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          Countries at all income levels have the opportunity to build lasting economic growth and at the same time reduce the immense risk of climate change. But action is needed now.

The Global Commission, advised by some of the world’s leading economists, sets out a ten point Global Action Plan for governments and businesses to secure better growth in a low-carbon economy.
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          We live in a moment of great opportunity.

        

      

    
      
        The next 15 years will be critical, as the global economy undergoes a deep structural transformation that will determine the future of the world’s climate system.

It will not be “business as usual”. The global economy will grow by more than half, a billion more people will come to live in cities, and rapid technological advance will continue to change businesses and lives.

Low-carbon and climate-resilient growth is possible. The capital for the necessary investments is available, and the potential for innovation is vast. What is needed is strong political leadership and credible, consistent policies.

But without urgent action, warming could exceed 4°C by the end of the century, with extreme and potentially irreversible impacts.

This report lays out how countries across the world can reduce the risks of climate change and achieve high-quality, resilient, and inclusive economic growth.
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        We live in a moment of great opportunity, and great risk.

The opportunity is to harness the expanding capacities of human intelligence and technological progress to improve the lives of the majority of the world’s people. Over the last quarter of a century, economic growth, new technologies, and global patterns of production and trade have transformed our economies and societies. In developing countries, nearly 500 million people have risen out of poverty just in the last decade – the fastest pace of poverty reduction for which we have data. 1 But still 2.4 billion live on less than US$2 a day, and urbanisation, rising consumption and population growth have put immense pressure on natural resources.

The next 10–15 years could be an era of great progress and growth. 2 In this period we have the technological, financial and human resources to raise living standards across the world. Good policies that support investment and innovation can further reduce poverty and hunger, make fast-growing cities economically vibrant and socially inclusive, and restore and protect the world’s natural environments.
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                Introduction

But such a positive future is not guaranteed. Indeed, from the perspective of many economic decision-makers today, the outlook is troubling. Since the financial crash of 2008 and the recession that followed it, many countries have been struggling to achieve sustained prosperity. Job creation and productivity growth are widely inadequate, and inequality is rising in many places. Many low-income countries no longer know if they will be able to replicate the successes of middle-income countries. 3 Extreme poverty, low employment levels, and poor health and education outcomes are persistent problems.

Many emerging economies also fear getting stuck in an outdated model of economic development. It is striking that of over 100 countries labelled “middle-income” half a century ago, only 13 have since achieved high-income status. 4 Many have found it difficult to pursue sufficient investment in public services to meet the expectations of their rapidly expanding middle classes. Air pollution has also emerged as a major economic and social cost, with outdoor pollution alone linked to nearly 4 million premature deaths per year. 5

Meanwhile, most high-income countries are struggling with weak, unevenly distributed economic growth. Fragile public finances and continuing high levels of public and private debt are compounded by anxieties over competitiveness, inadequate investment in infrastructure renewal, and the pressure of ageing populations. 6

Then there are the unprecedented risks posed by climate change. The strong growth of the global economy before the financial crisis was accompanied by a marked surge in greenhouse gas (GHG) emissions. 7 Most of this came from the growing use of fossil fuels, along with other sources including agriculture, deforestation and industry. If current emission trends continue unchecked, the resultant increase in average global temperature could exceed 4°C above pre-industrial levels by the end of the century. This would be more than double the 2°C rise that world leaders have set as a limit to avoid the most dangerous climate impacts. 8

The risks associated with such warming are very large. They range from an increase in the frequency of extreme weather events such as floods and droughts, to severe pressures on water resources, reductions in agricultural yields in key food-producing regions, and losses of ecosystems and species. Changes in seasonal weather and precipitation patterns are already being observed, which can greatly affect rural livelihoods. Some additional warming is unavoidable due to the greenhouse gases already in the atmosphere. 9 Climate risks increase disproportionately as temperatures rise, becoming particularly high above 3°C of warming, as irreversible “tipping points” may be reached such as the collapse of ice sheets and resulting sea-level rise. 10

It is very difficult to estimate the economic costs of such effects, as there are many uncertainties. But the Intergovernmental Panel on Climate Change (IPCC) suggests that the likely costs of just 2°C of global warming would be of the order of 0.5–2% of global GDP by the middle of the century, even if strong adaptation measures are taken. Once warming has proceeded beyond this, the costs will rise further – though the IPCC finds there is too much uncertainty to estimate reliably by how much. 11 What the IPCC does confirm is that climate change impacts will affect the world’s poorest people the most; they are already doing so. But countries at all income levels face serious climate risks, as recent studies of the United States (among others) have shown. 12

Effective adaptation will be crucial to tackle the effects of warming already built into the climatic system, but it is not enough. Without stronger mitigation efforts in the next 15 years, which lead global emissions to peak and then begin to decline, the risk of exceeding 2°C of warming will greatly increase. 13 Delay in managing climate risk only worsens the problem. It increases the concentration of greenhouse gases in the atmosphere and their warming effect. And it makes it harder and costlier to shift course later on, 14 as the stock of high-carbon assets – and the number of people whose wealth and livelihoods depend on them – keeps growing, and low-carbon research and development (R&D) continues to lag.

The time to tackle climate risk is therefore now. Yet climate change is rarely the top priority for those whose decisions most affect it. Most policy-makers and business leaders face more immediate issues and risks. Many have understandable concerns about actions or investments which, whatever their long-term benefits, could involve short-term costs or loss of competitiveness. And they face particular barriers to addressing a problem, such as climate change, that requires international cooperation. This is particularly true for those in developing countries, which have not been historically responsible for causing climate change, and which still face huge challenges in reducing poverty and raising living standards. They want to be sure that wealthier countries will do their fair share, and will provide adequate finance to support poor countries’ efforts.

The challenges for economic decision-makers are thus profound. Can they overcome current economic problems and establish new models of growth? Can they, simultaneously, act to reduce climate risks?

The evidence presented in this report shows the answer to both questions is “yes”. The structural and technological changes unfolding in the global economy, combined with multiple opportunities to improve economic efficiency, now make it possible to achieve both better growth and better climate outcomes. The purpose of this report is to help economic decision-makers, in both the public and private sectors, make the most of this opportunity – and do so now.

Economic growth and climate change

There is a perception that strong economic growth and climate action are not, in fact, compatible. Some people argue that action to tackle climate change will inevitably damage economic growth, so societies have to choose: grow and accept rising climate risk, or reduce climate risk but accept economic stagnation and continued under-development.

This view is based on a fundamental misunderstanding of the dynamics of today’s global economy. It is anchored in an implicit assumption that economies are unchanging and efficient, and future growth will largely be a linear continuation of past trends. Thus any shift towards a lower-carbon path would inevitably bring higher costs and slower growth.

But “business as usual” in this sense is an illusion. New pressures on resources, changing structures of global production and trade, demographic change and technological advances have already altered countries’ growth paths. They will make the future inescapably different from the past.

The reality is that under any circumstances the next 15 years will see major structural transformations in the global economy. As population growth and urbanisation continue, global output is likely to increase by half or more. 15 Rapid technological advances will continue to reshape production and consumption patterns. Total investment in the global economy is likely to be of the order of US$300–400 trillion. 16 Of this, around US$90 trillion is likely to be invested in infrastructure across the cities, land use and energy systems where emissions will be concentrated. The global scale and speed of this investment will be unprecedented: it will inevitably result not in incremental or marginal changes to the nature of economies, but in structural ones.

But what kind of structural changes occur depends on the path societies choose. There is not a single model of development or growth which must inevitably follow that of the past. These investments can reinforce the current high-carbon, resource-intensive economy, or they can lay the foundation for low-carbon growth. This would mean building more compact, connected, coordinated cities rather than continuing with unmanaged sprawl; restoring degraded land and making agriculture more productive rather than continuing deforestation; scaling up renewable energy sources rather than continued dependence on fossil fuels.

In this sense, the choice we face is not between “business as usual” and climate action, but between alternative pathways of growth: one that exacerbates climate risk, and another that reduces it. The evidence presented in this report suggests that the low-carbon growth path can lead to as much prosperity as the high-carbon one, especially when account is taken of its multiple other benefits: from greater energy security, to cleaner air and improved health.

Identifying key drivers of change

This analysis rests on a considerable body of experience and research on the relationship between economic growth and development, and climate action. This includes academic literature as well as policy and business reports by the Organisation for Economic Co-operation and Development (OECD), United Nations agencies, multilateral development banks, the International Energy Agency (IEA) and many others. 17 The Commission’s work has drawn extensively from this body of applied economic learning, as well as from many interviews with economic decision-makers in governments, city and subnational authorities, and businesses, and with investors across the world.

A central insight of this report is that many of the policy and institutional reforms needed to revitalise growth and improve well-being over the next 15 years, can also help reduce climate risk. In most economies, there are a range of market, government and policy failures that can be corrected, as well as new technologies, business models and other options that countries at various stages of development can use to improve economic performance and climate outcomes together. These opportunities exist in the short (less than 5 years), medium (5–15 years) and long term (greater than 15 years), as the various chapters of this report show. They require good policy design and implementation across three main drivers of change:

	Raising resource efficiency: Market failures and poorly designed policies combine in many economies to distort the efficient allocation of resources, and also increase GHG emissions. Competitive markets in which prices reflect the full costs of production allow resources to flow to where they are most productive. Artificially low fossil fuel prices, for example, encourage wasteful energy use. This means there are both economic and climate benefits to be achieved by phasing out fossil fuel subsidies. A strong and predictable price on carbon – achieved through nationally appropriate taxes or emissions trading schemes – can raise new revenues while discouraging fossil fuel energy use. Policies to promote energy efficiency can free up resources for more productive uses and, if designed well, can be particularly beneficial to people on low incomes.
	Investing in low-carbon infrastructure: Productive infrastructure underpins modern economic growth. Low-carbon forms of infrastructure, particularly in energy supply, buildings and transport, are crucial to reducing GHG emissions trajectories. Yet many countries today are struggling to mobilise finance to meet infrastructure needs of any kind. This is not due to a shortage of capital in the global economy. It results, in many countries, from lack of public financing capacity, and policies and regulations, that make them unduly high-risk investments for private investors. Financial innovations, including green bonds, policy risk-sharing instruments and special-purpose vehicles that align the risk profile of low-carbon assets with the needs of institutional investors, can lower financing costs by up to 20%. 18 In middle-income countries, national development banks, sovereign wealth funds and other public institutions are playing a vital role in reducing financing costs.
	Stimulating innovation: Innovation is a core driver of economic growth, and will be crucial to enabling continued growth in a world of limited natural resources. Digital technologies, materials science and innovative business models hold particular promise for the low-carbon economy, and are already making an impact. For example, new and improved materials have driven down the cost and improved the performance of wind and solar energy, leading to a surge in global investment in renewables. 19 The potential is enormous, but technology will not automatically advance in a low-carbon direction. There are real barriers, including the sunk costs and entrenched incentives for incumbent high-carbon technologies. Policy interventions are needed to remove these barriers and accelerate the pace of low-carbon innovation, including clear and strong intellectual property rights regimes, updated standards and regulations, and increased public spending on low-carbon research and development (R&D), particularly in energy.


The report’s analysis focuses on three key economic systems which will be the locations of much of the growth in the global economy over the coming decades, and which are also the sources of most global GHG emissions. They are:

	Urban systems, from rapidly growing emerging cities to global “megacities”, whose population is set to grow by more than 1 billion over the next 15 years. 20 Cities are crucial engines of growth and prosperity. They generate around 80% of global economic output, 21 and around 70% of global energy use and energy-related GHG emissions. 22 But much urban growth today is unplanned and unstructured, with significant economic, social and environmental costs. There is now powerful evidence that more compact and connected urban development, built around mass public transport, can create cities that are economically dynamic and healthier, and have lower GHG emissions.
	Land use systems, which provide the world’s food, timber, and many other important products and materials, as well as vital ecosystem services such as water purification and climate regulation. Agriculture, forestry and other land use also account for a quarter of global GHG emissions. 23 Global agricultural productivity will have to rise by almost 2% per year to keep up with projected food demand. 24 Yet roughly a quarter of the world’s agricultural land is severely degraded, 25 and 13 million hectares of forests are cleared each year. 26 Climate change also poses enormous challenges. Adopting “climate-smart” agriculture techniques, restoring degraded farmland, and curbing deforestation and forest degradation can all help raise productivity and boost rural incomes while reducing GHG emissions.
	Energy systems, which power growth in all economies. Energy production and use already account for two-thirds of global GHG emissions, 27 and over the next 15 years, global demand for energy is expected to rise by 20–35%. 28 Meeting that demand will require major new investment, but energy options are changing. Fast-rising demand and a sharp increase in trade have led to higher and more volatile coal prices, 29 and coal-related air pollution is a growing concern. At the same time, renewable energy, particularly wind and solar power, is increasingly cost-competitive, in some places now without subsidy. Greater investment in energy efficiency has huge potential to cut and manage demand, with both economic and emissions benefits. Taking advantage of new technologies to provide modern energy services to the 1.3 billion people who still have no electricity, and 2.6 billion who lack modern cooking facilities, is also crucial for development. 30


The large investments to be made in the next 15 years in these three systems make this a critical time for defining countries’ economic trajectories. Many of these investments will involve capital assets that last three to four decades or longer. They will thus play a key role in shaping the performance of the global economy not just in the next 15 years, but for the next half-century. The carbon-intensity of those investments, meanwhile, will largely determine the scale of future climate risk.

