get wilder;  
World Energy Council, 2015: World Energy Perspective: The road to resilience − Managing and 
financing extreme weather risks 
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A number of low-carbon, renewable energy sources such as biomass, which is expected to 

increase from 18% to 24−40% by 2060, will change the current composition of the primary 

energy mix and ensure greater resilience and energy security. At the same time, the share 

of oil will decrease from 47% today to 20−34% in 2060.33  

FIGURE 15: LAC’S PROJECTED DIVERSITY OF PRIMARY ENERGY SUPPLY  

 

 

 

 

 

 

 
Source: World Energy Council, 2016: World Energy Scenarios to 2060 

While the share of net energy imports is expected to be near zero by 2060 for all scenarios, 

final energy consumption per capita is expected to increase by 53−85% by 2060. This 

indicates that the region will largely be energy self-sufficient by 2060, further contributing 

towards its energy security.  

Historically, industrialising countries have substantially increased their impact on the 

environment as they strive to boost economic growth and access to modern energy 

services. As most of these LAC countries’ economies are still developing, their challenge as 

they shift away from hydropower will be to meet a growing demand for electricity while 

maintaining a low environmental footprint. While urbanisation continues throughout the 

region, mitigating and adapting to the exacerbated impacts of extreme weather events in 

megacities, which are largely based around ports and require substantial energy 

infrastructure, will be a great challenge. At the same time, the region must address the 

resulting increases in smog, GHG, and CO2 emissions to maintain the existing air quality. 

However, industrialisation, urbanisation and environmental sustainability are not mutually 

exclusive and lessons can be drawn from the experiences made by hydropowered 

countries, such as Brazil, Panama, Colombia or Ecuador. 

 
 
33 World Energy Council, 2016: World Energy Scenarios to 2060  
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MIDDLE EAST AND NORTH AFRICA  

The main challenges for Middle East and North Africa (MENA) countries are high 

energy intensity, GHG emissions, and use of finite fossil fuel reserves. Combined 

with water scarcity concerns, these challenges, if not addressed, could threaten the 

region’s energy security and environmental sustainability. Many MENA countries are 

focused on improving energy efficiency and diversifying their economies and energy 

mixes through an increased use of solar and nuclear power. Significant changes to 

the region’s trilemma performance are however only likely to show towards the 

2020s and 2040s. 

FIGURE 16: MENA’S ENERGY TRILEMMA PROFILE 

Source: World Energy Council / Oliver Wyman, 2016 

The MENA region is central to the world’s oil and gas agenda. The region has tremendous 

fossil fuel resources, with 54.9% of global oil and 50.3% of global gas.34 As the Trilemma 

Index emphasises diversity and resilience as well as demand management in measuring 

energy security, MENA countries have a comparatively weaker energy security 

performance. To improve their energy security, many countries in the region are 

diversifying their energy mix and power generation, and are working on reducing final 

energy consumption. In the long term, the region is expected to increase the diversity of 

primary energy supply and reduce its final energy consumption per capita by 1−5%. 

However, these changes will only become visible towards the 2020s and 2040s.  

In the short term however, the complex political and security landscape in some MENA 

countries is translating into reduced investments and supply disruptions, which are 

exacerbated by low oil prices; supply disruptions amount to almost three million barrels per 

day (Mb/d), with those disruptions concentrated in Libya (1.3 Mb/d) and Iran (860 Kb/d).35  

 
 
34 BP, 2016: Statistical Review of World Energy  
35 BP, 2015: BP Statistical Review of the World 2015 and Chatham House: Royal Institute of 
International Affairs, 2016: Middle East and North Africa Energy; Carnegie Endowment for 
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FIGURE 17: MENA’S PROJECTED DIVERSITY OF  
PRIMARY ENERGY SUPPLY  

Source: World Energy Council, 2016: World Energy Scenarios to 2060 

Many energy security concerns in less oil-rich countries relate to the Nile and the energy-

water-food nexus. Egypt, for example, is dependent on the Nile for 97% of its water needs 

and experiences limited rainfalls, a trend that is set to continue. Coupled with population 

growth and the potential redistribution of the Nile’s resources to other riparian nations,36 

