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Tipping the energy world off its axis

 Four large-scale upheavals in global energy set the scene for the new Outlook:
 The United States is turning into the undisputed global leader for oil & gas

 Solar PV is on track to be the cheapest source of new electricity in many countries

 China’s new drive to “make the skies blue again” is recasting its role in energy 

 The future is electrifying, spurred by cooling, electric vehicles & digitalisation

 These changes brighten the prospects for affordable, sustainable energy & 
require a reappraisal of approaches to energy security

 There are many possible pathways ahead & many potential pitfalls if 
governments or industry misread the signs of change

Presenter
Presentation Notes
This year’s World Energy Outlook covers many themes, fuels and technologies, as always, but in essence it is the story of four major upheavals in global energy:In the United States the shale revolution is not yet done – and it is turning the US into the undisputed global leader for oil & gas production. In our outlook, for example, US oil output growth is equivalent to 80% of the growth in global demand to 2025. The second upheaval is on cost reductions for clean energy technologies. Since 2010, costs for new solar PV have come down by 70% and this technology is on track to be the cheapest source of new generation in many countries e.g. in India by 2025 and China by 2030. Costs of new wind power are down by 25% over the same period, with recent cost trends for offshore wind particularly impressive. Battery costs down by 40%. This is upending traditional assumptions about how we can meet our future energy needs. We are all used to the idea that China drives many global trends, but typically we’re talking about markets for coal and oil. However, China’s energy future will not be the same as its energy past. As President Xi has announced, China is entering a new era in its development, and one key aspect of this is the ‘drive to make China’s skies blue again’ and tackle the issue of air pollution. China already the global leader in many clean energy technologies – for example, accounting for half of new global deployment of solar PV in 2016 (no sign of a let-up in 2017). It is also setting the pace in gas markets: LNG imports to China so far in 2017 are up 40% year-on-year. Last but not least – electrification. Electricity is becoming an ever-larger part of our energy use and our energy-related spending. The rising middle classes in warmer climates, especially in Asia, are installing air conditioners in record numbers.. electric vehicles are making a move in the transport sector; we are all surrounded by an increasing number of digital and connected devices in our daily lives. In our Outlook, electricity demand increases at twice the speed of overall energy demand. [CLICK] These changes bring reasons for optimism – they brighten the perspective for more affordable and sustainable energy, as well as access to electricity for the 1.1 billion that remain without. But there are some new risks too – need to constantly reappraise and reinforce our approaches to energy security, for example to take into account the changes on electricity. And, as we shall see, we’re still not on track to meet global objectives on climate, on access and on air quality. There are still multiple uncertainties over how these upheavals will play out and it’s never been more important to understand the underlying dynamics of a fast-changing energy world – those who misread the signs risk being caught out or left behind.As ever, there is no single story about the future of global energy – that is why, in the World Energy Outlook, we have multiple scenarios and case studies; in first part of this presentation, focus on our main scenario, the New Policies Scenario, which show where today’s policies and policy intentions are leading the energy sector.. 
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India takes the lead, as China energy growth slows

Change in energy demand, 2016-40 (Mtoe)

Old ways of understanding the world of energy are losing value as countries change roles: 
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the Middle East is fast becoming a major energy consumer & the United States a major exporter
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Presentation Notes
Over the next 25 years, the global population rises to more than 9 billion people in 2040 and we add the equivalent of a new Shanghai to the urban population every four months. What this means, in our main scenario, is a steady increase in energy needs of 1% per year on average. By 2040, energy demand is almost 30% higher than today. Put another way, the world is set to add the equivalent of today’s China plus India to its energy demand by 2040.The familiar story is that developing countries in Asia represent around two-thirds of this growth. China remains the world’s largest energy-consuming country, but as China moves to a less energy-intensive economic model the largest contribution to the increase in global demand – almost 30% – comes from India (where per capita consumption is amongst the lowest in the world today). But changes are not confined to Asia – countries are switching roles and outlooks across the world. In Africa, for example, new technologies and business models are opening up a pathway to address the chronic lack of access to modern energy faced by many. We typically think of the Middle East as the centre of global oil production – but we should also be looking at this region as a growing centre of global consumptionThe most dramatic change in roles, however, and a key story of this outlook, is the turnaround of the Unites States from a major consumer and importer to a major exporter
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.. as China moves global energy markets, again

Change in world energy demand by fuel

Low-carbon sources & natural gas meet 85% of the increase in global demand:
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A world in motion..