Figure 1

Three critical economic systems and three key drivers of change



Note: Cities include urban transport, and land use includes forests; innovation includes economy-wide innovation.

The Commission’s work has focused on these three systems and on the drivers of change that are crucial to transforming them. But those drivers of change also have a broader role to play across the economy. For example, innovations in products and processes are already transforming the economic and emissions performance of energy-intensive process industries such as steel, aluminium, cement and chemicals, and will be central to future growth and emissions reduction. 31

Making it happen

Strengthening growth and tackling climate risk are therefore not just compatible goals; they can be made to reinforce each other. However, this will not happen automatically. It requires policy-makers to adopt an explicitly low-carbon pathway in economic policy. All three drivers need to be harnessed across all three economic systems. Above all, credible and consistent policy signals must be sent to businesses and investors.

This is essential: government-induced uncertainty is the enemy of investment, innovation and growth. The current vacillating and mixed signals on climate policy in many countries, especially in terms of a predictable carbon price, pose a significant dilemma for investors. In the long run, there is a significant risk that high-carbon investments may get stranded as climate policy is strengthened. But in the short run, many low-carbon investments are riskier and less profitable than they might be with strong climate policies. This uncertainty has raised the cost of capital and encouraged investors to hedge their bets between high- and low-carbon assets. Investment, jobs and growth all suffer as a result.

The conclusion that growth and climate goals can be mutually reinforcing is not surprising in the long run, beyond 15 years ahead. As the impacts of climate change grow larger, the potential harm to economies will increase. What this report shows, however, is that low-carbon policies can also generate strong growth in the medium term (5–15 years), provided that governments make the necessary policy and investment choices. Building more compact cities with good public transport, for example, not only reduces GHGs, but also allows people to move faster and more efficiently from home, to jobs, to shops and services; it reduces traffic congestion and air pollution, and it provides new business opportunities around transport hubs. Harnessing domestic renewable energy resources can boost energy security and reduce trade deficits. There is growing evidence that clean-tech R&D has particularly high spillover benefits, comparable to those from robotics, information technology (IT) and nanotechnologies.32

Even in the short term (the next five years), there are multiple opportunities to advance both economic and climate objectives by correcting market failures and policy distortions. No economy today is perfectly efficient, and many efforts to make key resources more affordable – such as by subsidising fossil fuels, water or fertilisers – have the unintended consequence of promoting inefficiency and waste. Policies to support established businesses may stifle competition from low-carbon innovators. Lack of coordination across levels of government and between neighbouring communities can lead to scattered development and sprawl, increasing the cost of infrastructure and public service delivery. Better policy design can correct these problems, increasing economic efficiency while lowering GHG emissions.

Of course, there are also many trade-offs. There are many immediate ways to achieve strong growth with higher emissions. Not all climate policies are “win-win”. The low-carbon transition will have winners and losers, and these costs will have to be faced and managed, as we discuss in more detail below. But short-term policies which weaken the prospects for stronger economic performance in the medium and long term also have real costs which should be properly acknowledged. Over time, growing climate change impacts will disrupt industry, farms and communities, with disproportionate harm to low-income countries and people, and require even greater government intervention. In such a context, it is unwise to be short-sighted.

Decoupling growth from carbon emissions

The evidence for these conclusions has been accumulating over the last decade. The theoretical basis for them has been known for some time. What is new is the practical experience around the world. National and local governments as well as businesses that have adopted lower-carbon strategies and policies have found them associated with economic performance as good as or better than their high-carbon peers’. 33 Much of this has been driven by recent technological advances. The decoupling of growth from carbon emissions in some of the best-performing economies, both in Northern Europe and in North America, demonstrates the gains that can be made in incomes, jobs, rates of innovation and profits from a low-carbon, resource-efficient model of growth. 34

Lower-carbon growth will look different in low-, middle- and high-income economies, and according to national circumstances. The Commission’s work has drawn on national studies in countries as diverse as Brazil, China, Ethiopia, India, the Republic of Korea and the United States. All exhibit multiple opportunities to achieve strong economic performance while reducing GHG emissions, but with very different policy, sectoral and investment mixes.

One question that arises from this analysis is whether lower-carbon forms of growth cost more than higher-carbon ones, in the sense of requiring greater capital expenditure. Analysis for the Commission shows that, in fact, the difference in infrastructure investment needs is likely to be relatively modest. As noted earlier, an estimated US$90 trillion will be invested in infrastructure in 2015–2030 (about US$6 trillion per year); a shift to low-carbon investments would add about US$4 trillion (about US$270 billion per year). 35 That would be less than a 5% increase in projected aggregate infrastructure investment requirements (see Figure 2).

The reason for this is that the higher capital costs of renewable energy and more energy-efficient buildings and transport systems would largely be offset by lower energy supply requirements due to energy efficiency savings, reduced fossil fuel investment, and the shift to better-planned, more compact cities. And there could be additional savings in operating costs once investments are in place – for example, from shifting to renewable energy sources and away from fossil fuels. These savings could potentially completely offset the additional capital investments. 36 Still, the costs will need to be financed, which for many developing countries will require international support. We discuss this further below.

Figure 2

Capital requirements of a high- and a low-carbon scenario



Source: Climate Policy Institute and New Climate Economy analysis based on data from IEA, 2012, and OECD, 2006, 2012. 37

The quality of growth

The transformational changes proposed in this report offer an opportunity not just to drive economic growth defined in terms of incomes and GDP, but to achieve multiple benefits, improving human well-being more widely. This underpins the Commission’s concept of “better growth”: growth that is inclusive (in the sense of distributing its rewards widely, particularly to the poorest); builds resilience; strengthens local communities and increases their economic freedom; improves the quality of life in a variety of ways, from local air quality to commuting times; and sustains the natural environment. All these benefits matter to people, but they are largely invisible in GDP, the most widely used measure of economic output.

In this sense the quality of growth matters as much as its rate. That means decision-makers need better tools to evaluate the impact of specific policies and actions, and to track economic performance more broadly. The Commission therefore supports the development and use of a wider set of economic indicators. If high rates of growth, for example, result in high levels of air pollution or environmental degradation, or if the rewards of growth are not widely distributed to reduce poverty and unemployment, it is legitimate to ask whether the economy is truly performing well. By the same token, if GDP growth is slower but other indicators show improvements, economic performance may be regarded as superior. These are judgements which people and governments will make in their own ways. 38

History suggests that societies tend to place more value on the quality of growth as they become wealthier: with their basic needs met, they can afford to address a broader set of concerns. The Commission’s analysis suggests that countries may want to place greater weight on the quality of growth earlier in their development journey, given the economic costs of air pollution, congestion, land degradation, deforestation, and other problems.

Many of the investments and policies discussed in this report will be particularly valuable to the poorest and most vulnerable people in developing countries: smallholder farmers whose crops are increasingly threatened by land degradation and climate change; the 350 million people who live in (and often depend on) forests; 39 the billions who lack modern cooking facilities, electricity or both; 40 and low-income urban residents who rely on public transport. The low-carbon economy can help reduce poverty and raise living standards in many ways, such as through “climate-smart” agriculture, payments for ecosystem services, off-grid renewable energy solutions, and bus rapid transit (BRT) systems, among many others.

The potential for a low-carbon transition to improve air quality in particular is significant. As noted earlier, rapid economic growth based on fossil fuels has led to severe air pollution in many middle-income countries. New analysis for the Commission values the health and mortality burden of air pollution in the 15 top GHG-emitting countries at an average of 4.4% of GDP (see Figure 3). In China this rises to more than 10% of GDP. 41 Substituting coal by natural gas and especially low-carbon energy sources such as renewables, hydropower and nuclear can therefore lead to major improvements in public health.

Figure 3

Cost of mortality from outdoor air pollution, 2010



Note: The estimate is for mortality from particulate matter (PM2.5) exposure in particular, which was also the focus of recent World Health Organization mortality estimates. Source: Hamilton, 2014. 42

Of course air quality can also be improved by interventions which do not lower GHG emissions, such as “end-of-pipe” pollution controls and relocation of coal-fired power stations and heavy industry away from urban areas. Realising the twin benefits of lower carbon emissions and improved health requires deliberate policy choices. Research carried out for the Commission in China suggests that doing both together is often the most cost-effective option. 43 It is clear that air pollution increases the “real cost” of fossil fuel use. For example, in large parts of Southeast Asia, coal-fired power costs as little as US$60–70 per MWh, but even conservative accounting for air pollution in 2030 adds a cost of US$40/MWh, enough to bridge or exceed the cost gap to alternative power sources. 44

A related example is in urban transport. The Commission’s analysis of urban development planning shows cities that control sprawl and are built around efficient public transport systems can both stimulate economic performance (by reducing traffic congestion, making journeys shorter, and reducing fuel costs) and reduce GHG emissions. 45 But they are also likely to improve air quality, reduce road accidents (a major source of death and injury, particularly in developing countries 46), and generate higher quality of life for residents. This, in turn, can make them more attractive to businesses and their potential employees.

These examples illustrate the potential for a lower-carbon development path to generate multiple benefits. Indeed, for most city authorities and energy and environment ministries now pursuing air quality and urban development policies throughout the world, climate change is rarely the primary reason for taking action. The reduction in carbon emissions is in effect a co-benefit of policies designed to meet other economic and social goals.

Like development more generally, low-carbon growth can increase or reduce vulnerability to climate change, depending on the choices made. 47 A crucial first step is to “climate-proof” low-carbon investments – to ensure that new infrastructure, for example, is resilient to future climate change, and that it does not leave people more vulnerable to hazards. In some cases, simple precautions will suffice, such as avoiding construction in areas prone to flooding or landslides; at other times projects may prove unviable, such as a hydropower station on a river with diminishing flows. There are also potential measures with multiple benefits: increasing resilience, supporting growth and lowering emissions. For example, climate-smart agriculture practices such as minimising tillage and planting trees on and around farmland can boost crop yields, reduce the need for inputs, increase soil carbon storage, and reduce vulnerability to drought. 48 In general, there is a strong convergence between the goals of low-carbon development and environmental sustainability.

Managing the transition

The processes of economic change discussed in this report contain four sets of variables that standard economic models do not handle well, either individually or in combination: the processes of structural transformation, the dynamics of technological change and innovation, the local and global economic impact of growing climate risk, and the valuation of non-market outputs (such as better air quality), including the trade-off with market outputs.

There is growing evidence to suggest that such models tend to overestimate the costs of climate action and underestimate the benefits. Yet even recognising this bias, the models suggest that growth and climate action can work together. In the short term, most economic models show that low-carbon pathways have higher initial rates of investment, which reduce current consumption, but have the potential to raise consumption in the medium- to long term. Some economic models that allow for efficient, fiscally neutral recycling of carbon revenues tend to show low-carbon policy (such as carbon pricing) only slightly reducing or actually increasing growth rates, even in the short run. 49

In the longer term, even so-called “general equilibrium” models (which rather unrealistically assume that economies operate at more or less perfect efficiency at all times, and struggle to integrate the dynamic increasing returns associated with disruptive technological change), predict that the difference between global GDP in low- and high-carbon scenarios by around 2030 is only around 1–4%. 50 Given how much the economy will have grown by then, that is not large: it is equivalent to reaching the same level of GDP 6–12 months later. 51 Those models which have attempted to incorporate the impacts of climate change itself show, perhaps unsurprisingly, that global GDP could perform better in lower-carbon scenarios than in higher-carbon ones, as the costs of climate impacts in the latter grow over time. 52

Economic modelling also suggests that low-carbon policies will create employment opportunities in some sectors, while in others, they will be lost (or not created). But most models suggest that the overall effects, even of strong low-carbon policies, are small, generally around plus or minus 1–2% of total employment. They depend partly on the kinds of policies adopted: some analyses suggest that using carbon pricing revenues to cut other, distortionary taxes can lead to net growth in employment in some cases. Other models show small net losses. In both cases the impact of low-carbon policy is dwarfed by the much larger effects of macroeconomic and labour market policies, and changes in the structure of economies. 53

But the fact that in relation to the economy as a whole, the net employment impacts of low-carbon policies are small does not mean that they are unimportant. On the contrary, in some sectors, the impact on jobs is likely to be significant. 54 Employment in the coal sector, which is still relatively labour-intensive in developing countries but already highly mechanised in developed economies, will almost certainly decline even beyond the job reductions that technological change would anyway cause. Employment in heavy and energy-intensive industrial sectors is also likely to be affected, as the shift to a low-carbon economy would probably shrink the relative share of these industries in the economy over the long term. At the same time, the relative value of companies involved in the fossil fuel sector in general (oil and gas as well as coal) is likely to decline over time, as future demand falls.

