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ABOUT WORLD ENERGY TRILEMMA 2016 

The World Energy Councilôs definition of energy sustainability is based on three core 

dimensions: energy security, energy equity, and environmental sustainability. Balancing these 

three goals constitutes a ótrilemmaô and is the basis for the prosperity and competitiveness of 

individual countries.  

The World Energy Trilemma Report 2016, prepared in partnership with global consultancy 

Oliver Wyman, a subsidiary of Marsh & McLennan Companies, identifies five focus areas to 

drive progress on the energy trilemma.  

Developed through interviews with policymakers and private sector energy leaders, analyses 

of five years of the Energy Trilemma findings, and associated wide assessment of energy 

strategies, the report offers guidance in the complex task of translating the trilemma goals of 

security, equity and sustainability into tangible actions. 

 



 

 

FOREWORD  

In our research for this year's World Energy Trilemma report, we, that is the World 

Energy Council and our project partner, global consultancy firm Oliver Wyman, set 

out to ascertain what the data we have assembled over the last five years tells us 

about how energy policy can best address the challenges of securing the trilemma 

goals of security, environmental sustainability, and equity.  

What we found underlined the importance of some key themes featured in our 

reports. There is no simple linkage between any specific policy and performance 

on the three energy dimensions of the trilemma. This is perhaps not too surprising, 

since what works in any particular country depends both on its individual 

circumstances and the quality of execution of policies. Moreover, when it comes to 

reconciling growing demand for energy with the (relatively recent) emphasis on 

reducing greenhouse gas emissions to mitigate the impact of climate change, and 

doing so affordably, we all still have a lot to learn. We therefore have taken the 

opportunity to highlight the lessons emerging from innovative policies to address 

the energy trilemma. 

First among these is the need to provide clarity to the market. This is particularly 

important in devising strategies to finance the transition to a low carbon energy 

system and to expand access to modern energy services, since investors need to 

be able to assess their proposed commitments against long term trends, whether 

in supply and demand, technology development, or the evolution of policy. 

When it comes to implementation, we will need to push forward in critical areas 

using a staged approach, with an eye to the longer term but also the ability to learn 

by doing and to adapt our incentives as circumstances change. We need to get 

better at co-ordination - including looking beyond the energy sector to meet climate 

and energy goals, which will require changes right across the economy to our 

transportation, manufacturing, construction and agricultural sectors. 

Innovation will be at the heart of how we meet these challenges cost effectively, 

and governments need to be strongly supportive of private sector investment in 

innovation and research, development and demonstration. While disruptive new 

technologies will appear in the future, we already have the range of tools to do 

what is needed - but getting them all to market quickly is a different matter. 

The fundamental nature of the changes we need to make requires us to adopt a 

change management approach in communicating policies and setting 
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expectations. No longer can we act as if change of this significance will be cost 

free and completely straightforward - there will be setbacks along the way which 

need to be allowed for. Politicians have a grave responsibility to foreswear short 

term point scoring, based on oversimplified approaches, when setbacks occur.  

Industry too must play its part, and it will be better able to do so if policymakers 

stimulate a broader industry engagement. This will need to embrace the new types 

of company who are driving such rapid change in the energy sector if policy and 

regulation is to keep up to date with changing business models and 

business/customer relations. These in turn will require new forms of customer 

engagement calling for increased communication with the public.  Social 

acceptance of change on this scale and at this pace can only be secured with a 

great deal of conscious effort from all government and business leaders. 

Overall, the challenges seem daunting. But we benefit from a sophistication of 

understanding of how to tackle them which is unprecedented. What we must do 

now is convert that understanding into effective policies. The trilemma process is 

designed to facilitate the dialogue among all stakeholders which is a precondition 

of early and effective action. 

 

 

Joan MacNaughton 

Executive Chair, World Energy Trilemma  
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EXECUTIVE SUMMARY  

The energy sector is at a transition point and faces a range of growing 

challenges. Countries have committed to reducing greenhouse gas 

emissions (GHG) under the 2015 climate change agreement (COP 21), 

putting a renewed focus on the decarbonisation of the energy sector. 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. At the same time as transforming 

market designs and expanding energy infrastructure, energy security and 

reliability must be maintained and strengthened in a context of increasing 

risks and resilience challenges. 

The energy industry and energy leaders have been implementing changes and 

making strides to meet these challenges. To meet the goals of 2020 and beyond, 

governments must enact and continue to push the evolution of energy policies and 

financing solutions that support rapid transitions and expansion of energy 

infrastructure. Through interviews with policymakers and private sector energy 

leaders, an analysis of five years of the Energy Trilemma Index, and associated 

wide assessment of countriesô energy strategies, this 2016 World Energy Trilemma 

report has identified five focus areas to drive progress on the energy trilemma and 

offers guidance in the complex task of translating the trilemma goals of security, 

equity and sustainability into tangible actions. 