China’s switch to a new economic model & a cleaner energy mix drives global trends

Other countriesChina
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So energy needs are growing and the geography of energy consumption shifting, but the way in which the world meets these growing energy needs is also changing. First thing is the growing role of energy efficiency – without improvements in efficiency, the growth in global energy needs would be twice as large. Among the fuels: the outlook for coal, which met most of the growth in the last twenty-five years, is now essentially flat (in the absence of large-scale carbon capture and storage). Oil demand continues to grow to 2040, albeit at a steadily decreasing pace. Natural gas – element of continuity, strong rise to 2040, but renewables are the big winner for the future: with wind power, solar PV and others all stepping up to the plate. [CLICK] Changes in China (the country that is the subject of a special focus in WEO-2017) help us to understand and explain the switch in trends between the last twenty-five years and the next twenty-five.. China accounted for almost all the net growth in coal in the past – now the reduced needs for coal in heavy industry and power generation mean that it is a main reason why global coal demand flatlines. China has been by far the largest source of oil demand growth in the past.. but post-2025 India is now the largest source of oil growth – by 2030 oil use in China is flat (ambitious fuel efficiency standards, and 1 in 4 cars electric by end of our Outlook period). By contrast, China’s gas consumption growth is by a distance the largest in our Outlook, one-quarter of the global total. And the scale of China’s clean energy deployment, technology exports and outward investment makes it a key determinant of momentum behind the global clean energy transition. China is by far the largest market in the world for solar PV, wind power and hydropower; China by far the largest global investor in electric vehicles
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GW

Solar PV forges ahead in the global power mix

Global average annual net capacity additions by type

China, India & the US lead the charge for solar PV, while Europe is a frontrunner for onshore & 
offshore wind: rising shares of solar & wind require more flexibility to match power demand & supply
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Turning to the global picture for electricity; renewables – led by solar PV – are on the rise, and the years of rapid expansion of coal-fired power are over.. Already since 2010, renewables have led the way, with net additions outpacing all other sources combined, and wind and solar PV making up two-thirds of new renewables. However, coal-fired capacity has grown substantially over the same period, more than 80% of which was built in China and India. Gas-fired capacity has steadily increased, in part to take advantage of the increased availability of natural gas at low prices. Nuclear power has also expanded, with new builds more than compensating a wave of retirements. In 2016, more than 10 GW of new nuclear capacity came online, a level not seen since 1990.[Click] Looking forward, the buildout of coal-fired capacity slows dramatically after the completion of the 210 GW that is currently under construction. After 2020, looking even lower than shown here: with new plants just keeping ahead of retirements by around 10GW each year. [Click] Gas-fired power plants continue to be built at the recent pace, favoured for their relatively low CO2 emissions and low upfront capital costs, as well as their operational flexibility that is a major asset in renewables-rich systems. [Click] Nuclear also increases, with China becoming the global leader in nuclear energy by 2030, overtaking the United States. The outlook for nuclear expansion elsewhere is weighed down by financial difficulties in the industry and stiff competition from renewables.[Click] Renewables are a global movement, with supportive policies in over 150 countries and falling costs driving deployment: net capacity additions average close to 160 GW per year for the period to 2040. With falling costs, two out of every three dollars going into new power generation worldwide goes to renewables. China, India lead the way, accounting for more than half the global deployment of solar PV and wind to 2040. US third for solar PV additions. Renewables make up 80% of new installed capacity in the European Union, with Europe a leader in wind power (and offshore projects making up about half of growth): wind overtakes gas soon after 2030 to become the largest source of electricity. By 2040, the share of variable renewables in generation rises from 5% today to about 20% worldwide, and noticeably higher in some markets, led by Europe. The successful integration of variable renewables will depend on upgrading electricity market designs and system flexibility, the latter from conventional power plants, demand response and energy storage. In addition, market rules must provide for adequate price signals for the investment needed to ensure the reliability and security of electricity supply.
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The future is electrifying