Egypt’s water overuse may lead to severe water scarcity in the future and impact plans  

for increased hydropower in the region. In fact, Egypt could run out of water by 2025,  

which highlights the energy-water-food nexus challenges the country and region are facing.37  

Fossil-fuelled economies, such as Saudi Arabia and the UAE, are also facing energy 

security threats due to their high rate of energy consumption growth. However, many of 

these countries have recognised these risks and are making concerted efforts to mitigate 

their effects, including energy diversification. The UAE, for example, has set the goal to 

increase the low-carbon energy contribution of renewable energy and nuclear power to 

 

International Peace, 2015: Middle East and North Africa Oil Producers are Facing a New  
Price Reality 
36 Upstream riparian nations are experiencing high population growth, leading to additional 
strains on the Nile. Uganda and Ethiopia are undergoing especially high population growth 
levels, at 3.1% and 2.9% per annum respectively, which will intensify water needs due to rising 
consumption by industry, agriculture and households. Ethiopia is simultaneously experiencing 
strong economic growth, at 7.5% over the past three years, which is stimulating the development 
of infrastructure projects along the Nile. As other upstream nations experience economic growth, 
additional water infrastructure projects are expected to follow, which could lead to reduced flows 
for downstream riparian nations. 
37 Future Directions International, 2013: Conflict on the Nile: The future of transboundary water 
disputes over the world’s longest river 
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24% of the overall energy mix by 2021.38 The UAE plans to meet these targets using 

government-driven investment in large infrastructure projects, technical assistance and 

cooperation agreements with international energy agencies and governments, as well as 

economic support mechanisms including net metering and slab tariffs, to improve the 

competitiveness of solar energy and overall improved energy efficiency.  

Saudi Arabia is pursuing energy reforms to address its energy security concerns. In 

December 2015, the country announced the first round of its energy reforms, which 

includes raising the price of gasoline with the goal of promoting energy efficiency and 

reducing the cost of subsidies. With fossil fuel subsidies amounting to over US$62bn, of 

which 75% are for oil, subsidy reductions are expected to cut costs by 12% following the 

energy reform. Prices will be increased by 60% for petrol, approximately 66% for gas and 

around 130% for ethane. The subsidy reforms are expected to generate US$30bn in 

savings per year by 2020.39  

FIGURE 18: MENA’S PROJECTED ENERGY AND CO2 INTENSITY  

Source: World Energy Council, 2016: World Energy Scenarios to 2060 

In 2012, the MENA region was responsible for approximately 7% of total global GHG 

emissions. This is relatively low, compared to other regions such as North America and 

Asia, which produced approximately 12% and 50% of global GHG emissions the same 

year. However, CO2 emissions are projected to increase by 19% in the Council's Hard Rock 

scenario. Conversely, energy intensity and CO2 intensity will decrease in all three of the 

World Energy Council’s Scenarios to 2060 (Figure 18). 

To prevent emission increases and secure development along a path similar to that of the 

Unfinished Symphony scenario, the MENA region must place an increased focus on 

improving both energy security and environmental sustainability levels. An expansion of 

existing efforts to improve energy efficiency and diversify the energy mix would provide a 

good foundation for such a shift. MENA countries could build on these developments by 

increasing transparency in market value of energy to improve demand management and 

energy-water-nexus issues. 

 
 
38 World Energy Council, 2016: World Energy Trilemma 2016: Defining measures to accelerate 
the energy transition 
39 ibid. 
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NORTH AMERICA 

With 14% of total global GHG emissions stemming from North America, the region 

must improve environmental sustainability and update ageing energy infrastructure 

to strengthen resilience to emerging risks, including extreme weather events and 

cyber attacks. Environmental sustainability is expected to improve significantly due 

to emission reduction measures such as the development of carbon capture, usage 

and storage technologies, and further diversification of the energy mix. 

FIGURE 19: NORTH AMERICA’S ENERGY TRILEMMA PROFILE 

Source: World Energy Council / Oliver Wyman, 2016 

North America, comprised of Canada, the United States (US) and Mexico, is the second 

strongest geographic region on the Index after Europe. Despite its strong performance, the 

region faces two main challenges: securing supply of energy over the long term and 

improving environmental sustainability.  