FIVE FOCUS AREAS TO ACCELERATE THE  
ENERGY TRANSITION 
 

1. TRANSFORMING ENERGY SUPPLY. Policymakers and decision takers 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 
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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 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 this 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, cost savings alone are often insufficient to stimulate the adoption of 

energy efficiencies or behaviours. 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. 
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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 countryôs 

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. óEnergy 2.0ô must be 
enabled by óregulations 2.0ô.  
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INTRODUCTION 

The energy sector is at a transition point and faces a range of growing challenges. 

Globally, energy demand is predicted to grow by one-third over 2015ï2040, 

primarily in non-OECD countries.
1
  

The primary drivers of this demand are: a global population growth from 7 billion 

today to 9 billion by 2040; a projected 150% growth in the global economy in the 

same time period; and trends in increasing urbanisation and mobility. For example, 

between 2014 and 2040, it is expected that almost 1 billion vehicles will be added 

in developing countries, as well as 47 million new commercial vehicles in the 

OECD, and 229 million in developing countries.
2
   

In addition, many countries, especially in Sub-Saharan Africa, will need to expand 

electrification and access at a pace that exceeds the local population growth to 

provide modern energy services to the estimated 1.1 billion people who currently 

do not have access to modern energy services.
3
 

At the same time, the energy sector needs to adapt to emerging risks ï such as 

increasing volatility of weather patterns and cyber risks ï and new market 

structures and frameworks to integrate new technologies ï all in a context of 

increasing price volatility. 

These trends, coupled with commitments to decrease the environmental impact of 

the energy sector, currently responsible for 35%ï40% of global greenhouse gas 

(GHG) emissions, will put strains on energy systems.  

Many countries have already made progress in improving their provision of secure, 

affordable and environmentally sustainable energy. But there is much more to do. 

All energy sources currently available at scale entail challenges in meeting the 

three goals of the energy trilemma (see Figure 1: Outlook, challenges and 

opportunities for energy sources). 

  

                                                                                                                                       

1
 International Energy Agency (IEA) (2015), World Energy Outlook 2015 (Executive summary) 

2
 Organization of the Petroleum Exporting Countries (OPEC) (2015), The World Oil Outlook 

2015 
3
 IEA and the World Bank (2015), Sustainable Energy for All 2015 ï Progress Toward 

Sustainable Energy 
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FIGURE 1: OUTLOOK, CHALLENGES AND OPPORTUNITIES FOR ENERGY 
SOURCES 

 

Source: World Energy Council / Oliver Wyman, 2016 
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Future energy goals have to be ambitious. Countries will need to deliver and 

balance their energy trilemma goals while responding to recent international 

developments. These include the first ever G20 Energy Ministers Meeting in 2015, 

the December 2015 annual conference of parties (COP 21) agreement and the 

proclamation of the United Nationôs Sustainable Development Goals (SDGs) which 

included a focus on energy access. 

These energy ambitions are reflected in the outcomes of the World Energy Issues 

Monitor, which shows that renewable energies and energy-efficiency 

improvements have become key action items for energy leaders globally (see 

Figure 2: World Energy Issues Monitor ï Key action priorities). 

FIGURE 2: WORLD ENERGY ISSUES MONITOR ï KEY ACTION PRIORITIES 

 

Source: World Energy Council (2016), World Energy Issues Monitor 2016 

The 2016 World Energy Trilemma report, prepared in partnership with global 

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

& McLennan Companies, aims to support policymakers in the complex task of 

translating the trilemma goals of energy security, energy equity and environmental 

sustainability, into implementation actions. Leveraging five years of World Energy 
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Trilemma reports and indices and a wide assessment of country energy strategies, 

the 2016 report identifies five areas where countries have focused efforts to drive 

progress on the energy trilemma goals:  

1. transforming energy supply 

2. advancing energy access 

3. addressing affordability  

4. improving energy efficiency and managing demand  

5. decarbonising the energy sector.  

Within each focus area, selected policy tools are analysed, highlighting the barriers 

from policy design to implementation and the learning from policy initiatives across 

the world. Policy examples from a variety of countries illustrate how best to manage 

the trade-offs and spill-overs within the energy trilemma framework of security, 

equity and environmental sustainability. As one policymaker noted, ñPolicymakers 

need to consider trade-offs according to country context.ò But neglecting one 

dimension of the trilemma can result in unintended consequences and higher future 

costs in economic, social and environmental terms, while improvements on a single 

dimension can often have positive impacts on the overall trilemma results.  

This report has a strong focus on the decarbonisation of the electricity sector. 

Electricity generation is a key source of GHG emissions. While progress has been 

made in many geographical areas to reduce carbon intensity, there is an 

expectation for electricity to play a growing role in heat and transport. Some 

estimates suggest that electric vehicles could be 35% of new car sales by 2040, 

and other research predicts that the rapidly falling costs of lithium-ion battery costs, 

(which have dropped 65% since 2010), could spur a faster adoption of electric 

vehicles. The resulting transitions and growth trajectory of the electricity sector will 

have a huge impact on the worldôs economy and environment. How countries drive 

electrification, promote efficient use of electricity, and the regulations surrounding 

electricity will be key. 