Electricity generation by selected region

India adds the equivalent of today’s European Union to its electricity generation by 2040, 
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In our central scenario, electricity generation across the world rises to meet new and growing sources of demand:[Click] Increases in generation are however limited in advanced economies: it grows by less than 1% annually (0.6%) in the United States and less than 0.5% annually (0.3%) in the European Union. Meanwhile, electricity generation doubles in the Middle East, and more than doubles in Africa and Southeast Asia.[Click] In India electricity generation triples, adding the equivalent of the European Union today. [Click] But the region that sees the largest growth is China, with electricity generation increasing by more 4 000 TWh, about today’s generation in the United States. [Click] In advanced economies, the deployment of electric vehicles, the increasing digitalization of the economy and the electrification of heat demand are a few sources of electricity demand growth.The story is different in developing countries, where industrial motor systems are the largest source of electricity demand today, and remain so through to 2040. In many countries, an emerging middle-class buys home appliances and consumes more and more electricity, while millions of people living in warmer climates increase cooling demand (as their incomes grow). By 2040, electricity use for space cooling in China & India is equivalent to half of the EU’s electricity consumption today.You can also see a slice of the pie refers to electric vehicles – and that’s what we’re turning to now..
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Electric cars are helping to transform energy use for passenger cars, slowing the pace of growth in 
global oil demand: however, trucks, aviation, shipping & petrochemicals keep oil on a rising trend
Electric cars are helping to transform energy use for passenger cars, slowing the pace of growth in 
global oil demand: however, trucks, aviation, shipping & petrochemicals keep oil on a rising trendhowever, trucks, aviation, shipping & petrochemicals keep oil on a rising trend

EVs are on the way, but oil demand still keeps rising
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As of today, we have roughly 2 million electric cars on the road today. This is tiny compared with the size of the fleet of conventional cars (roughly 1 billion..), but momentum clearly on the side of EVs. Over the past 12 months, France and the UK announced to ban conventional cars by 2040, the Netherlands for 2030. Several cities, from Dubai to London and Los Angeles, also have ambitious plans. But from the perspective of market size, what’s most relevant are the ambitions of China and India: China aims for around 20% of electric car sales by 2025. And India is pondering to go all-electric by 2030. Similarly, the fact that many of the big car companies are rolling out long-term EV strategies is highly significant.[CLICK] What this means for our projections is that we expect strong growth. There are almost 50 million cars on the road in 2025 in our central scenario. [CLICK] By 2040, the number reaches nearly 300 million electric cars, a sizeable share compared with a fleet (by then) of roughly 2 billion cars. The largest fleets are in China and the EU, but the numbers in other markets are sizeable, too. What does this mean for emissions? And for oil demand?For emissions – especially of local pollutants – this is good news, relieving the pressure on some congested and polluted city centres. But the effect on global CO2 emissions is relatively small, a reduction of less than 1% of 2040 emissions.For oil markets, the pertinent question is what this means for the future of oil demand. Our view is that it is too early to write the obituary for oil, on the basis what we can see today.[CLICK] We do see a peak looming for passenger car oil demand. In our projections, the efforts to improve vehicle efficiency save 12 mb/d of potential additional demand. EVs add another 2.5 mb/d (avoiding 1% of global CO2 emissions). And other alternative fuels save 5 mb/d. So even with a fleet twice as large by 2040, we consume less oil in passenger cars than today.[CLICK] There are also other sectors, such as power generation, where demand falls.[CLICK] But despite these bright spots, the global picture of oil demand remains on the upward trend in our analysis: oil demand from trucks has been the subject of a full review by the IEA this year, and we find our growth expectations confirmed. Aviation and shipping will also push up oil demand. And then there are petrochemicals, which are too often overlooked (let’s not forget importance of plastics in all aspects of our lives: 40% of plastics is used for packaging, 30% for consumer goods, household goods, sport goods, furniture, electronics, etc., 20% for buildings and construction, and 10% for automotive. So 70% of plastic use is for our daily lives). To see a peak in oil demand, it’s not enough to transform passenger cars, need some significant changes also in these sectors.
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US becomes undisputed leader of oil & gas production