North America is well endowed with fossil fuel resources, including oil, natural gas, and 

coal, and hydropower potential. Due to the region’s natural resource endowment, energy 

security concerns are of a different nature than those of regions with limited energy 

resources. These include the need to diversify energy sources to increase energy security 

and the urgency of managing demand and increasing energy efficiency.  

Reducing the carbon footprint, and mitigating the impacts of increasing GHG emissions, is 

especially important for North America due to emerging risks, including more extreme 

weather events. In 2012, North America accounted for 14% of total global GHG 

emissions,40 which are expected to peak by 2030 and then fall back down to 2010 levels or 

even lower.  

 
 
40 World Resources Institute (WRI), 2014: CAIT 2.0 – WRI’s Climate Data Explorer 
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Some progress has already been made in diversifying energy sources and decarbonizing 

electricity generation with greater shares of natural gas and renewables. The US has set 

2020 emission targets as aggressive as those of several of the top 10 countries in the Index 

and has already made progress towards meeting these goals, driven by a reduction in coal-

fired power generation and improvements in transport efficiency. In Canada, the Federal 

government is expected to publish a GHG reduction plan in autumn 2016 that may feature 

standardised and expanded emission disclosure requirements for the private sector. This 

plan will set a national price on carbon emissions. In addition, the four provinces that 

include 80% of the Canadian population have already established or are in the process of 

introducing a carbon price, which is typically either a tax or a cap-and-trade programme. 

Based on these experiences, Canadian officials believe that a carbon price is the most 

effective way to reduce emissions while simultaneously fostering necessary innovation, and 

this approach will be even more impactful if taken more uniformly.41  While this path may 

work in Canada, certain national characteristics suggest that this will not be the case in the 

US.  Most significantly, resistance by the US Congress and general regulatory uncertainty 

could stall, or permanently prevent the introduction of a national carbon price. 

Looking forward, both the Modern Jazz and Unfinished Symphony scenarios project 

substantial decreases in North American CO2 emissions by 2060, of approximately 55% 

and 75% respectively. However, if North America underinvests in energy systems and fails 

to collaborate with other countries, the Hard Rock scenario may unfold (31% decrease in 

CO2 emissions by 2060).  

FIGURE 20: NORTH AMERICA’S PROJECTED ENERGY AND CO2 INTENSITY  

Source: World Energy Council, 2016: World Energy Scenarios to 2060 

Along with these challenges come potential opportunities for the region; in particular, a 

concerted effort to develop carbon capture, utilisation and storage (CCUS) technologies. 

This technology would allow the mitigation of GHG emissions from large-scale fossil-fuel 

usage in power generation, from fuel transformation, and also from industry. As all three 

North American economies rely heavily on energy production for energy exports and 

certain industries, the use of CCUS technologies, coupled with a focus on energy efficiency 

improvements, will likely prove effective in reducing GHG emissions from the energy sector. 
 
 
41 Bloomberg, 2016: Canada to Introduce National Carbon Price in 2016, Minister Says 
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A breakthrough in this area would enable the long-term utilisation of fossil fuels, thereby 

significantly improving these countries’ trilemma performance. 

Ageing infrastructure and resulting uncertainties with regards to the reliability of energy 

supply is a major concern for the US particularly. In this country, 51% of electricity 

generating capacity was built before 1980 and 74% of coal-fired plants are to come off-line 

in approximately 10 years.42 Infrastructure is susceptible to damage caused by extreme 

weather events such as hurricanes, droughts, blizzards, and flooding, resulting in longer-

lasting, more frequent failures and power interruptions, which makes investments in 

existing infrastructure and renewables alike especially important. Rising temperatures put a 

strain on the national water system, in turn threatening conventional power generation, 

which requires large volumes of water to operate. In addition, the large number of coal-fired 

power plants that are due to come off-line in the next decade further emphasises the 

importance of investments in new generation capacity and energy demand management 

requirements. The country's changing energy landscape as it moves from importer to 

exporter intensifies the need to address threats to national energy security. To secure US 

energy supply going forward, the US will have to invest to replace its energy infrastructure, 

diversify its energy mix and reduce its energy consumption. 