There is no doubt that this will create real challenges in countries where these sectors are important. Governments may need to support affected industrial sectors in developing new lower-carbon strategies, particularly to exploit the potential for technological innovation in products and processes. 55 Owners of fossil fuel assets (including governments and pension funds), and public authorities dependent on tax revenues and royalties from these sectors, will need to develop long-term transition strategies. These processes will be gradual, taking place over decades, but the earlier they are set in motion, the lower the costs will be.

There will also be many job gains. The evidence shows that investment in low-carbon energy sources and energy efficiency is a major source of job creation. For example, the International Renewable Energy Agency (IRENA) estimates that almost 6 million people were directly employed in the renewable energy sector in 2012, including over 1.7 million in China. 56 This is approaching the number of people employed in the coal industry. 57 As developed countries have adopted low-carbon measures, there has been a little-noticed but remarkable growth in employment in a wide range of businesses in the “low-carbon sector”. 58 As the transition to a lower-carbon economy accelerates, this pattern of job creation and business expansion is likely to be replicated more widely.

These relative shifts in employment between sectors will require active management by governments to ensure the political viability of a low-carbon transition. Explicit measures will be need to be implemented to support and compensate workers displaced as a consequence of the shift towards a lower-carbon economy, and communities affected by industrial decline. 59 These might include direct financial assistance, retraining and reskilling, and investment in community economic development. 60

Strategies of these kinds to achieve a “just transition”, tailored to different sectors in different countries, will need to be developed by governments at both the national and sub-national levels. More generally, it will be important for economic policies to encourage and support the redeployment of both labour and capital into new and growing sectors as others decline. Such policies, including those which stimulate open and competitive markets, are not only good for growth, but will also significantly reduce the costs of adjustment to a low-carbon economy.

“Just transition” strategies will also need to ensure that support is provided to low-income households affected by rising energy and resource prices. Higher prices are the likely consequence of two kinds of policies which the Commission argues will be essential for a low-carbon transition: the phase-out of fossil fuel subsidies, and the introduction of carbon pricing. The Commission fully recognises the political difficulties associated with such policies. It is particularly sensitive to the challenges faced by low-income countries, given their more limited institutional and financial resources, and the urgency of addressing extreme poverty.

However, the Commission is also encouraged by success stories in both developed and developing countries. Ghana and Indonesia, for example, have succeeded in reducing fossil fuel subsidies by using part of the revenues released to provide conditional cash transfers and other forms of financial assistance to low-income households. 61 A number of countries and states, such as Sweden and British Columbia in Canada, have used the revenues from carbon pricing policies or other sources of expenditure to compensate households and to subsidise energy efficiency measures, which can help cut overall energy bills. 62

Social protection policies of these kinds designed to manage the transition to a lower-carbon economy in a fair way are integral components of the policy toolkit which governments will need. Experience in almost all countries which have been through a process of economic restructuring shows that it is the distributional impacts on those sectors and communities adversely affected by change which make them politically tough to carry through. Every country will need to find its own context-specific strategies to manage these consequences.

The transition to a lower-carbon economy will be particularly difficult for low-income countries whose principal challenge remains the reduction of poverty. The Commission strongly believes that the developed world has an obligation to provide developing countries with additional financial, technical and capacity-building support to enable them to finance lower-carbon and more climate-resilient investment strategies.

Developing countries will especially need support in financing capital-intensive low-carbon and climate-resilient infrastructure assets. This reinforces the need for good, predictable regulatory arrangements which can attract private capital, alongside flows of long-term, concessional, international public climate finance. International climate finance flows need to increase sharply if climate risk is to be reduced and developing countries are to achieve lower-carbon and more climate-resilient development paths. The developed countries will need to set out a pathway to show how they will achieve their agreed goal of mobilising US$100 billion per year in public- and private-sector finance by 2020.

Reducing climate risk

The analysis conducted for the Commission suggests that, in many of the most crucial fields of growth over the coming 10–15 years, there are significant actions and policies which can drive both strong economic performance and reductions in the trajectory of GHG emissions. But how far can emissions be reduced by these methods? Would this be enough to prevent what the international community has described as the risk of “dangerous” climate change? 63

Answering this question requires, first, an idea of the trajectory of emissions which would be consistent with the international goal of holding the average global temperature rise to no more than 2°C above pre-industrial times. The Intergovernmental Panel on Climate Change (IPCC)’s review of recent emission projections suggests that if current trends continue, global emissions in 2030 will be around 68 Gt CO2e, compared with around 50 Gt CO2e today. 64 To have a likely (more than two-thirds) chance of holding the average global temperature rise to 2°C, the IPCC suggests that by 2030, global emissions should be no more than 42 Gt CO2e per year. That would require a reduction in emissions over the “base case” of 26 Gt CO2e by 2030.

To achieve this target, the carbon productivity of the world economy (defined in terms of US$ of world output/tonnes of GHG emissions) would need to increase by about 3–4% per year until 2030, compared with a historic 25-year trend of around 1% per year. 65 In 2030–2050, the improvement in carbon productivity would need to accelerate again, to around 6–7% per year, to stay on track. 66

Against this background, the Commission’s research programme has sought to calculate the emissions reductions which the most significant measures and actions set out in this report might have the potential to achieve by 2030, compared with the standard “base case”. All of the actions included in these calculations – in the fields of urban development, land use change, energy investment and specific forms of innovation in manufacturing and services – have multiple economic benefits. That is, all of them provide benefits not just in terms of standard economic indicators, but in other welfare-enhancing factors, such as reductions in rural poverty, improvements in health from better air quality, lower urban traffic congestion and the protection of ecosystem services. While some may have a small net cost considered in narrow economic terms, all can therefore make a strong claim to contribute to higher-quality growth. Another way of putting this is that governments, cities and businesses would have strong reasons to implement them even without consideration of their climate change benefits.

In total, the emissions reductions estimated to be available from the principal measures and actions described in this report add up to 14–24 Gt CO2e, depending on the extent to which the measures are implemented (see Figure 4). This range is equivalent to at least 50% and potentially up to 90% of the emissions reductions needed by 2030, as discussed above, for a two-thirds or better chance of keeping global average warming below 2°C. It must be stressed that the high end of the range would require early, broad and ambitious implementation of those measures and actions. That, in turn, would require decisive policy change and leadership, and rapid learning and sharing of best practice, combined with strong international cooperation, particularly to support developing countries’ efforts.

Calculations of this kind cannot be precise, which is why the figures come with a broad range. They depend on assumptions about what happens in the “base case”, how far specific kinds of measures can be implemented and at what cost, the level of emissions they will generate, the underlying economic conditions (including growth rates and energy prices), and how rapidly technological changes may occur. They also depend on judgements of how the multiple economic benefits of these measures and actions should be valued. But with all these caveats, the figures do provide an indication of the scale of reductions potentially available.

Figure 4

Emissions abatement potential of measures proposed in this report up to 203067



On their own, these measures would not be sufficient to achieve the full range of emissions reductions likely to be needed by 2030 to prevent dangerous climate change. But this report has not sought to examine every currently available option for emissions reduction. By the second half of the 2020s, technological change will almost certainly have led to new possibilities not known today. Thus, it is more or less impossible to estimate the economic costs and benefits of all the additional emissions reductions which may be required by 2030.

But it is clear that achieving the total mitigation needed may require actions with net economic costs. Buildings will have to be more deeply retrofitted with energy efficiency measures than could be justified otherwise. Coal- and gas-fired power stations will have to be retired early, or fitted with carbon capture and storage (CCS) technology whose sole purpose is the reduction of greenhouse gas emissions. Industrial, agricultural and transport emissions will need stronger reductions. These costs will be the “pure” costs of reducing severe climate risk, justifiable only for that reason.

Most of the economic models which have attempted to estimate the net costs of achieving a likely 2°C pathway suggest that they are relatively small, amounting to 1–4% of GDP by 2030. 68 They are almost certainly outweighed by the future economic damages associated with warming of more than 2°C that they would avoid. Still, the likelihood that actions with net costs will be needed suggests that investment in R&D on key technologies such as CCS should be scaled up considerably today.

The areas on which this report focuses involve the fundamental drivers of both growth and emissions over the long term. The low-carbon transition will not end in 2030. Much deeper reductions will be required in later years, to take global emissions down to less than 20 Gt CO2e by 2050 and near zero or below in the second half of the century.69 The measures and actions proposed in this report would help countries lay the groundwork by 2030 – in urban policy and design, land use, energy systems, economic policy, finance and technological innovation – to facilitate further climate action from 2030 onward.



Box 1 — Quantifying multiple benefits and emission reduction potential from low-carbon actions

The research undertaken for the Commission has sought to arrive at some broad, preliminary estimates of the scope for countries to undertake reforms and investments that are likely to yield significant economic, health and other benefits, while also helping curb greenhouse gas emissions. It draws upon a survey of relevant technical literature to arrive at monetary estimates of the multiple benefits per tonne of CO2 abated, related to the following actions:

	Improved health due to lower local air pollution resulting from reductions in coal use;
	Rural development benefits from better land management practices as well as forest restoration, afforestation and measures to restore degraded land linked to REDD+;
	Benefits from reduced volatility of energy prices due to lower use of fossil fuels; and
	Benefits from reduced air pollution, avoided accidents, and congestion due to shifts in transport modes – from driving to walking, cycling and public transport. 70


The results are presented by adjusting the Marginal Abatement Cost Curve (MACC) developed by McKinsey & Company. 71 Each of the blue bars in Figure 5 shows the estimated incremental cost in 2030, relative to the high-carbon alternative, of abating an extra tonne of CO2 through a specific technique or action, and the total technical abatement potential it offers. The incremental cost estimate per tonne in 2030 is based on the difference in operating and annualised capital costs between the low- and high-carbon alternatives, net of any potential savings associated with the shift to low-carbon. The red bars show the additional co-benefits associated with various abatement options, such as the health benefits from reduced local air pollution. The original McKinsey cost curve is inverted, so that methods with net benefits appear above the axis and those with net costs below, and the value of the multiple benefits is included where relevant. Thus, the chart becomes a “marginal abatement benefits curve”.

The curve shows that not only are there many abatement options that create net benefits in narrow economic terms, but there are many more – and the economic welfare gain becomes significantly larger – once co-benefits are included. A number of options with net costs in the “narrow” sense become net benefits when co-benefits are taken into account, such as reduced deforestation, recycling of new waste, and offshore wind. For energy-efficiency options, the inclusion of co-benefits can as much as triple the overall benefit.

The quantification of co-benefits undertaken here is of an exploratory nature. The coverage of co-benefits is incomplete, and various implementation issues have not been taken into account. The approach does not incorporate transaction costs, nor does it attempt to show how different sequencing or combinations of measures might give better overall results. However, it does provide a directional sense of which measures might be more attractive and cost-effective, as well as their rough contribution to meeting 2030 abatement goals. The analysis strengthens the case that policy-makers have a broad array of reform and investment options to further economic welfare while abating GHG emissions. This analysis may be particularly helpful for highlighting options where narrowly defined economic benefits are low or negative, but where the co-benefits are significant.

Figure 5

Marginal abatement benefits curve for 2030 72





Leadership

The case for acting to drive growth and climate risk reduction together is very strong. But time is not on the world’s side. The next 10-15 years will be critical.

Major shifts in the structure of economies are not unprecedented. Over the last 30 years, many developed and developing countries have undergone structural economic transformations. The evidence suggests that both well-functioning markets and well-governed public institutions are vital. Public debate, broad political support and thriving civil society organisations can make a huge difference to the chances of success.