Oil and gas production in the United States

The US is already switching to become a net exporter of gas & becomes a net exporter of oil 
in the 2020s, helped also by the demand-side impact of fuel efficiency & fuel switching
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Not just on demand side that traditional assumptions are being challenged. A few short years ago the trendline for US oil and gas was heading steadily downwards as conventional resources became more difficult and less economic to produce..Then came what we called in WEO-2009 a ‘silent revolution’.. first shale gas, then oil. This revolution no longer silent. The trigger for growth came during period of high prices, but US oil and gas have also now proved their resilience in much lower-priced environments (CLICK). In our view, we are now in the middle of a rise in US oil and gas output that matches or exceeds all historical records (for oil, fifteen year 8 mb/d expansion to 2025 matches the fastest sustained expansion in output in Saudi Arabia in 1966-1981s; for gas, rise of 600 bcm 2008-2023 comfortably exceeds the rise in Soviet gas production when the super-giant West Siberian fields, Urengoy, Yamburg were developed); Such a dramatic turnaround has major implications across the energy world. Within the US, major economic implications – including the renaissance of energy-intensive petrochemical output. But the ripple effects are spreading across the globe as the US is transformed into a global exporter.. this is already happening for gas [with exports by pipeline to Mexico and the start of LNG shipments from the Gulf Coast]; come back to that in a minute... But, even more significantly, by the late 2020s the US is a net exporter of oil – helping North America to become the largest additional source of oil to the global market [North America exports an additional 4mb/d of crude to international markets by 2040, overtaking Russia, Africa and South America to become the second-largest supplier of crude to the international market behind the Middle East (where exports rise only by 1mb/d)]This is affecting market outlooks, challenging incumbent suppliers, changing trade flows and reshaping energy security risks.We’ve talked about what this transformation in US fortunes means, a few words on what it does not mean..US is still part of a deeply interconnected energy world – health of US energy economy remains linked to neighbours in North America and with market and policy developments elsewhere. Still large crude imports to feed US refineries and gas imports from Canada, just larger exports of lighter crudes and refined products.Net oil export not just a supply side story – US demand falls by more than 4mb/d due to fuel efficiency and switching (incl. electric vehicles: in the United States, the equivalent of the current car fleet of the state of California is electric by 2040.)Does not remove worries about investment elsewhere.. in practice remain concerned about today’s two-speed oil market; remarkable dynamism in US combined with a continued slump in activity elsewhere, remains a risk factor for market balances in the future..
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706 bcm in 2016

Global gas trade

Asia’s growing gas import requirements are largely met by LNG, 
with exports from the US accelerating a shift towards a more flexible, liquid global market 

LNG ushers in a new global gas order
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Gas is the fuel focus for WEO-2017 – as you know, we have different scenarios in the WEO-2017 that differ in many ways, but one thing that they have in common is that the contribution of gas to the global energy mix rises in all of them.. (45% rise in NPS). Gas is a versatile fuel that can contribute across multiple sectors in a modern energy economy, and it can help to achieve environmental goals when it displaces more polluting fuels – as we have seen with the recent emissions trends in the United States.But gas markets are also changing rapidly – want to describe three of these changes here: First: rising role of trade – and role of LNG. For the moment, the predominant way to move gas over long distances is via pipeline, this is the trade from Russia to Europe, and Caspian to China. But 90% of the growth in trade to 2040 comes from LNG. What does this mean – LNG inherently less rigid than pipeline trade, if there are no contractual restrictions (and these are rapidly disappearing), then LNG is free to seek out buyers wherever they are.. this is making the gas market much more global and interconnected. Second [CLICK]: there is a new roster of suppliers – an increasingly diverse range. Largest increase in the near term is coming from the United States and Australia – followed by Qatar (who recently lifted their moratorium on new gas developments), by Russia (who is increasingly diversifying into LNG), Canada, and others. By mid 2020s, US up there with Qatar and Australia as the largest exporters of LNG. Points to an increasingly competitive supply picture – potentially good news for consumers..However, there is a question mark. Putting new long-distance gas infrastructure in place requires a lot of capital, and the traditional way to raise this money was to sell the gas upfront to consumers that can commit for the long term. But long-term buyers are tough to find for the moment, and demand in the future is likely to be more fragmented, more opportunistic, demanding much more flexibility.. need to find business models that can move supply projects forward in this new market environment, risk of sharp tightening if the next wave of projects is delayed..And finally, there’s also a big shift on the consumer side – and the rising importance of consumers in Asia [CLICK]. The large gas importers of the past were from the advanced economies, mainly in Europe, Japan and Korea. But 80% of the growth in projected gas demand – and almost all of the growth in LNG demand - comes from developing world [CLICK] There is a huge opportunity for gas here, as the current share of gas in the energy mix in China and India, for example, is only around 5-6%, far below the global average above 20%. But the challenge here is that much of this gas will need to be imported, and consumers are very price-sensitive. Spoke of a risk of market tightening, gas industry cannot afford price spikes.. and, more generally, will need to work hard on controlling costs to deliver a competitive product in a world where coal remains cheap and renewables are ever-cheaper. So intense is the competition in the power sector that the largest growth sector for gas in our projections is not power generation, it’s industry..
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A new strategy for energy & sustainable development