The US adoption of a low-carbon energy system will involve increased decentralisation of 

energy infrastructure and a much higher percentage of non-hydro renewable energy. The 

expansion of wind and solar generating capacity is pushing the present supply 

infrastructure to the limits of its maximum performance capability. The system will thus 

need to achieve an adequate balance between generation and load. New York and 

California are currently the leaders in the US in developing a comprehensive strategy for 

distributed energy resource (DER) deployment and stimulating a change to the regulated 

investor-owned utility model and could provide good models for the rest of the country.  

For its part, Mexico will likely experience both environmental sustainability and energy 

security improvements over the next 5-10 years, stemming from 2013−2014 constitutional 

reforms to increase energy sector electricity capacity. However, the country remains tasked 

with simultaneously managing the transition from a monopolistic structure to a competitive 

market scheme (following the 2014 allowance of full private sector participation in its energy 

markets) and from a high-carbon to a low-carbon economy. 

According to the 2016 World Energy Scenarios, the region’s reliance on fossil fuels is 

projected to continue through 2060 but to a lesser extent, with fossil fuels making up  

51% of primary energy by 2060.43 As shown in Figure 21, this trend is also reflected in the 

region’s overall diversity of primary energy supply. The US, for example, is placing a strong 

focus on renewables-based generation: by 2060, renewables produced in the US are 

expected to account for 17−36% of the country’s total primary energy supply.44 Mexico still 
 
 
42 World Energy Council, 2016: World Energy Trilemma 
43 World Energy Council, 2016: World Energy Scenarios 
44 ibid. The 17% refers to the Hard Rock Scenario while the 36% refers to the Unfinished 
Symphony Scenario.  
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obtains 82% of its electricity from burning fossil fuels, while Canada uses nuclear, 

hydropower and other renewables to meet 80% of its needs.45 

Final energy consumption is expected to decrease by 2060 (depending on the scenario), 

which will help alleviate the stress on the energy system. Due to the region’s natural 

resource endowment, import dependence is lower compared to other regions. In 2014, 

approximately 2% of primary energy supply was imported. This trend is expected to 

continue until 2060 with imports ranging between 0−6% until 2060.  

FIGURE 21: NORTH AMERICA’S PROJECTED CHANGES IN DIVERSITY OF 
PRIMARY ENERGY SUPPLY  

Source: World Energy Council, 2016: World Energy Scenarios to 2060 

 

 
 
45 EIA, 2013: International energy statistics  
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SUB-SAHARAN AFRICA 

Sub-Saharan Africa is challenged by the world’s lowest levels of energy access and 

commercial energy use, despite a rich endowment in resources and high renewables 

potential. Stable and widely accessible energy supply could act as a catalyst for 

regional economic development. To unlock the region’s resource potential and meet 

future energy demand the region must attract investment, build institutional capacity 

and improve its on-grid and off-grid energy supply. 

FIGURE 22: SUB-SAHARAN AFRICA’S ENERGY TRILEMMA PROFILE 

Source: World Energy Council / Oliver Wyman, 2016 

Although the region is well endowed with natural resources, including fossil fuels, 

hydropower and renewables, most Sub-Saharan African countries perform poorly on all 

three dimensions of the energy trilemma. The region is home to 16% of the global 

population,46 but at less than 700 kilograms of petrol equivalent per capita, compared to a 

North American average of 7,844 kg, it uses the lowest amount of commercial energy in the 

world.47 Globally, Sub-Saharan Africa is the most electricity poor region in terms of both the 

total number of people served and the low percentage of its overall population with access 

to modern energy services.48 Overall, the region performed poorly in the 2016 Trilemma 

Index, with a C in energy security, a D in energy equity, and a C in environmental 

sustainability.  