The role of businesses in this transition is particularly important. Many companies, of all sizes in all countries, have already begun to move onto low-carbon and climate-resilient paths. Many of those that have gone furthest have found the outcomes powerfully positive for their “bottom lines”, reducing input costs, stimulating innovation and helping to address other risks. 73 Many business actions require government regulation or incentives to make them feasible – but it is incumbent on responsible companies to support the adoption of those policy frameworks, rather than oppose them, as is often the case. Many companies have made progress in reporting on their environmental and social impacts. But such reporting remains optional and in many cases partial. It now needs to be standardised and integrated into core financial reporting requirements.

This needs to be part of a more comprehensive reframing of the rules and norms of economic life. The metrics which governments, businesses, finance institutions and international organisations use to assess their performance, and the risks to which they are exposed, need routinely to incorporate a more sophisticated understanding of how economic and business outcomes relate to environmental impact. 74

Above all, a global transition to a low-carbon and climate-resilient development path will need to be underpinned by an international agreement committing countries to this collective economic future. Such an agreement could act as a powerful macroeconomic instrument, reinforcing domestic policy and sending a strong and predictable signal to businesses and investors about the future direction of the global economy. The signalling effect of such an agreement would be valuably increased if it included a long-term goal to reduce net GHG emissions to near zero or below by the second half of this century. 75 The agreement must be equitable, and developed countries must provide strong climate finance to developing countries, for adaptation, mitigation and capacity-building.

Each chapter of this report makes recommendations in specific areas of policy and action; several are included in the summaries in Part II. The recommendations have been distilled into a 10-point Global Action Plan, presented in Part III.

The wealth of evidence presented by this report shows that there is now huge scope to meet countries’ economic and social goals while also reducing climate risk. Economic leaders have a remarkable opportunity to achieve better growth and a better climate.
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        Cities are crucial to both economic growth and climate action. Urban areas are home to half the world’s population, but generate around 80% of global economic output, 76 and around 70% of global energy use and energy-related GHG emissions. 77 Over the next two decades, nearly all of the world’s net population growth is expected to occur in urban areas, with about 1.4 million people – close to the population of Stockholm – added each week. 78 By 2050, the urban population will increase by at least 2.5 billion, reaching two-thirds of the global population. 79

The stakes for growth, quality of life and carbon emissions could not be higher. The structures we build now, including roads and buildings, could last for a century or more, setting the trajectory for greenhouse gas emissions at a critical time for reining these in.
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Given the long-lived nature of urban infrastructure, the way in which we build, rebuild, maintain and enhance the world’s growing cities will not only determine their economic performance and their citizens’ quality of life; it may also define the trajectory of global GHG emissions for much of the rest of the century. This chapter takes stock of cities’ increasing contribution to both economic growth and climate change, examines the dominant patterns of development today, and presents an alternative pathway, as well as the policies needed to support and scale it up.

We focus in particular on three categories of cities:

	Emerging Cities are 291 rapidly expanding middle-income, mid-sized cities in China, India and other emerging economies, with populations of 1–10 million, and per capita incomes of US$2,000–20,000.
	Global Megacities are 33 major knowledge-, service- and trade-based urban hubs with populations above 10 million and per capita incomes over US$2,000, including capital cities such as London, Beijing and Tokyo.
	Mature Cities are 144 prosperous, established, mid-sized cities in developed countries, with per capita incomes above US$20,000, such as Stuttgart, Stockholm and Hiroshima.


Research carried out for the Commission shows that, on current trends, these cities combined will account for 60% of global GDP growth between now and 2030. They will account for close to half of global energy-related GHG emissions. Some 300 emerging cities, with populations between 1 million and 10 million, will account for over half of this growth. The question for mayors, as well as for policy-makers in economics, finance, urban planning and environmental ministries, is how to plan urban development in a way that improves economic performance and quality of life while reducing GHG emissions.

A large share of urban growth around the world involves unplanned, unstructured urban expansion, with low densities and high rates of car use. If current development trends were to continue, the global area of urbanised land could triple from 2000 to 2030, 80 the equivalent to adding an area greater than the size of Manhattan every day. At the same time, the number of cars could double, from 1 billion today to 2 billion. 81

This sprawling pattern of expansion has major costs. It can double land used per housing unit, increase the costs of providing utilities and public services by 10–30% or more, and increase motor travel and associated costs by 20–50%. 82 In fast-growing low- and middle-income countries, sprawled patterns can actually double or triple many costs, because they often have to import construction equipment. Sprawl also results in greater congestion, accident and air pollution costs; locks in inefficiently high levels of energy consumption, and makes it harder to implement more efficient models of waste management and district heating.

New modelling for this report shows that the incremental external costs of sprawl in the United States are about US$400 billion per year, due to increased costs of providing public services, higher capital requirements for infrastructure, lower overall resource productivity, and accident and pollution damages. 83 Costs can be even more acute in rapidly urbanising countries where resources are more limited. In China, urban sprawl has reduced productivity gains from agglomeration and specialisation, and led to much higher levels of capital spending than necessary to sustain growth. 84 Research from 261 Chinese cities in 2004, for example, suggested that labour productivity would rise by 8.8% if employment density doubled. 85

New analysis reviewed by the Commission shows that even in this context, cities around the world have significant opportunities in the next 5–10 years to boost resource productivity and reduce GHG emissions through economically attractive investments in the buildings, transport and waste sectors. However, without broader structural shifts in urban design and transport systems, the benefits of those measures would quickly be overwhelmed by the impacts of sustained economic and population expansion under business-as-usual patterns. In fast-growing Emerging Cities in particular, the evidence suggests energy savings and emission reductions could be erased within five years or less. 86

Thus, to unlock a new wave of sustained, long-term urban productivity improvements, we need a systemic shift to more compact, connected and coordinated development. Cities that meet these criteria are more productive, socially inclusive, resilient, cleaner, quieter and safer. They also have lower GHG emissions – a good example of the benefits of pursuing economic growth and climate change mitigation together. Figure 6, for example, contrasts the land use and GHG implications of urban development patterns followed in the US city of Atlanta and in Barcelona, Spain.

Figure 6

Energy and emissions vary widely between cities with similar income levels, depending on past infrastructure and planning decisions: Atlanta vs. Barcelona



Bertaud, A. and Richardson, A.W (2004), Transit and density: Atlanta, the United States and Western Europe, Figure 17.2 on p.6, available at http://courses.washington.edu/gmforum/Readings/Bertaud_Transit_US_Europe.pdf.

Kenworthy (2003), Transport Energy Use and Greenhouse Gases in Urban Passenger Transport Systems: A Study of 84 Global Cities, Third Conference of the Regional Government Network for Sustainable Development, Notre Dame University, Fremantle, Western Australia, September 17-19, 2003. Figure 1 on p.18 cited in Lefevre, B. (2009), Urban Transport Energy Consumption: Determinants and Strategies for its Reduction, S.A.P.I.EN.S 2(3): 1–32. Figure 6, available at http://sapiens.revues.org/914]. The reference year is 1995, with the exception of the population data which is from 1990.

 

A better model for urban development

The alternative to unplanned, unstructured urban expansion is a more efficient urban development model, based on managed growth which encourages higher densities, mixed-use neighbourhoods, walkable local environments, and – in Global Megacities and Mature Cities – the revitalisation and redevelopment of urban centres and brownfield sites, complemented by green spaces. This model prioritises high-quality public transport systems to make the most of compact urban forms and to reduce car dependence and congestion. It also boosts resource efficiency through “smarter” utilities and buildings. It has the potential to reduce urban infrastructure capital requirements by more than US$3 trillion over the next 15 years. 87 Fast-growing Emerging Cities and small urban areas have a particularly important opportunity to adopt this model from the outset, learning from others’ experience.

Shifting towards this alternative model would unlock significant medium- to long-term economic and social benefits. It would boost infrastructure productivity through the agglomeration effects of greater density, improve air quality, and deliver substantial cost savings in the transport sector. Estimates for the United States suggest that transit-oriented urban development could reduce per capita car use by 50%, reducing household expenditures by 20%. 88 At significantly lower fuel prices, sprawling Houston spends about 14% of its GDP on transport compared with 4% in Copenhagen and about 7% in many Western European cities. (Notably, Houston is now making ambitious efforts to overcome the legacy of sprawl through urban renewal and sustained investment in public transport systems.) 89

Adopting a compact, transit-oriented model in the world’s largest 724 cities, new analysis for the Commission shows, could reduce GHG emissions by up to 1.5 billion tonnes CO2e per year by 2030, mostly by reducing personal vehicle use in favour of more efficient transport modes. While achieving such savings would require transformative change, it would lay the foundation for even greater, sustained resource savings and emission reductions over the following decades.

In fact, such a shift is already happening. Re-densification is taking place in cities as diverse as London, Brussels, Tokyo, Hamburg, Nagoya and Beijing. More than 160 cities have implemented bus rapid transit (BRT) systems, which can carry large numbers of passengers per day at less than 15% of the cost of a metro.90 The BRT in Bogotá, Colombia, for example, carries up to 2.1 million passengers per day, complemented by a citywide network of bicycle paths that connect residents to public transport, community spaces and parks. 91 China will have 3,000km of urban rail networks by 2015.92 Nearly 700 cities had bike-sharing schemes at the end of 2013, up from five in 2000.93

From Copenhagen, to Hong Kong, to Portland, Oregon, in the US, cities are also showing how they can build prosperity, improve air quality, reduce GHG emissions all at once through more compact, connected and coordinated urban growth models. Stockholm reduced emissions by 35% from 1993 to 2010 while growing its economy by 41%, one of the highest growth rates in Europe. 94 Curitiba is one of the most affluent cities in Brazil, but has 25% lower per capita GHG emissions and 30% lower fuel consumption than the national average due to its groundbreaking approach to integrated land use and transport planning. 95

A strategic approach to managing urban growth at national level

Countries need to prioritise better-managed urban development and increased urban productivity as key drivers of growth and climate goals. This is especially the case for countries with rapidly urbanising populations, as current institutional arrangements often result in urban development being driven by other national priorities. Here, coordination and cooperation between national and regional governments and city leaders is essential.

Several countries are already making major policy changes to promote more compact, mixed-use land development, contain urban sprawl, maximise resource efficiency, and curtail the negative externalities of pollution, congestion and CO2 emissions. A high-profile example is China’s New National Urbanisation Plan, which places urban policy at the heart of Chinese decision-making. 96

The Commission urges all countries to develop national urbanisation strategies in conjunction with city governments, with cross-departmental representation and assigned budgets, overseen by the centre of government and/or Ministry of Finance.

They should also provide greater fiscal autonomy for cities, potentially linked to economic, social and environmental performance benchmarks, and consider setting up a special-purpose financing vehicle at the national level to support cities’ efforts to become more compact, connected and coordinated, with appropriate private-sector participation. Existing infrastructure funding should be redirected to support this transition.

Stronger policies and institutions to drive compact, connected and coordinated urban development

Building better, more productive cities is a long-term journey. It requires persistence in several key areas to shift away from business-as-usual urban expansion, with countries, regions and cities working together. As a first step, cities should seize some of the numerous opportunities available to boost resource productivity in the short- to medium term, in sectors as diverse as buildings, transport and waste management. The evidence suggests that these smaller steps could build momentum for broader, longer-term reform, especially in capacity-constrained cities.

To drive the broader structural transformation of cities, governments should prioritise strengthening strategic planning at the city, regional and national levels, with a focus on improved land use and integrated multi-modal transport infrastructure

Only about 20% of the world’s 150 largest cities have even the basic analytics needed for low-carbon planning. 97 These efforts should be supported by regulatory reform to promote higher-density, mixed-use, infill development, and new measures such as efficient parking practices.

It is also crucial to change transport incentives.

The Commission recommends that governments reform fuel subsidies and introduce new pricing mechanisms such as road user charges to reduce and eventually eliminate incentives to fossil-fuelled vehicle use.

They should also consider charges on land conversion and dispersed development, and measures that place a higher price on land than on buildings such as land taxes and development taxes. These reforms can raise revenue to invest in public transport and transit-oriented development.

In addition, there is a need for new mechanisms to finance upfront investments in smarter urban infrastructure and technology, such as greater use of land value capture, municipal bond financing, and investment platforms to prepare and package investments to attract private- sector capital. This should be complemented by more effective and accountable city-level institutions. The chapter discusses these topics in detail.

The role of the international community

The international community also has a key role to play in fostering better-managed urban growth, both by building and sharing knowledge about best practices, and by steering finance towards compact, connected and coordinated urbanisation, and away from sprawl.

The Commission recommends developing a Global Urban Productivity Initiative to promote and assist in the development of best practices in boosting urban productivity and support countries’ and cities’ own efforts.