Sustainable 
Development 

Scenario

The Sustainable Development Scenario reduces CO2 emissions in line with the objectives of the 
Paris Agreement, while also tackling air pollution and achieving universal energy access

New Policies Scenario
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Presentation Notes
Our main scenario shows the direction in which the energy system is heading, but this is an outcome that falls short of many of the global goals agreed by countries around the world. In a Sustainable Development Scenario, presented for the first time in WEO-2017, we outline a new vision of how energy can support the achievement of many of the UN’s Sustainable Development Goals; three goals (urgent action on climate change: achievement of universal access to electricity and to clean cooking, dramatic reduction in pollutant emissions). Paid particular attention to climate change at IEA and WEO, recognising that this is the foremost challenge of our time. But we have decided to combine this with two other international strategic objectives, access and air quality, that are also critical policy concerns in many countries around the world: we have analysed each of these elements separately before, but first time shown a detailed strategy and integrated pathway to achieving these three energy-related components of the UN 2030 agenda. [Click] Firstly, addressing climate change. There are many positive news for global emissions in our main scenario, with the growth of low-carbon sources, new efficiency policies, China’s transformation, India solar deployment. But – even though global emissions have stalled for the past three years – rising global energy needs continue to mean a slight but steady upward trend. Worth thinking though what pushes this higher. Coal accounts for most of the emissions, but no longer for the growth. Coal-fired power emissions are flat (around 10 Gt) and power sector emissions as a whole increase by only 5% even though electricity demand grows by 60%. It’s really transport and industry that push up the total: CO2 emissions from oil in transport almost catch up with those from coal in power generation. [Click] In our Sustainable Development Scenario, a much stronger global policy push leads to a peak in CO2 emissions before 2020 followed by a substantial decline, with emissions nearly halving by 2040, in line with the global objectives of the Paris Agreement. [Click] But sustainable development is about more than tackling climate change. Bringing modern energy to those who lack it is a key energy policy priority of many developing countries. More than a billion people still lack access to electricity and 2.8 billion people – nearly two out of every five people on earth – still lack access to clean fuels and technologies for cooking. [The use of polluting fuels for cooking leads to about 2.5 million premature deaths linked to breathing dirty smoke, with women and children suffering the worst of the effects, as well as countless hours spent gathering fuelwood, a burden borne also mostly by women]. Looked at this in detail in our recent Access report: our updated analysis suggests that, despite some brighter news on the electrification front, the world is still set to fall far short of its goal of universal energy access by 2030: by that time, nearly 700 million people still lack electricity (mostly in sub-Saharan Africa) and around 2.3 billion still rely on polluting fuels for cooking. Scaled-up action for achieving universal access is therefore essential, at the same time as tackling climate change. There is no trade-off between the two; the effect of universal access on projected CO2 emissions is marginal, and this effect is offset by reductions in other greenhouse gases. [Click] But that is not all. Our Sustainable Development Scenario is also about cleaner air, another key energy policy priority in many countries. This is a problem largely caused by energy (6 million premature deaths worldwide), and solution also to be found in the energy sector. In the Sustainable Development Scenario, premature deaths are reduced by half – combination of efficiency, pollution controls, move away from solid biomass as a cooking fuel in developing countries, + generally less reliance on fuels that need to be combusted.
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Stronger policies for a more sustainable world
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Only 15% additional investment is required to 2040 to achieve the Sustainable Development Scenario, 
with two-thirds of energy supply investment going to electricity generation & networks