Stable energy supply could act as a catalyst for regional economic development. Currently, 

the region accounts for just 2.5% of the world’s total economic activity.49 However, 

depending on its development path, Sub-Saharan Africa could contribute up to 11.9% of 

the world’s total economic activity by 2060.50 However, most countries in the region depend 
 
 
46 Discourse Media: Power Struggle, 2016: Sub-Saharan Africa access to energy research brief  
47 ibid. 
48 International Energy Agency, 2016: World Energy Outlook 
49 ibid. 
50 World Energy Council, 2016: World Energy Scenarios 
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on imports for more than 65% of their energy needs and as a result, the region spends 

more on oil imports (US$18bn) than it obtains in international aid ($15.6bn).51 

Improving energy equity in the region (i.e., access to, quality and affordability of energy 

supply) will be challenging. For example, 50% of the Sub-Saharan African population lives 

in scattered rural and predominantly agrarian communities. Connecting these communities 

to the main grid would require immense infrastructure investments. An estimated US$11bn 

per annum must be invested to achieve 100% electricity access by 2030.52 However, 

historically, annual investment levels have been about $2bn.53 

Off-grid technologies represent the most feasible solution to electrify rural areas, and pay-

as-you-go models provide several advantages to customers with low or variable incomes.54 

Several Sub-Saharan African countries have already experienced success with this 

approach. M-KOPA Solar, which operates in Kenya, Uganda and Tanzania, and Off Grid 

Electric, in Tanzania and Rwanda, offer packages of small appliances, such as LED lights, 

a mobile phone charger and a radio, all of which are powered by a solar panel and a 

battery. Rather than paying for the electricity itself or purchasing more expensive kerosene 

to fuel older appliances, customers pay for the power equipment and new appliances in 

small instalments using mobile phone payment processing.55  

At the same time, a number of large-scale renewable projects are in progress. These 

include Africa’s first privately funded and developed geothermal plant, which will be built in 

Kenya; a 155 MW photovoltaic (PV) power plant, which is expected to increase Ghana’s 

power capacity by 6% when it comes online in late 2016; the Congo’s 40,000 MW Grand 

Inga Dam; and Ethiopia’s 120 MW Ashegoda wind farm.56 

Moreover, a number of untapped oil and gas reserves have been discovered in Cameroon, 

Ghana, Equatorial Guinea, the Congo (DR), Kenya, Tanzania, and Uganda, and could be 

exploited in the future. However, the process of converting these resources into energy for 

domestic populations may be challenging and effects will be limited to urban and peri-urban 

areas. For instance, in Nigeria, only 56% of the population has gained access to secure 

electricity despite the fact that the country holds the continent’s largest known natural gas 

reserves.57 This fact suggests that financing, institutional capacity and infrastructure deficits 

pose the greatest barriers to full access, rather than supply.  

  
 
 
51 EIA, 2013: International energy statistics 
52 Discourse Media: Power Struggle, 2016: Sub-Saharan Africa access to energy research brief 
53 ibid.  
54 World Energy Council, 2016: World Energy Trilemma 2016: Defining measures to accelerate 
the energy transition 
55 ibid. 
56 Banks J: Key Sub-Saharan Energy Trends and their Importance for the US (Africa Growth 
Initiative at Brookings) 
57 ibid. 
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FIGURE 23: SUB-SAHRAN AFRICA’S PROJECTED CHANGES IN DIVERSITY 
OF PRIMARY ENERGY SUPPLY  

Source: World Energy Council, 2016: World Energy Scenarios to 2060 

Managing energy demand is also a challenge for countries as they develop economically. 

South Africa, as one of the most developed countries in the region, still struggles with an 

unreliable supply of electricity, low capacity margins and the challenge of meeting growing 

energy demand. In response to insufficient electricity capacity during peak hours, South 

Africa’s major power utility has devised various strategies to engage the public in voluntary 

demand reduction. The principal approach has been rotational load shedding to avoid 

national blackouts. Ghana has also implemented an efficiency programme to promote 

energy savings and with that security of supply. The Ghanaian programme is focused on 

household refrigerators, and involves minimum energy efficiency standards, consumer 

education, as well as outreach and rebate efforts.  

Regional energy security in the long term is currently hard to predict. Projections suggest 

the region will manage the growth in energy demand, and the diversity of energy supply is 

predicted to improve. The region’s import dependence is also expected to increase to a 

maximum of 12% by 2060.   