The initiative should: build on the existing work of key international organisations already working in this field, including city networks such as C40 and ICLEI (Local Governments for Sustainability), and involve rapidly urbanising countries, mayors and business leaders. Key activities could include reviewing institutional options for systematic collection of city-level data, developing urbanisation scenarios and best practice guidance, creating an international standard for integrated municipal accounting, and targeted capacity-building.

In addition, a global city creditworthiness facility should be set up to help cities develop strategies to improve their “own source” revenues and, where sovereign governments allow it, increase their access to private capital markets.

Only 4% of the 500 largest cities in developing countries are now deemed creditworthy in international financial markets; every US$1 spent to correct this can leverage more than US$100 in private-sector finance. 98 The new facility should build on and scale-up the existing programme of the World Bank, and assist cities in both developing and developed countries.

Finally, it is crucial that multilateral development banks (MDBs) rapidly phase out the financing of investments that lock in unstructured, unconnected urban expansion.

The banks should work with client and donor countries to redirect overseas development assistance and concessional finance towards supporting integrated citywide urban strategies and investment in smarter infrastructure and new technology. Greater consideration should also be given to redirecting overall MDB funding to account for the growing importance of cities in economic development in rapidly urbanising countries, as well as the scaling-up of support to help cities prepare and package urban infrastructure investments.
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        Rapid global population growth, urbanisation, rising incomes and resource constraints are putting enormous pressure on land and water resources used by agriculture and forests, which are crucial to food security and livelihoods. Roughly a quarter of the world’s agricultural land is severely degraded, 99 and forests continue to be cleared for timber and charcoal, and to use the land for crops and pasture. 100 Key ecosystem services are being compromised, and the natural resource base is becoming less productive. At the same time, climate change is posing enormous challenges, increasing both flood and drought risk in many places, and altering hydrological systems and seasonal weather patterns.
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Agriculture, forestry and other land use also account for a quarter of global GHG emissions. 101 Deforestation and forest degradation alone are responsible for about 11% of global GHGs, net of reforestation; 102 the world’s total forest land decreased by an average of 5.2 million ha per year over 2000-2010. 103 Emissions from agriculture, in turn, include methane from livestock, nitrous oxide from fertiliser use, and carbon dioxide (CO2) from tractors and fertiliser production (see Figure 7).

Figure 7

Global AFOLU greenhouse gas emissions by sub-sector, 2010



Source: World Resources Institute analysis based on UNEP, 2012; FAO, 2012; EIA, 2012; IEA, 2012; and Houghton, 2008, with adjustments. 104

Those factors combined make agriculture and forests top-priority sectors for climate policy, particularly in tropical countries, which often include substantial areas of carbon-rich forest. They are also crucial to many developing economies: in countries in the US$400–1,800 per capita GDP range (2005$), many of them in Asia, the World Bank found agriculture was 20% of GDP on average; in sub-Saharan Africa, it was 34%, and accounted for almost two-thirds of employment and a third of GDP growth in 1993–2005.105 Globally, 70% of the poorest people live in rural areas and depend on agriculture for their livelihoods, mostly in the tropics. 106

Developing countries are also where more than 80% of the global demand growth for agricultural and forest products will occur over the next 15 years. 107 By 2050, the world’s farms will need to produce 70% more calories than in 2006, mainly due to population growth, rising incomes and changing diets in developing countries. 108 Meeting this new demand will be critical to growth, food security and poverty alleviation; it will also create huge opportunities for businesses – from small farms and local businesses, to multinationals. How this demand is met will be critical to climate outcomes.

Supply-side measures in agriculture

The “Green Revolution”– a multi-decade effort to modernise farming in the developing world – boosted crop yields, by developing high-yield grain varieties and sharply increasing the use of agricultural inputs (irrigation water, fertilisers). Many of the measures needed today are more location-specific, addressing issues such as drought, floods, pests and saltwater intrusions. There are already promising innovations, such as “Scuba rice”, which can withstand submersion in water, a common situation as floods increase in South and Southeast Asia. The variety was introduced in India in 2008 and has since been adopted by 5 million farmers in the region.109

For major cereal crops, the research supported by the Consultative Group on International Agricultural Research (CGIAR), a US$1 billion-a-year global partnership, will be invaluable. Public-sector support in individual countries is also crucial, particularly for rice and “orphan crops”– some starchy root crops, vegetables, legumes, etc. – that have little global market value but are local dietary staples. Yet in 2008, governments only spent US$32 billion on agricultural R&D – including US$15.6 billion (2005 PPP) in developing and emerging economies. Private-sector funding added another US$18 billion (2005 PPP), primarily in developed countries.110

There is considerable scope to increase funding for agricultural R&D to increase productivity and resilience, whether through multilateral, regional or national institutions.

The Commission recommends that bilateral donors, foundations and national governments in developing countries collectively double the financing of crop, livestock and agroforestry R&D in developing countries, from US$15 billion in 2008 to US$30 billion in 2030.

One way to free up funds for R&D is to reduce input subsidies (mainly for fertiliser and water). Agricultural subsidies in China rose to US$73 billion in 2012, or 9% of agricultural output; 111 India provided roughly US$28 billion in input subsidies to nitrogenous fertilisers and electricity for pumping agricultural water in 2010. 112 OECD country governments paid farmers US$32 billion based on input use in 2012. 113 Many countries subsidise inputs to try to boost productivity, but they can also lead to waste and environmental damage.

Governments should phase out direct agricultural input subsidies, and redirect the savings to pay for the provision of social goods and provide more direct support to low-income farmers.

This would incentivise better, more targeted input use, reduce associated pollution and GHG emissions, and save farmers money, since they pay for inputs even if they are subsidised. Potential GHG emission reductions of 200 million tonnes of CO2e per year have been estimated from more efficient use of fertilisers in China alone, 114 and close to 100 million tonnes of CO2e per year from more efficient use of water in India. 115

Halting and reversing land degradation should also be a priority. About one-quarter of agricultural land globally is now severely degraded. 116 Case studies in China, Ethiopia, Mexico, Uganda, Rwanda, Chile and Indonesia found land degradation decreased productivity by 3–7% per year. 117 Well-tested practices can add organic matter to the soil and control water runoff, jointly improving water retention and soil fertility, and increasing carbon storage in soils, plants and trees.

The Commission recommends that governments and their development partners commit to restoring 150 million ha of degraded agricultural land through scaled-up investment and adoption of landscape-level approaches.

Such approaches consider ecosystems, resource use and human activities across the broader landscape, not just farm-by-farm. They also typically involve planting trees on farms and/or restoring and protecting forested areas around farms. They can be large-scale and capital-intensive, or more narrowly targeted, introducing a handful of proven techniques.

The 1994–2005 Loess Plateau projects in China, which mobilised US$491 million in funding and curbed soil erosion on nearly 1 million ha, are a shining example of large-scale efforts (see figure 8). The projects focused on halting the activities that led to degradation – in particular planting on steep slopes, tree-cutting, and free-range grazing of goats; introduced heavy equipment to build wider and sturdier terraces for grain cultivation, and encouraged farmers to plant trees and to allow marginal land to grow wild again. The projects sharply increased grain yields and lifted more than 2.5 million people out of poverty. Soil carbon storage also increased, mostly due to the restoration of forests and grassland. 118 The project model has since been scaled up to cover large areas of the country, through China’s US$40 billion “Grain for Green” programme.119

Figure 8

China’s Loess Plateau shows how projects can implement an agricultural landscape approach



Source: World Bank project completion evaluations of the Loess Plateau Watershed Habilitation Projects I and II, 1999 and 2005. 120

The Maradi and Zinder regions of Niger, meanwhile, show what can be achieved even at a low cost. Farmers interplanted nitrogen-fixing trees on cropland, or allowed roots and stumps to regenerate, increasing tree and shrub cover 10- to 20-fold. Agricultural productivity was significantly increased on 5 million ha of severely degraded farmland, 121 and biodiversity and soil fertility improved across the entire area. Real farm incomes more than doubled, stimulating local non-farm services as well. 122 Similar conditions exist on another 300 million ha of drylands in Africa alone, suggesting considerable potential for scaling.123

Perceptions of increasing climate and market risk following the food price spikes of 2008 have made both governments and smallholder farmers overly risk-averse in the poorer countries. This has hindered adoption of market-oriented policies, investments and technologies that may be essential for sustained increases in farm income. However, failure to pay attention to increased uncertainty can also be catastrophic for the poor. Solid institutions and leadership are needed to encourage collective action; appropriate incentives and more secure property rights are also crucial.

Multilateral and bilateral funders, as well as foundations, should sharply increase finance for climate change adaptation, prioritising the poorest farmers in countries that are exposed to significant climate hazards and lack credible access to infrastructure, alternative employment, and risk insurance mechanisms.

Forests as natural capital

Forests also need much better protection. Demand for timber, pulp and bioenergy is projected to grow over the next 15 years, putting even more pressure on lands currently supporting natural forests. 124 Projections to 2050 indicate a threefold increase in wood removals by volume compared with 2010. 125 Increasing the profitability of alternative land uses, such as through agricultural intensification, also increases pressures to clear land. Yet the value generated by agriculture in former forestlands and by the extraction of forest products also brings costs. Forests are an important form of natural capital, generating economic returns (and climate benefits) for countries, companies and citizens. The ecosystem services that forests provide are especially important to the resilience of agricultural landscapes. Thus, protecting remaining natural forests and restoring forest cover –globally and in individual regions –is a key part of feeding the world and building a resilient economy.

Millions of hectares of forest are being lost or degraded each year, due to agricultural expansion, timber harvesting, extraction for fuelwood or charcoal, mining and road-building. 126 Once trees have been removed, leading to forest degradation, the land is often converted to other uses, such as agriculture –which is what is technically known as deforestation. While forest degradation and deforestation in the forests often go together, the drivers are different and may require differing approaches. 127 The increasing demand for forest products from growth in emerging economies is central to forest degradation, while the decision on whether to allow degraded forest land to regenerate into forest or to convert it to other uses is driven by the financial viability of alternative uses, property rights, and governance of markets and resources.

Problems arise because market prices, tax policies, lending conditions, and commodity procurement practices often do not reflect (or “internalise”) the wider economic value of a forest. These shortcomings are compounded by lack of information, lack of accountability, and in some places, corruption and powerful vested interests. Any form of capital needed to underpin strong economic growth – whether natural, financial or human – cannot be enhanced and used effectively under such market and governance failures.

Policy interventions are needed to address these problems, and there are many successful examples, from Brazil, to Costa Rica, to Korea. Payments for ecosystem services, such as under REDD+, can also play a key role in helping countries preserve their natural capital.

The Commission recommends that developed countries aim to provide at least US$5 billion per year in REDD+ financing (focussed increasingly on payments for verified emission reductions).

Options for the latter include a results-based REDD+ window (sub-fund) in the Green Climate Fund, 128 or countries counting emission reductions from REDD+ as part of their “nationally determined contributions” under the 2015 climate agreement. Over time, carbon markets are expected to play an increasing role. Law enforcement and the verification necessary for results-based finance are greatly facilitated by the convergence of low-cost satellite imagery, cloud computing, high-speed internet connectivity, smartphones and social media. These are ushering in a new world of “radical transparency”, where what is happening in a far-away forest can now be known close to home.

Ambitious forest restoration targets are needed as well.

The Commission recommends that countries commit to restoring 350 million ha by 2030, and promptly begin to do so.

This is consistent with Aichi Target 15, which calls for restoring 15% of degraded ecosystems, 129 and could generate net benefits on the general order of US$170 billion per year from watershed protection, improved crop yields, and forest products. 130 Pathways for restoration at this high level would need to include agroforestry and mosaic restoration in agricultural areas (perhaps on degraded steep slopes of limited commercial value), in addition to assisted or natural regeneration of forests. This would sequester about 1–3 Gt CO2e per year, depending on the pathways used and biomes prevalent in the areas restored. 131

Demand-side measures

To ease pressure on the land, demand-side measures are also important. On a caloric basis, a quarter of the world’s food is now lost or wasted between farm and fork. For example, food waste reduction measures in developed countries could save US$200 billion per year by 2030, and reduce emissions by at least 0.3 Gt of CO2e. 132 Policy-makers should also work to reduce demand for food crops for biofuels and promote a shift in diets, away from red meat especially.

The Commission recommends that nations and companies commit to reducing the rate of post-harvest food loss and waste by 50% by 2030 relative to present levels. In addition, governments that subsidise or mandate the use of biofuels should phase out these interventions to the extent that they involve food crops.