The Sustainable Development Scenario in 2040
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Presentation Notes
So the Sustainable Development Scenario plots a pathway towards a more sustainable energy future: what do we need to do to get there?[Click] The world would need to be much more energy-efficient than it is today; in 2040, the amount of energy required to support economic growth would be less than half the amount that we need today[Click] The world would need to reduce its use of fossil fuels substantially, along with CCS in power generation and industry; gas is the only fuel that increases consumption relative to today (but 600 bcm higher, compared with a rise of 1700 bcm in NPS), while demand for more polluting fuels – in particular coal – goes into steep decline. But for gas to play this role, the industry needs to demonstrate credibly that they are minimising emissions of methane – a potent greenhouse gas – along the value chain.[Click] It would need to be a much more renewable-rich world  – alongside other low-carbon technologies, take solar as example here: solar PV capacity reaches 2000 GW in NPS, but extra push in SDS to 3250 GW.  Decentralised renewables are not just about climate change – they are also a key part of achieving energy access and reducing pollution – paired with cheaper batteries, a key way to bring electricity to rural areas far from the grid..[Click] It would need to be a world that is much more reliant on electricity. Notably, electric vehicles boom to around 875 million vehicles on the road by 2040 – up from a mere 2 million today (and 280 million in the NPS).[Click] And what would that cost? The overall required for capital investment would be around 16% higher than in our main scenario.. but the allocation of this investment would shift substantially towards electricity and clean energy, delivering an energy world with much lower operating costs.
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Conclusions

 The oil & gas boom in the United States is shaking up the established order, with major 
implications for markets, trade flows, investment & energy security

 The versatility of natural gas means that it is well placed to grow, but it cannot afford 
price spikes or uncertainty over methane leaks

 China continues to shape global trends, but in new ways as its “energy revolution” 
drives cost reductions for a wide range of clean energy technologies  

 Our strategy for sustainable energy shows that concerted action to address climate 
change is fully compatible with global goals on universal access & air quality

 Electrification & digitalisation are the future for many parts of the global energy system, 
creating new opportunities but also risks that policy makers have to address

Presenter
Presentation Notes
Especially over next 10 years… the US is absolutely central to developments in oil and gas marketGas well placed to grow and grows in all of our scenarios… but the pace of this growth will depend on prices / competition, timely investment.. .and credible demonstration of action on methane emissionsOur recommendation for energy market participants: watch China’s development closely… but don’t necessarily watch the same indicators that you’ve been looking at in the past: China has surprised global markets before, the speed at which it changes could surprise them again.On our Sustainable Development Scenario, much more needs to be done to put the world on a path compatible with climate goals, but the world does not have to choose between climate goals and other key policy ambitions for access and clean air. Finally, electricity is the energy source of tomorrow, creates all sorts of new opportunities but also some new challenges, market design, electricity security.. this was a big theme of our recent ministerial meeting and a topic is very much on the agenda of IEA and for the World Energy Outlook.



CO2 emissions would need to fall to 1960 levels by 2050, with an economy that is more than 20 times larger; around 80% of the 
savings are required from the G20 group.

Climate goals require an early emissions peak 
and technology innovation

CO2 emissions under NDC trends and to stay “well below 2°C”

0

10

20

30

40

2010 2020 2030 2040 2050

GtCO2

Efficiency
Renewables
CCS
Fuel switching
Nuclear
Other

NDC trends

“Well below 2°C”



Global CO2 emissions reduction by sector



CO2 Emissions in a “well below 2 degree” world
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IEA Approach to Clean Energy Transitions

• Affordable, secure, and sustainable 

• All-of-energy agency

• Data, rigorous analysis, and real-world solutions

• Help countries navigate their own clean energy transitions

• Five main areas of focus – 1) data/statistics; 2) efficiency; 3) 
renewables; 4) technology; and 5) modeling and policy

• Plans for future – IEA Clean Energy Transitions Programme 

Presenter
Presentation Notes
Outline of presentationa.       IEA’s all-of-energy approach to helping countries navigate their clean energy transitions (putting forward range of analytical tools and outputs, as well as increasingly in-depth country work)b.      How the IEA has supported countries on their clean energy transition pathways (specific examples of how these are used in developing country context)c.      Future efforts / capabilities
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Rigorous analysis

Tracking Clean Energy Progress (TCEP) highlights overall status and recent progress in clean-energy 
technologies, and provides insights to achieve full potential
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Real-world solutions

The potential real-world solutions in the Bridge Scenario apply differently across regions and countries, 
with energy efficiency & renewables as key measures worldwide
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Presentation Notes
Groundbreaking analysis of INDCsApproaching 200k downloads (seems that this is a record for an IEA free analytical publication)Very impactful in terms of dialogue with China and other association countries (see photos attached of China launch and of Fatih with  Special Envoy on Climate Change Xie Zhenhua)Developed with strong ties with countries experts. For China a one-year secondee reporting directly to NCSC – modelling excerise was feeding into the preparation of NDC, including the peak year of emissions.Nearly 200k downloads since the launch; China: 5.0 kIndia: 7.8 kBrazil: 4.8 kIndonesia: 2.2 kMexico and Thailand not in top 20 countries for download
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Country- and sector-specific technology roadmaps