Although the Sub-Saharan African region registers low emissions from the energy sector 

and relatively strong environmental sustainability, this trend is projected to change. Current 

environmental sustainability scores are a reflection of low energy consumption levels and 

lower social and economic development. However, economic growth is projected to 

increase significantly and energy demand in the region is predicted to more than double  

by 2050.  
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These developments are currently projected to increase CO2 levels. According to the 2016 

World Energy Scenarios, CO2 emissions are expected to increase between 104% and 

258% by 2060. At the same time, both CO2 intensity and energy intensity are expected to 

decrease between 59−92% and 66−90% respectively by 2060 (see Figure 24).   

FIGURE 24: SUB-SAHRAN AFRICA’S PROJECTED ENERGY  
AND CO2 INTENSITY  

Source: World Energy Council, 2016: World Energy Scenarios to 2060 
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COUNTRY PROFILES 

Country profiles provide the Index rankings overall and per dimension for each of the World 

Energy Council's member countries represented in the 2016 Trilemma Index as well as 

their balance score. The trilemma graph on each country profile illustrates the balance 

score, which highlights the trade-offs between the three competing 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 years. 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.   

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 Centre of its parent Marsh & 

McLennan Companies.  

The tool can be accessed at: www.worldenergy.org/data.  
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APPENDIX: INDEX METHODOLOGY 
OVERVIEW 

INTRODUCTION 
The Energy Trilemma Index assesses 125 countries’ performance across three dimensions 

of energy sustainability − energy security, energy equity, and environmental sustainability − 

within a country context. The Index’s quantification provides two results: a country’s overall 

ranking and a country’s balance score. 

The Index ranking, displayed as a number, summarises a country’s overall energy trilemma 

performance and shows its comparative positioning among 93 Council member countries 

and an additional 32 countries.58 The balance score, displayed as three letters (e.g., AAD), 

demonstrates how well a country is meeting the energy trilemma challenge – balancing the 

three dimensions – with ‘A’ being the best and ‘D’ the worst grade. 

Together, the Index ranking, balance scores and trend information provide insights into the 

key areas that countries can address to further develop a balanced energy profile and 

minimise the risks of an unsustainable imbalance. 

BACKGROUND TO THE 2016 METHODOLOGY CHANGE 
The Energy Trilemma Index was first introduced in 2009 and ranked almost 90 countries. In 

2013 the Index was expanded to cover additional countries where data could be captured 

and the ‘balance score’ was introduced to highlight how well countries manage the trade-

offs between the three energy trilemma dimensions.  

In response to the changing energy landscape, the World Energy Council, in partnership 

with global management consultancy Oliver Wyman, conducted a review of the Energy 

Trilemma Index methodology in 2016. The revised index methodology reflects global 

energy sector insights captured through six years of trilemma research, leverages improved 

data sets and addresses pressing issues that impact energy sector dynamics.  

The 2016 methodology has a broader scope to provide a more inclusive representation of 

the energy sector; enables a forward-looking view of energy performance by capturing the 

resilience of a country’s energy system and aims to reduce a potential bias to wealthier 

countries. 

The comprehensive index methodology including the full list of data references is available 

from the World Energy Council London Secretariat upon request (info@worldenergy.org).   

 
 
58 The World Energy Trilemma Index report only features country profiles for World Energy 
Council’s member countries for which sufficient data is available. Results for all 125 countries 
can be viewed at www.worldenergy.org/data. 
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INDEX STRUCTURE 
To measure a country’s overall performance, the Index looks at indicators in four areas: 

energy security, energy equity, environmental sustainability and country context. For each 

area multiple, granular indicator categories capture key aspects of performance. For 

example, energy security is evaluated by looking at security of supply and energy delivery 

and energy infrastructure resilience. Indicator categories are composed of a set of 

indicators. In total there are 35 indicators, which are made up from 71 data points (see 

Table 4).  

TABLE 4: INDEX STRUCTURE AND WEIGHTING  

Source: World Energy Council/Oliver Wyman, 2016 

Dimensions, indicator categories and indicators are assigned respective weights in the 

Energy Trilemma Index to signify their relative importance, while balancing scientific 

robustness and simplicity (for ease of understanding).  

 Trilemma dimensions: A major, overarching proposition of the Trilemma Index is 

that the three core trilemma dimensions are equally important. Each receives an 

equal weight of 30% in the Index. 