Our report estimates that following the above recommendations in agriculture, forests and land use change would very conservatively yield an abatement range of between 4.2 to 10.4 Gt CO2e per year in 2030, with an expectation of 7.3 Gt CO2e. The main sub-components of this estimate are: boosting agricultural productivity through a focus on “climate-smart agriculture” innovation (0.6–1.1 Gt); improved forest governance and conservation measures to achieve zero net deforestation, supported by REDD+ (1.6–4.4 Gt); restoring 150 million ha of degraded agricultural land and 350 million ha of degraded forest landscapes, for a total of 500 million ha (1.8–4.5 Gt); and reduced food waste (0.2–0.4 Gt).

              

            

          


        
        

      

    

  

  
    
  
    

	
	
		Share this content

		
		
		
		
		
		Permanent link

		
	



    
      Explore the full Energy Chapter
    


    
      
        Chapter four

        Energy

        Better energy, better climate

      

    

      
    
      
                
              


      
        We are in a period of unprecedented expansion of energy demand. Global energy use has grown by more than 50% since 1990, 133 and must keep growing to support continued development. As much as a quarter of today’s energy demand was created in just the last decade, and since 2000, all the net growth has occurred in non-OECD countries, more than half of it in China alone. 134 Past projections often failed to anticipate these dramatic shifts, which nonetheless have affected the energy prospects of nearly all countries. The future is now even more uncertain, as projections show anything from a 20% to 35% expansion of global energy demand over the next 15 years. 135

A major wave of investment will be required to meet this demand: around US$45 trillion will be required in 2015–2030 for key categories of energy infrastructure. 136 How that money is spent is critically important: it can help build robust, flexible energy systems that will serve countries well for decades to come, or it can lock in an energy infrastructure that exposes countries to future market volatility, air pollution, and other environmental and social stresses. Given that energy production and use already accounts for two-thirds of global GHG emissions, 137 and those emissions continue to rise, a great deal is at stake for the climate as well.
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The next 15 years offer an opportunity to create better energy systems that also reduce future climate risk. Achieving this will require a multi-faceted approach. The starting point must be to get energy pricing right, implementing energy prices that enable cost recovery for investment and less wasteful use of energy, and removing subsidies for fossil fuel consumption, production and investment. Other, complementary initiatives also will be required. One key task is to increase resource efficiency and productivity – to make the most of our energy supplies. Some countries have already made significant gains in this regard, but there is much untapped potential. It also will be necessary to expand our energy supply options. Innovation in technology, as well as business models, financing systems, and regulatory frameworks, is already doing this, from unconventional gas and oil, to the rapid growth of renewable energy technologies.

A changing outlook for coal

Coal has been abundant and affordable for many generations, and in several fast-growing economies, it remains the default option for rapid expansion of the power supply and for heavy industry. But conditions are changing, driven by fast-rising demand and a sharp increase in coal trade. Prices are twice the levels that prevailed historically,138 with projections for continued high levels in the range of US$85–140 per tonne, even as other options, notably shale gas in the US and renewable energy sources globally, have fallen in cost. The future security advantage of coal is also less clear than before. India has imported more than 50% of new coal requirements in recent years, and may face still higher import dependence without a change of course. 139

Figure 9

Ranges for domestic coal production and coal demand scenarios in India and China, 2012-2030, absent change in policies.



Note: Main ranges for demand scenarios do not assume policy changes to encourage steps towards lower coal use (China) or are based on a range of different energy efficiency developments for a given rate of economic growth (India). The broken line for China (IEA 2013, New Policies Scenario) illustrates a possible demand trajectory based on Chinese policies to curb coal demand growth. The figure includes all types of coal, not adjusted for calorific content.

Sources: China demand (non-broken lines) based on the range spanned by US Energy Information Administration, 2013; IEA, 2013, Current Policies scenario; Feng, 2012; and Wood MacKenzie, 2013. India demand scenarios are based on the trajectories in the India Energy Security Scenarios (IESS) in Planning Commission, 2013. China production is based on an analysis of depletion trajectories of the ultimately recoverable domestic coal resource. India production numbers span the range considered in the Planning Commission’s IESS for future feasible extraction of domestic coal. 140

The damage from air pollution has proven substantial and hard to address once coal-based infrastructure is built out; in China, mortality from air pollution is now valued at 10% of GDP. 141 In many countries, properly accounting for the cost of pollution erodes the cost advantage of coal. For example, coal-fired power has a financial advantage in much of Southeast Asia, at costs of US$60–70 per MWh. But properly accounting for air pollution can add a cost of US$40/MWh or more, enough to bridge or exceed the cost gap to alternatives. 142

Coal is also the most carbon-intensive of fossil fuels, accounting for 73% of power sector emissions but only 41% of generated electricity. 143 Reducing coal use is an essential feature of pathways to reduce CO2. For example, the IEA 450 scenario sees coal-fired power generation falling to 60% of 2011 levels by 2030, and total reductions in coal emissions of 11 Gt CO2. 144 Analysis carried out for the Commission suggests that as much as half of this reduction could be achieved at zero or very low net cost, once the changing cost of alternatives, and reduced health damages and other co-benefits are taken into account. 145

Given the known risks associated with coal, it is time to reverse the “burden of proof”, so coal is no longer assumed to be an economically sound choice by default.

Instead, governments should require that new coal construction be preceded by a full assessment showing that other options are infeasible, and the benefits of coal outweigh the full costs.

A new era for renewable energy sources

Renewable energy sources have emerged with stunning and unexpected speed as large-scale, and increasingly economically viable, alternatives to fossil fuels, particularly in the power sector. 146 Over a quarter of the growth in electricity generation in 2006–2011 came from renewables. 147 Hydropower has long been a major energy source, but rapidly falling prices are also making wind and solar power increasingly cost-competitive with coal and gas in many markets. 148 In Brazil, for example, wind power was the cheapest source of new power at recent auctions, and South Africa has procured wind power at costs up to 30% below those of new coal-fired power. 149

Solar photovoltaic (PV) power remains costlier than wind, but now costs half as much as in 2010, 150 as module prices have fallen 80% since 2008. 151 The world’s largest, unsubsidised solar PV plant, 70 MW in Chile’s Atacama Desert, was contracted in 2013. 152 At least 53 solar PV plants over 50 MW were operating by early 2014, in at least 13 countries, and several planned projects are now considered competitive without subsidies. 153 Small-scale solar is also already competitive with retail electricity in many countries, and is rapidly becoming cheaper than other off-grid options such as diesel generators. 154 Biomass, geothermal and nuclear power are also proven technologies. Overall, a sea change in expectations has taken place. Even baseline scenarios now foresee wind and solar power contributing large shares of new power in the next two decades, 155 and zero-carbon sources overall can be a mainstay of meeting future energy needs.

Figure 10

Indicative levelised costs of solar PV electricity over time, and estimated lowest utility-scale costs to date, compared with a global reference level for coal and natural gas



Note: Solar PV costs can vary by ~50% or more up or down, depending on solar resource and local non-technology costs, and even more with variations in capital and financing costs. Assuming 9.25% WACC, 17% capacity factor for solar PV, US$70/t coal price and US$10/MMBtu natural gas price. The estimated lowest 2014 utility-scale cost is based on a recent power purchasing agreement by Austin Energy, Texas (adjusted for subsidies).

Sources: Historical solar PV costs: Channell et al., 2012, and Nemet, 2006; illustrative fossil fuel range based on US LCOE for conventional coal from US EIA, 2014 (upper range) and capital cost assumptions from IEA, 2014 (lower range). 156

There is significant potential to go further. Costs are still falling, and virtually all countries have resources that they can exploit. But there also is strong inertia and specific challenges. Harnessing this potential will require active effort and support for these new ways of supplying power. Renewable energy can compete only where institutions and markets are set up to accommodate it. The benefits of energy security and lower pollution need to be accounted for. Markets and financing arrangements now set up for fossil fuels will need to be adapted. In addition, the variability of solar and wind power output leads to some additional costs of grid integration and the need to adjust electricity system planning as the share increases. Pioneer countries that are now increasing their share of variable renewables to high levels have a key role to play in developing the solutions that will enable others to reach high shares in decades to come.

Nonetheless, with the right mechanisms in place most countries can give renewables a central role in new supply for the next 15 years. Yet on current course there is a risk that the potential is not realised.

The Commission recommends that countries raise the ambition for renewable and other zero-carbon energy.

All should articulate and evaluate an energy strategy with significant contributions from renewable and other zero-carbon energy, and adapt electricity system planning, market and financing arrangements, and support systems to enable these options to fulfil their potential in meeting future power needs.

Natural gas as a ‘bridge’ to low-carbon energy and the role of CCS

Natural gas also is changing its role. Outside a few countries dependent on coal, it already is a dominant source of new energy. 157 In the United States, cheap shale gas has swung the pendulum strongly away from coal, and there are potential reserves in many other countries. Gas has also been discussed as a potential “bridge” to lower-carbon energy systems, because it can quickly displace coal, reducing both CO2 and local air pollution. 158 In addition, gas can support power systems with higher shares of variable renewable energy.

However, the potential for gas as “bridge” fuel is not guaranteed. 159 Strong accompanying policies will be needed, such as attributing to coal its full social cost, regulating production to limit fugitive methane emissions, putting a price on carbon emissions, and supporting low-carbon technologies so their development and deployment are not slowed down.

The Commission also urges prompt action to address non-CO2 GHG emissions from energy, starting by accelerating efforts to identify and curtail fugitive methane emissions from oil and gas production.

Carbon capture and storage (CCS), meanwhile, offers the potential to reduce CO2 emissions while continuing to use some fossil fuels. Many scenarios to limit global warming to 2°C rely on some level of CCS deployment, and estimate that costs would be higher if this option were not available. 160

Yet although CCS is a proven technology in the upstream petroleum sector, in the power sector, it is still in the early stages, and investment is a fraction of what the IEA estimates is needed. 161 Scaling up CCS so it becomes a realistic option will require both a social license to operate and long-term, stable climate policy: support for demonstration projects, as well as mechanisms to create demand, underpin investment in infrastructure, and enable the development of new business models.

Making the most of our energy supply

The greatest opportunity to benefit from modern energy is for the 1.3 billion people who have no access to electricity, most of them in Africa and Asia, and the 2.6 billion who lack modern cooking facilities. 162 Furthermore, in many urban and peri-urban areas in the developing world, large numbers of people have only partial or unreliable access to electricity.

Proven routes to electricity access through urbanisation and grid extension are now complemented by the potential for off-grid and mini-grid solutions. Falling costs, new business models, and technological innovations are making these increasingly cost-effective. In addition to finance and policy, more innovation and experimentation are needed, not least to ensure these solutions prove their ability to supply low-carbon electricity as demand grows beyond lighting and low-power appliances. There is also a need to accelerate the pace of providing access to better cooking facilities. 163

To advance these efforts, the Commission recommends launching a platform for public-private collaboration for innovation in distributed energy access.

Another large opportunity involves improving in energy efficiency and productivity (the economic value created per unit of energy input), which effectively provides the world with an additional fuel. In developed countries, energy efficiency improvements have cut the effective demand for energy by 40% in the last four decades 164. No other source of energy has contributed as much.

Focusing on energy efficiency as the “first fuel” has large benefits in terms of balance of payments (from avoided fossil fuel imports), growth potential, local air pollution, greater levels of energy services, and lower carbon emissions. It can also be highly cost-effective compared to increasing the supply of energy. Even with “rebound” effects, efficiency thus is an essential contributor to meeting energy needs. Exploiting efficiency opportunities will be particularly important to emerging economies, as they rapidly grow their energy demand. India’s energy requirements in 2030, for example, are 40% greater in a scenario of low energy efficiency than in one with high energy efficiency. 165

On a global scale, the energy required to provide energy services in 2035 could vary by the amount of energy used today by the OECD, depending on whether a high or low efficiency path is struck. 166 And large untapped efficiency opportunities remain – across buildings, vehicles and industry. Yet energy efficiency is held back by a combination of ineffective energy pricing, policy distortions, lack of awareness, poorly aligned incentives within key markets such as housing, and low prioritisation of energy efficiency by many businesses.

Thus, the Commission recommends that governments develop national roadmaps to identify and capture the potential for energy demand management measures.

These should include specific targets and sector-based opportunities, as well as policy measures addressing the barriers that prevent the development of energy-productive economic activity and energy-efficient end use.
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        The world is changing rapidly: the share of output from emerging markets and developing economies is rising sharply; the global population is growing and moving to rapidly expanding cities; energy systems are being built and rebuilt. At the same time, the risks of dangerous climate change are increasing.