Strategic vision based on specific estimates of costs, feed-in tariff levels, grid infrastructure plans, 
energy storage facilities and wind resources

China: targeted installed capacity and electricity share for wind 
power
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Country- and sector-specific technology roadmaps

Direct CO2 emission reduction options determined by technology for India’s cement sector, in line with 
future demand scenarios

India: vision for direct CO2 reductions in the cement sector

Presenter
Presentation Notes
From Low carbon technology for the Indian cement sector roadmap. This has been used by the World Bank as a basis for their project funding. 
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IEA Clean Air Strategy for Indonesia

A 7% increase in investment can save over 3 million lives in 2040, while providing energy access for all, 
lower energy import bills and leading to a peak in CO2 emissions by 2020

Increasing pollution control in coal-fired power generation, improving urban planning and using 
cleaner cooking methods can avoid 180 thousand premature deaths

Presenter
Presentation Notes
In its 2016 special report on Energy and Air Pollution, the IEA proposed a pragmatic strategy to cut pollutant emissions & deaths by around 50%, compared with the main scenario.A Clean Air Scenario, based on existing technologies & tailored to local conditions, relies on actions in three areas: 1. A long-term air quality goal 2. A package of clean air measures for the energy sector: An accelerated energy transition: more efficiency & more renewables More widespread use of advanced pollution controls 3. Strict monitoring & enforcement and effective communication Special sections on China, India, SE Asia, Mexico, Africa – produced in collaboration with experts from the countries and regionsFor India for example analysis was developed in close co-operation with national research institutes. Jointly analysed level of SO2 emissions from India’s power sector with Indian counterparts, feeding directly into the national target setting. Former high level government representative supported the review of the analysis and the feed into the national debate. Study welcomed by the Environment Minister. Work done also with press on the ground to elevate public awareness.Chinese translation launched in 2017More than 90k downloads since the launch; Top five countries for downloads: 1) US; 2) China; 3) UK; 4) India; 5) Germany. China: 9.2 kIndia: 4.4 kBrazil: 1.9kMexico: 1.6 kIndonesia: 1.3 kThailand: 1.1 k
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The way forward: IEA Energy Transitions Programme

• Increasing IEA capabilities to work with full IEA family –
major emerging economies and high-impact countries

• Combining areas of focus – 1) data/statistics; 2) 
efficiency; 3) renewables; 4) technology; and 5) modeling 
and policy

• All-of-energy agency + data/analysis/solutions = more 
affordable, secure, and environmentally sustainable 
energy transitions
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Investment data: follow the money…

In 2016, total public and private energy supply investment declined to USD 1.7 trillion. Energy efficiency 
was the biggest growth sector, although investment in biofuels and solar heating fell by a quarter

Presenter
Presentation Notes
Second example World Energy Investment ReportALSO Market reports for renewables, energy efficiency, coal, oil, gas  In-depth reviews 
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R&D funding on clean energy has remained steady at around USD 37 billion/year, leaving significant 
room for growth

Technology: global clean energy R&D needs a strong boost

Global R&D spending
on clean energy 

Top 3 IT company R&D spenders

Presenter
Presentation Notes
Part of the solution to speeding up our progress towards ambitious climate goals is to boost research and development. Now, looking at clean energy R&D – renewables, nuclear, storage, electric mobility, CCS, LEDs – and electricity networks, which are essential for a clean energy system, we have identified $37 billion of spending in 2012. The good news is that clean energy is as much as two-fifths of all the energy sector R&D.The bad news is that it has been stable since 2012 and indications for 2016 do not show an increase.[CLICK] Although the private sector’s share spending on clean energy has risen slightly, we have tracked more public sector spending than private sector spending. There is clearly much more that can be done to raise R&D spending, especially in the private sector.[CLICK] Just the top three IT companies for R&D spending have a combined research budget higher than $37 billion.To support this outcome, the IEA is working with governments and others through the Clean Energy Ministerial and Mission Innovation and will continue to develop its R&D tracking capabilities.
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Digitalization: A New Era in Energy?