The link between a countryôs performance on the Energy Trilemma Index and the 

steps required to improve is not always self-evident. A countryôs performance often 

involves a number of interrelated factors, of which policy is one part. These factors 

include technology development, market forces, institutional arrangements, and 

corporate and consumer values, among others. While existing institutions, markets 

and capabilities are taken into account, the report focuses on policies. As noted in 

the 2011 World Energy Trilemma report, ñPolicymaker choice is a key 
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discriminating factor of energy performance: while countries may exhibit similar 

contextual positioning and resource endowments it is ultimately the choices made 

by policymakers that cause the energy performance scores of otherwise similar 

countries to diverge.ò
4
  

Supported by interviews with energy leaders in policy and regulatory fields as well 

as the private sector, the report concludes with key findings and recommendations 

for policymakers to overcome barriers to improve performance on the energy 

trilemma and sets out priorities for the energy sector for 2016 onwards.  

                                                                                                                                       

4
 World Energy Council (2011), Policies for the Future 
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FIVE YEARS OF ENERGY TRILEMMA 
ASSESSMENT AND INDICES: A 
RETROSPECTIVE 

The annual World Energy Trilemma reports and indices from 2010 to 2015 

uniquely captured the priorities that were jointly identified by global energy leaders 

from public and private sectors, across developed, emerging and less developed 

nations. This sixth year of energy trilemma assessments provides an opportunity to 

review and identify where and how countries have focused efforts to make 

progress on the trilemma and to highlight policy learnings to support energy goals 

over the next five years (see Box 1). 

BOX 1: DEFINING THE THREE DIMENSIONS OF THE ENERGY TRILEMMA 

Energy security: Effective management of primary energy supply from 

domestic and external sources, reliability of energy infrastructure, and ability 

of energy providers to meet current and future demand. 

Energy equity: Accessibility and affordability of energy supply across the 

population. 

Environmental sustainability: Encompasses achievement of supply- and 

demand-side energy efficiencies and development of energy supply from 

renewable and other low-carbon sources. 

The broad context and key interconnected policy areas to support the transition to 

sustainable energy systems and balance the energy trilemma were set out in the 

2012ï2014 World Energy Trilemma reports. Three key policy areas remain 

essential for creating an attractive foundation for energy investments (see Figure 3: 

Three key interconnected policy areas).  

Predictable and durable energy policies that go beyond the political cycle and have 

clearly defined goals are the cornerstones of a sustainable energy system. To 

support the formulation of policies, the energy industry needs to be proactive in 

sharing knowledge and taking a strong role in change management with regards to 

energy use. Policymakers must ensure that energy policies: are integrated with 

adjacent policy areas (for example, environment, industry, and transportation); 

include the promotion and support of energy efficiency; and are generally 

supported by citizens. 
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Against this policy backdrop, there is a need to implement consistent, predictable 

regulatory and legal frameworks to support long-term investment in energy 

infrastructure. These include the effective use of market-based economic 

instruments to ensure a fair marketplace for all energy technologies. Alongside 

this, there is a role for carefully selected mechanisms to correct market failures 

such as ógreenô or infrastructure banks. Green bonds, well-designed public-private 

partnerships, and carefully applied subsidies, can also be important. 

FIGURE 3: THREE KEY INTERCONNECTED POLICY AREAS  

 

Source: World Energy Council (2012), World Energy Trilemma: Time to get real ï the case for sustainable 

energy policy 

Public and private initiatives that enable innovation as well as research, 

development and deployment (RD&D) projects are essential to transform the way 

energy is produced and used. Industry must lead the way in bringing forward 

technological innovations.  

The key messages and learning over the five years of energy trilemma research 

have remained strongly consistent and are reiterated and strengthened in this 

current analysis. The consistency remains, despite the significant number of 

foreseen and unforeseen global developments that have affected the energy sector 

and, with that, the energy trilemma dimensions over the period. These developments 



 

WORLD ENERGY COUNCIL  |  TRILEMMA 

 

 14 

highlight the challenges in developing lasting policy in an evolving context (see 

Figure 4: Policymaking during key global energy developments 2010ï2015). 

FIGURE 4: POLICYMAKING DURING KEY GLOBAL ENERGY 
DEVELOPMENTS 2010ï2015 

 

Source: World Energy Council/Oliver Wyman, 2016 

This challenge is reinforced in the results of the annual Energy Trilemma Index 

from 2010ï2015. The Index comparatively ranks 130 countries on their ability to 

provide a secure, affordable and environmentally sustainable energy system, and 

awards countries a balance score, highlighting their effectiveness in managing the 