There is a perception that there is a trade-off in the short- to medium term between economic growth and climate action, but this is due largely to a misconception (built into many model-based assessments) that economies are static, unchanging and perfectly efficient. Any reform or policy which forces an economy to deviate from this counterfactual incurs a trade-off or cost, so any climate policy is often found to impose large short- and medium-term costs.

In reality, however, there are a number of reform opportunities that can reduce market failures and rigidities that lead to the inefficient allocation of resources, hold back growth and generate excess greenhouse gas emissions. Indeed, once the multiple benefits of measures to reduce GHG emissions are taken into consideration, such as the potential health gains from better local air quality, many of the perceived net costs can be reduced or eliminated.
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                A framework for ‘better growth’ and a ‘better climate’

This chapter presents a framework designed to achieve “better growth” that increases quality of life across key dimensions – including incomes, better health, more liveable cities, resilience, poverty reduction and faster innovation – while also achieving a “better climate” (reducing GHGs). The framework starts from the recognition that economies are not static, but rather are dynamic and constantly changing. It has four main building blocks:

	Short-run opportunities to tackle market imperfections that hurt economic performance and increase climate risk;
	Investment, growth and structural change in different country contexts;
	Flexible approaches to managing transition, especially given political economy challenges, and distributional issues that need to be tackled; and
	Development and deployment of new measurement and modelling tools that can improve economic decision-making and lead to better policy choices.


How the framework is applied will vary by country, depending on income levels and economic structures. For example, countries such as South Korea have used industrial policies to foster new and productive low-carbon industries. Vietnam used tax reforms, by adjusting tax rates on polluting goods and services, such as fuels and chemicals, to reflect their environmental damage. China has incorporated growth and low-carbon objectives into its five-year plans. The shape of its 13th plan (2016–2020) is likely to strengthen this transformation.

The Commission recommends that national, sub-national and city governments, businesses, investors, financial institutions and civil society organisations integrate this framework for change and climate risk into their core economic strategies and decision-making processes.

This includes decision-making tools and practices, such as economic and business models, policy and project assessment methods, performance indicators, risk analytics and reporting requirements, described in depth in our report. Below we introduce some key aspects of the framework that are developed in the chapter.

Policies to tackle market failures and strong institutions

To manage change and realise growth opportunities, clear and credible policies are needed to align expectations, guide investors, stimulate innovation, and avoid locking in to carbon-intensive infrastructure and behaviours. Managing change also requires strong institutions that can set such clear and credible policies. Weaknesses in institutions and policy uncertainty raise the costs of change and slow the transition.

Policy reforms involve tackling a range of market failures, notably with respect to GHG emissions, which remain unpriced in many countries, but also in areas of local air pollution, congestion, energy efficiency and R&D. There are also multiple policy distortions which subsidise the wasteful use of resources, including energy, water and land. The results are bad for economic efficiency, bad for growth, bad for fiscal deficits and bad for the environment. Thus, tackling these market distortions should be a priority – though it will not be easy, as there are difficult political economy issues. With strong leadership and clear and credible policies, political barriers can be overcome.

A good place to start is a reassessment of the basis of fossil fuel subsidies – essentially negative carbon prices. The Organisation for Economic Co-operation and Development (OECD), for example, has estimated the value of support for fossil fuel production and consumption in its member countries at US$55–90 billion per year in 2005–2011, mostly in the form of tax breaks for consumption. 167 The International Energy Agency (IEA) has estimated fossil fuel consumption subsidies in emerging and developing countries at around US$540 billion in 2012. 168 The majority of these were for energy consumption in net fossil fuel-exporting countries (Figure 11). 169

These subsidies have many costs; governments can benefits from their removal, and there are more efficient ways of achieving the same social objectives.

The Commission recommends that governments develop comprehensive plans for phasing out fossil fuel and agricultural input subsidies.

These should include enhanced transparency and communication and targeted support to the poor and affected workers.

Figure 11

Fossil fuel consumption subsidies in emerging and developing countries, 2012



Source: IEA, 2013. 170

Carbon prices – typically imposed as taxes or through a cap-and-trade system – tackle the greenhouse gas market failure head on. They tax an “economic bad” and raise revenue for governments. With smart recycling of revenues they also have the benefit of being relatively non-distortionary in the short run and providing an effective signal to reallocate resources over the medium- to long-term. A share of the revenues should be prioritised to offset impacts on low-income households. A recent World Bank report shows that about 40 countries and over 20 sub-national jurisdictions now apply or have scheduled to apply carbon pricing through a carbon tax or emissions trading scheme (ETS). A further 26 countries or jurisdictions are considering carbon pricing. Together these schemes cover around 12% of global emissions. 171

The Commission recommends that governments introduce a strong, predictable and rising carbon price as part of fiscal reform strategies, prioritising the use of the revenues to offset impacts on low-income households or to finance reductions in other distortionary taxes.

Successful carbon pricing schemes have often started with a low carbon price, but with a clear and credible rising price path. This provides a clear policy signal, but allows time for industry and households to adapt and to make investments in technologies or changing practices that can reduce their GHG emissions.

Economic principles also tell us that other measures are needed, besides pricing reform. Many countries have successfully introduced energy or fuel efficiency performance standards in their transport, buildings and appliances industries, helping to overcome weak end-user responsiveness to prices. Existing fuel economy standards in the auto sector are expected to increase fleet efficiency by over 50% over the next decade. Governments and businesses are also getting smarter about behavioural nudges to shift end-user conduct, such as using peer-information systems to spur households to reduce wasteful energy consumption (e.g. by indicating how a household’s energy consumption compares to its neighbours’). We are also seeing a shift in regulatory incentives, especially in the electricity sector, as governments look to reward electricity suppliers that are able to help their customers become more energy-efficient.

But reform needs to go even further in terms of supporting greater economic flexibility, which is essential if countries are to make the transition to a low-carbon growth model in a cost-effective way. Better labour market, capital market, competition, educational and innovation polices can all contribute to this more flexible economic model and accelerate the shift of resources into high-productivity, low-carbon activities. Competitive markets in which prices properly reflect the full costs of production are vital to enable resources to flow to where they are most productive.

Better coordination of policy could transform efficiency and accelerate the pace of change. In May 2014, Ministers of Finance and Economy asked the OECD and the IEA to provide recommendations on how to align policies to achieve a low-carbon transition. Such work will be an important follow-up to the New Climate Economy report.

Better metrics and models are also needed to guide the low-carbon transition. It is often said that we cannot manage what we cannot measure, and we cannot assess the likely impacts of what we struggle to predict.

The Commission recommends that, with technical support from public international institutions such as the OECD, World Bank and IMF, national governments accelerate the deployment of metrics and models that provide a more comprehensive, reliable analysis of potential climate risks to natural and societal capital, as well as the costs and benefits of climate action.

Tackling barriers and resistance to change

In practice, governments have found it difficult to implement the most cost-effective and efficient policies for growth and reducing climate risk, such carbon pricing. This difficulty is partly a result of political economy pressures, including powerful vested interests in a fossil fuel-based economy and concerns around competitiveness and around the potential for regressive impacts on households from these policies.

Given these constraints, many countries have adopted pragmatic “second-best” approaches where the alternative may be no policy at all. Governments may also find it prudent to take a step-by step approach, to discover the right set of policies and institutions to advance overall welfare.

The Commission recommends that governments plan to put initial policies in place over the next 5–10 years, and increase their ambition and efficiency as quickly as possible thereafter.

The exact package of policies used in any country will need to reflect its specific circumstances and context. To ensure a continuing transition towards more optimal policy design, governments can legislate provisions to review the effectiveness and efficiency of policies.

Countries also need to recognise and tackle the social and economic costs of transition. The specific costs, trade-offs and benefits that affect particular groups need to be carefully analysed. Dedicated, transparent measures are likely to be needed to reduce the costs and trade-offs for workers and firms. This means not only implementing measures to reduce the impact on low-income households (as alluded to above), but also ensuring a just transition for workers whose livelihoods are affected by change.
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        Transitioning from a high-carbon to a low-carbon economy will require significant investment. Businesses, land owners, farmers and households will need to invest to improve efficiency; energy producers will need to switch to low-carbon generation. Governments will need to expand and enhance infrastructure productivity, and also seek to influence the direction of private finance through regulation, incentives, co-investment, risk-sharing instruments and other policy measures.

Much of the needed investment in low-carbon infrastructure can be handled through existing structures and mechanisms, with the help of effective policy, regulation and market signals. But for some investments – most notably a low-carbon transition in the power sector – creating efficient finance structures and attracting finance is more challenging and may require dedicated policy.
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Even before accounting for climate action, the global economy will require substantial investments in infrastructure as the population and the middle class grow: an estimated US$89 trillion by 2030 across cities, land use and energy systems. 172 For a good chance of keeping global warming below 2°C, a large share of those investments will have to be reallocated. Improving the energy-efficiency of buildings, industry and transport, for example, could require an additional US$8.8 trillion of incremental investment, as analysis for the Commission shows. Deploying low-carbon technologies including renewables, nuclear and carbon capture and storage (CCS) could require another US$4.7 trillion. Yet a low-carbon scenario could also save money in other areas, such as US$5.7 trillion saved in fossil-fuelled power plants and along the fossil fuel supply chain, and up to US$3.4 trillion from building more compact, connected cities and reducing sprawl (see Figure 2).

Overall, the net incremental infrastructure investment needs from a low-carbon transition up to 2030 could be just US$4.1 trillion, if these investments are done well. 173 In this case, the infrastructure capital needed for a low-carbon transition would be only 5% higher than in a business-as-usual scenario, helping to limit future climate impacts and adaptation costs. Other studies have suggested even lower investment needs, given some of the potential synergies in fuel and infrastructure savings. 174

Between public and private sources, there is already sufficient capital available to finance a low-carbon transition. Many new industries and market structures are already emerging in both the developed and developing world. However, current industry and financial structures often allocate capital inefficiently, with risk, reward and geographic preferences that do not match well with an effective low-carbon energy transition. Accessing the necessary capital will require the right long-term policies, including carbon pricing and regulation. At present, however, the ambiguity, inconsistency and lack of predictability in policy settings creates high government-induced uncertainty, especially for long-lived assets, increasing risk and raising the cost of capital. Government-induced uncertainty is the enemy of jobs, investment and growth.

Policies to reduce finance costs for low-carbon energy

Predictable regulatory regimes are critical to providing the basis for stable revenue streams. These shape market expectations and can accelerate change and lower the costs of the transition to a low-carbon economy. Mixed and inconsistent signals can stifle investment and innovation and prevent us from realising vast potential benefits. Recent sudden changes in renewables policies in some European countries, for example, have been a major deterrent to investors and have significantly raised financing costs, to which renewable energy is particularly sensitive.

The Commission recommends that governments provide clear, long-term policy signals possibly including carbon pricing, resource pricing and regulation.

These will ensure that there is a robust business case to invest in a low-carbon economy. 175

Significant, near-term opportunities exist to reduce the costs of finance for low-carbon energy. In high-income countries, where there are deep pools of institutional capital in pension and insurance funds, new vehicles for low-carbon investment have been developed in recent years – including so-called “YieldCos”, municipal finance, crowd-sourcing and “green bonds”. When structured appropriately, these instruments could reduce the financing costs for low-carbon electricity by up to 20%. 176 They provide a way for institutional investors to invest directly in illiquid infrastructure assets and earn predictable inflation-hedged returns (well-matched against long-term liabilities) with greater liquidity.

These investment vehicles depend on the quality of the regulatory regime, the emergence of clear specifications and intermediaries to structure and refine the asset class, and the capacity of investors to treat them as part of diversified portfolios. With the right regulatory regime and financial intermediation in place, the intrinsic riskiness of low-carbon assets may prove to be lower than that of more volatile fossil fuel assets.

In many middle-income countries, using lower-cost public capital can significantly reduce financing costs for low-carbon energy. Financing costs are otherwise so high that they wipe out much of these countries’ cost advantage from lower labour and construction costs. (For example, financing in India adds 25% to the cost of solar power.)