• Digitalization is everywhere; digital and energy worlds are 
intersecting

• All energy demand and supply sectors are feeling the effects

• Fundamental transformation of electricity – “smart energy systems”

• Emerging risks need to be managed, including building digital 
resilience 

• Government policy design is critical; 10 no-regrets 
recommendations

Presenter
Presentation Notes
FatihThe central question our Cross-IEA Digitalization and Energy Working Group set out to answer is “whether Digitalization represents a new era in energy.”  Let me provide you our big picture findings and then turn it over to Dave Turk and Laura Cozzi, the heads of our Digitalization Working Group, to give you more specifics. First, digitalization is everywhere; and the digital and energy worlds are intersecting in a whole host of waysEnergy companies are increasingly investing in digital technologies. For instance, investments in digital electricity infrastructure and software have grown 20% per year over the past couple years. Big digital companies like Google, Microsoft, and Apple are also increasingly investing in energy, especially renewables, for instance, to power their data centres. In fact, these companies accounted for more than half of total corporate power purchase agreements for renewables over the past two years.They’re also investing in energy-related companies and technologies like Google’s purchase of Nest, which is focused on smart thermostats, and a strong focus by many in automated driving technologies.Second, we have found that all energy demand and supply sectors are feeling the effects of digitalizationFor example, digital solutions in trucking and logistics could reduce energy use in road freight by 20-25%. Smart thermostats can anticipate the behavior of occupants (based on past experience) and use real-time weather forecasts to better predict heating and cooling needs. Autonomous drones could more cheaply monitor thousands of kilometers of transmission lines over rough terrain.In sum, there is big potential across all demand and supply sectors to improve safety, efficiency and productivity.Third, the real fundamental transformation brought on by digitalization will be in electricity, leading to not just smart grids, but smart energy systems Over the next two or so decades, digitalization will enable 1 billion consumers and 11 billion smart appliances around the world to actively participate in electricity systems, that is, to alter when they draw electricity from grids.This so-called “smart demand response” has the potential to provide 185 gigawatts of system flexibility, the equivalent of all the currently installed electricity supply capacity of Australia and Italy combined.  Digital technologies will also be critical to more flexibly integrate variable renewables, allowing grids to better match energy demand when the sun is shining and the wind is blowing.Digitalization can also shift when our growing fleet of electricity vehicles can be charged from the grids, turning our cars into mobile storage devices.And digitalization can help facilitate the further development of distributed generation, such as household solar PV panels, by making it easer for these “prosumers” to sell surplus electricity to the grid or in peer-to-peer systems. Adding all of these interrelated phenomenon and systems together and you have a fundamental transformation in how our electricity systems will work.Fourth, there is not just upside opportunity here.  Emerging risks – like cybersecurity – will also need to be managedAll of these new digital devices that will be embedded throughout the our energy systems of the future will greatly increase the “surface area” for a whole host of potential cyber attacks.And while we won’t be able to prevent all cyber-attacks, we can limit their impact if we build in “digital resilience” into our energy systems.Other concerns that need to be managed include data privacy and the impacts of digitalization to jobs and skills.Fifth, policy design is absolutely criticalSmart, flexible, and well-thought-through government policies will be crucial to helping to steer these digitalization developments toward a secure, sustainable, and affordable energy future.We conclude our report with10 no-regrets policy recommendations that governments can start undertaking now to prepare for the future.Let’s now dive into some of the report’s detailed findings.  I’ll first turn it over to Dave…
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Demand response programs – in buildings, industry and transport - could provide 185 GW of flexibility, 
and avoid USD 270 billion of investment in new electricity infrastructure

Smart demand response

1 billion households and 
11 billion smart appliances
could actively participate in 
interconnected electricity 

systems

Residential sector
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EVs smart charging would provide further flexibility to the grid
saving between USD 100-280 billion investment in new electricity infrastructure

Smart charging of electric vehicles

EVs standard vs smart charging
Capacity requirement 

150 million 
EVs

140 GW

75 GW

500 million 
EVs

300 GW

190 GW

Standard charging
Smart charging
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Digitalization can help integrate variable renewables by enabling grids to better match 
energy demand to times when the sun is shining and the wind is blowing.

Integration of variable renewables

Curtailment of solar PV and wind

7%

2040

Digital 
flexibility
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