 Indicator categories: They provide an overview of energy challenges and 

opportunities facing each country in the index. Indicator categories are weighted 

equally to the dimension that they belong to. 
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 Individual indicators: Each indicator is assumed to contribute equally to the 

indicator category that they belong to; all indicators within an indicator category 

receive equal weight. 

On the basis of this weighting methodology, there are a similar number of indicators across 

the core trilemma dimensions, such that indicators receive a comparable weight as a 

reflection of their presumed importance. Slight differences among indicator weightings are 

due to the lack of additional data sets or their failure in meeting the indicator selection 

criteria. 

INDICATOR SELECTION CRITERIA 
The selection and inclusion of indicators in the index is guided by a set of pragmatic 

principles: 

 Robustness: Indicators are to be taken from reputable sources with the most 

current information available. If data for an individual country is missing for the most 

recent year, available data from previous years (maximum two years back) can be 

considered instead. Where appropriate the average indicator value of a group of 

countries sharing similar characteristics with the country with missing data is used 

to substitute for the missing information. Such characteristics may include GDP 

group, region, and/or other profiles. 

 Contextual sensitivity: Indicators capture different country situations (for example, 

wealth, size) and where appropriate indicators are normalised by GDP (PPP),  

GDP (PPP) per capita or other relevant metrics such as electricity consumption. 

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

situations in the context of the Index goals. 

 Distinctiveness: Each indicator focuses on a different aspect of the issue being 

explored, unless reinforcement is required. 

 Coverage: Individual indicators are required to provide data for 50% of countries 

included in the Index. Only countries with data available for at least 75% of all 

indicators and 50% per indicator group are included in the Index calculation.59  

 Comparability: Data to calculate an indicator is derived from as single and 

common a unique source as possible, to ensure comparability between countries. 
 
 
59 Indicators for electricity and gas prices currently experience <50% coverage. In the first year 
of implementation, a couple of theoretically critical indicators may fall short of the coverage 
criterion due to the lack of robust data covering a broad set of in-scope countries. As these 
indicators are theoretically important for a relevant and meaningful Trilemma Index, the World 
Energy Council is reluctant to exclude these indicators solely on the grounds of low data 
coverage. As such, the World Energy Council will strive to collect additional data from member 
countries to complement existing sources and ensure that we can meet the coverage criterion in 
future years. 
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However, in cases where data accuracy or coverage can be greatly improved, 

exceptions can be made if the data sources produce comparable results. 

 Balance: Indicators within each dimension (and dimensions across the Index) 

exhibit coverage of different issues.  

CALCULATION OF THE INDEX RESULTS AND THE  
BALANCE SCORE 
After data for each indicator is collected and verified, and scores have been calculated for 

each indicator, the indicator-level results are standardised using the z-score and then re-

scaled to a range between 0−100. This is to ensure cross-indicator, cross-category and 

cross-dimension comparability. With that, indicators can be combined into dimension score, 

based on the weights assigned to each indicator.    

The balance score grade (A to D) for each dimension score is assigned based on the mean 

and standard deviation of each dimension. This approach ensures that the distribution of 

grades stay true to that of the underlying scores. 

 Grade A: Countries with a dimension score >0.75 standard deviation above the 

mean dimension score across all in-scope countries 

 Grade B: Countries with a dimension score of the mean value to 0.75 standard 

deviation above the mean across countries 

 Grade C: Countries with a dimension score of -0.75 standard deviation below the 

mean to the mean dimension score across countries 

 Grade D: Countries with a dimension score ≤-0.75 standard deviation below the 

mean dimension score across countries. 

CALCULATION OF TRENDS 
Trends have been calculated taking into account rank changes between years and the 

mean standard deviation of a country’s result across all years which is evaluated against 

the mean standard deviation of all countries per trilemma dimension.  

 Upward trend: Countries that improve by 3 or more ranks from 2014 to 2015 and 

by 3 or more ranks from 2015 to 2016, if their standard deviation is larger than the 

mean standard deviation across all countries. 

 Downward trend: Countries that fall by 3 or more ranks from 2014 to 2015 and by 

3 or more ranks from 2015 to 2016, if the standard deviation of their score is larger 

than the mean standard deviation across all countries. 
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