China and Brazil already use variations on subsidised, low-cost financing for renewable energy. National development banks, national sovereign wealth funds and investments made from national budgets or state-owned enterprises (SOEs) under administrative direction fund substantial percentages of the world’s low-carbon investment, overwhelmingly in their own domestic markets. The China Development Bank, for instance, is the largest development bank in the world and has supplied over US$80 billion to renewable energy projects. 177 As of June 2012, 87% of wind projects and 68% of solar projects in China were built and owned by SOEs and their subsidiaries. 178 In Brazil, meanwhile, the national Brazilian Development Bank (BNDES) sets a separate long-term interest rate for loans to infrastructure projects. BNDES has committed about US$50 billion so far to low-carbon energy projects. 179 The lower financing costs sharply reduce the cost of renewable energy; in recent auctions in Brazil, for instance, the average price of wind power was only US$58/MWh. 180

In low-income countries, even those now exporting oil and other natural resources, mobilising capital for energy investments, whether low- or high-carbon, is still a major challenge. Given the lack of long-term domestic or international private capital for these classes of investment, multilateral banks and development finance institutions continue to play a central role in financing infrastructure. The extra capital costs of low-carbon energy present a challenge to multilateral banks, given many other demands on their balance sheet capacity. Fortunately, new initiatives, funding vehicles and programmes, special-purpose funds and institutions dedicated to providing energy in low-income countries are proliferating. These include securitised microfinance and small-scale mechanisms such as prepayment cards as used in mobile telephones.

The Commission recommends that regulators and investors work together to develop financing arrangements and industry structures that better match the characteristics of low-carbon assets.

This includes developing commercial investment vehicles that provide investors direct access to low-carbon infrastructure, such as YieldCos, direct finance by national, regional or municipal governments, and crowd-sourcing. In middle-income countries, national development or infrastructure banks can play a key role in lowering finance costs.

In low-income countries, multilateral and bilateral development bank assistance is a crucial source of finance for energy systems and infrastructure, and development cooperation should be enhanced to support country-led domestic policy and regulatory reforms aimed at fostering low-carbon energy growth.

The Commission recommends that development banks also review their policies to ensure that their investments are consistent with a low-carbon transition, including the phase-out of high-carbon projects.

Creating new value and reducing stranded-asset risks

From a broader financial perspective, the global economy could create value from the transition to low-carbon energy. Low-carbon infrastructure has significantly lower operating expenses and a longer expected lifespan than fossil fuel assets. 181 Low-carbon infrastructure also has the potential to achieve lower costs of capital, if financing and energy systems can be structured to take advantage of low-carbon energy’s inherently lower risks. Analysis for the Commission shows that in the power sector, these two factors together can offset the increased capital investment required to switch from coal to renewables (see Figure 12).

Figure 12

Increased investment in low-carbon technology is offset by avoided operating and financing costs



Source: CPI and NCE analysis based on data from IEA, 2012; IEA, 2014; Platts, and Rystad. 182

Taking into account the full financial picture, including operating savings,the full investment impact of a low-carbon transition in the electricity sector would be an estimated net financial benefit of up to US$1.8 trillion over the period 2015–2035. 183 This accounts for all investment impacts of a transition to a 2°C scenario from “business as usual”, including the decline in value of some fossil fuel assets, or “stranding”. 184

Clear policy signals can reduce stranded-asset risks by discouraging new investment in fossil fuels that would be at risk of stranding. Notably, the potential stranding of investment in the coal sector is less than for oil and gas, because coal produces less economic value per tonne of CO2 emitted, and there is comparatively less sunk investment in coal production, including coal-fired power plants. Over the next 20 years, reducing the use of coal can achieve 80% of the required energy-sector emissions reductions at only 12% of the total potential stranded-asset cost, supporting a focus on coal in climate policy.

The Commission recommends that governments develop transition arrangements that account for and minimise the impact of asset stranding.

Our work shows that three key actions are needed to reduce stranded-asset risks. The first is to send unambiguous signals, including through strong, predictable carbon pricing, about future economic direction, so those who invest in high-carbon assets understand that they are high-risk. Second, it is critical to limit further coal expansion in the power sector. Absent major investments in CCS, developed countries need to retire their existing coal plants as they age and not build any new plants. For developing countries, limited building of new coal-fired power generation may be needed, but only where cleaner alternatives are not economically viable. Third, governments should analyse the extent to which they are exposed to significant asset stranding risk, across coal, oil and gas value chains, and start to make necessary contingency and diversification plans.
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        Innovation is central to economic growth – long-term gains in productivity and new product development are determined by trends in innovation. Innovation also makes it possible to continue growing our economies in a world of finite resources. The importance of innovation is a recurring theme throughout this report; it is essential to transforming global energy systems, agriculture and cities. It also depends on and is shaped by factors discussed in the report, from investment strategies, to effective regulation of markets, to climate policy.

The Organisation for Economic Co-operation and Development (OECD) has projected that if current trends continue, as the global population grows from 7 billion in 2010 to more than 9 billion in 2050, per capita consumption will more than triple, from about US$6,600 to US$19,700 per year, and global GDP will nearly quadruple, requiring 80% more energy. 185 Sustaining growth at that scale will only be possible with radically new business models, products and means of production.
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                Transformative innovation toward a low-carbon economy

A number of fundamental innovation trends have great potential to drive strong growth towards a low-carbon, resource-efficient and resilient economy. In particular, materials science, digitisation and related business model innovations are already making an impact, reshaping entire industries, and creating opportunities for “leapfrogging” over less efficient, more polluting stages of development.

In the last 10 years, new and improved materials have driven down the cost and improved the performance of wind and solar energy (see Figure 13). In the US, over 30% of new electricity generation capacity added in 2010–2013 involved solar and wind power, up from less than 2% in 2000–2003. 186 Advances in materials have also facilitated large improvements in the efficiency of lighting and appliances, including the rapid emergence of light-emitting diodes (LEDs). They have enabled a broad array of technologies that improve the energy efficiency of the building envelope, 187 and they have enabled continual improvements in the fuel efficiency of vehicles. 188 Advances in materials are also critical to improving energy storage, and carbon capture, use and storage.

Figure 13

Wind turbines can generate 100 times the power of 30 years ago

 

Source: Adapted from the European Wind Energy Association.

Digital technologies are also gaining traction through a range of new business models that reduce capital- and energy intensity across the economy. Cloud computing, for example, can increase efficiency and reduce companies’ overhead costs, energy use and related emissions. As Google’s LatLong project shows, the combination of digital satellite data and cloud computing can also help communities to better understand and prepare for the effects of climate change. 189

Digital technologies are changing behaviours at the individual level as well. They facilitate car- and ride-sharing schemes, guide riders through public transit, and help motorists avoid congested roads and find parking more quickly. In our homes, data-rich systems are increasingly able to control heating and lighting on a much more reliable basis. In some cases, these technologies have the potential to scale rapidly: China has already installed nearly 250 million smart meters. 190

In some cases, big opportunities are arising from the ability to combine technological advances through more open-innovation approaches and new business models. For example, Tesla Motors used supplier alliances, R&D alliances and Original Equipment Manufacturer (OEM) alliances to develop its product, and combined this with innovative business models for sales and marketing. As a result, its market capitalisation has increased from US$2 billion in 2010 to US$26 billion by 2013.

Two detailed examples illustrate how innovations can reshape an industry, and drive the transition to a new climate economy.

The potential for a ‘circular’ economy

Supply chains typically move in one direction: material extraction, manufacture, use, and ultimately waste. The result of this linear model has been landfills full of useful products and components, representing wasted resources and lost potential revenues. Many companies are now looking to an alternative to the linear model, attempting to recycle, reuse and remanufacture wherever possible. Materials-related innovation is at the heart of the “circular economy”, and new materials technologies can facilitate the transition, with better conversion of used materials to new materials. Similarly, digital technology supports market creation, helping to match used goods with potential reuse or remanufacture markets.

A prominent example of the circular economy is Cat Reman, the remanufacturing division of the American machinery maker Caterpillar, which employs 8,000 workers in 68 plants across 15 countries. Materials make up almost two-thirds of Caterpillar’s costs. Through Cat Reman, the company disassembles products (called “core”) at the end of their lives, cleans all the parts, and salvages all that is reusable. This allows the company to boost profit margins, make “same-as-new”-condition products available to customers at a fraction of the cost of new ones, and in the process, reduce waste and greenhouse gas emissions.

The practice of restoring used products for resale is expanding rapidly. The United States is the largest remanufacturer in the world, with a domestic remanufacturing industry that grew by 15% between 2009 and 2011 to at least $43.0 billion, supporting 180,000 full-time US jobs. 191 Should economies worldwide successfully move to circular models, it has been estimated that more than US$1 trillion a year could be generated by 2025, with 100,000 new jobs created for the next five years, while also reducing GHG emissions. 192

However, capturing these benefits requires businesses to operate in new ways, with high cross-sector collaboration and alignment. A shift to a circular economic model will require new skills and systems, as well as regulatory change, from better labelling, to reduced consumption taxes on goods with refurbished components. Existing laws and regulations may stand in the way; for example, regulations on waste and end-of-life products can prohibit higher-value reuse. At the same time, it is crucial that recycling and remanufacturing efforts be underpinned by policies that ensure safe working practices and environmental protection.

Making buildings and materials more sustainable

Buildings consume 32% of global energy and produce 19% of energy-related GHG emissions, 193 while the construction industry produces 30–40% of global waste. 194 The sector is also expected to grow substantially in the next few decades. Yet the buildings value chain has huge potential for improving energy efficiency, reducing GHG impacts and creating economic value through various levers, including new products that reduce building energy use, modular construction and pre-assembly, improved building materials, process efficiency in cement and steel, circular business models, and sustainable architectural design.

Modular construction and pre-assembly strategies are already significantly reducing raw material use while lowering construction time. The Broad Group in China, for example, recently built a 30-storey, earthquake-resistant hotel in only 15 days through modular construction, and it has managed in some cases to use 96% recycled steel. 195 Pre-manufacturing the components in a factory allows builders to optimise resource use during construction, achieving efficiencies similar to a manufacturing facility.

Yet the construction sector is slow to change. This is due in part to the complexity of the building process. The energy intensity of a building depends on choices made by several different actors at different points in time, and the process is rife with misaligned incentives, as those who would benefit from savings are typically not the people making the choices. Finally, the common reliance in the sector on prescriptive standards and regulations, rather than performance or outcome-based ones, can slow innovation rather than encourage it. 196

Promoting innovation to support a low-carbon transition

The potential for innovations to accelerate the transition to a low-carbon economy is enormous, but there are real barriers. Theinvention process is constrained by the fact that the value of innovations is often difficult to protect, and becomes, to an extent, widely accessible. The diffusion of innovation, meanwhile, can be hindered by an array of market failures, including the failure to accurately price environmental damages; disincentives to be the first to adopt untested new technologies; and difficulties achieving network economies, which are crucial for innovations such as electric vehicles.

Barriers to entry, such as regulations favouring incumbent industry, also inhibit new technologies. Incumbency is powerful – the combination of capital invested (sunk costs), technology maturity, and outdated policy frameworks delay adoption of new technologies and business models. Measures to address and correct these market failures should be critical components of economic policy. The potential interventions fall into three broad categories:

Support for research and development (R&D), including publicly funded R&D and links between public R&D and the private sector, to ensure a strong link to market demand. The economist William Nordhaus found that R&D can have a social return on investment of 30–70%, compared with private returns of just 6–15%. 197 Yet energy-sector public research and development (R&D) is half what it was in late 1970s, in real terms, even amid growing concern about air pollution, energy security and climate change. The case for increased investment is bolstered by evidence that knowledge generated by clean tech has particularly high spillover benefits, comparable to those from robotics, IT and nanotechnologies. 198

The Commission recommends that the major economies at least triple their public energy-related R&D by the mid-2020s, to take it well over US$100 billion a year.

Building market demand for the new technologies through pricing mechanisms, regulatory standards or direct procurement. The most common tools for creating demand for low-carbon innovations are pricing mechanisms (e.g. a carbon price or fossil fuel tax) and regulatory standards (e.g. energy efficiency standards) used to encourage widespread deployment. In some cases, encouraging demand requires removing poor regulations and other barriers, such as regulations that inhibit the shared use of capital-intensive goods, and those that deter entry into highly networked systems, such as the power distribution markets. There is a particular need for innovations to meet the demands of the world’s poorest populations; 199 for this, international support may be critical, to supplement national policies. 200 Public procurement can play a key role as well: innovation in semi-conductors in the US, for example, was driven by the prospect of large military procurement contracts.

The Commission recommends that countries work broadly across these areas to create market pull for new technologies.

Ensuring strong and fair competition through anti-trust and intellectual property regimes that protect the value of innovation and shape the diffusion of innovation. To attract significant private investment, low-carbon technologies will have to offer high rewards for success. This is only possible with a clear and strong intellectual property rights regime. 201 However, intellectual property rights can also present barriers to the diffusion of environmental technologies, by raising costs, limiting access, and placing countries with low institutional capacity at a disadvantage.

The Commission recommends that governments, companies and multilateral institutions establish a robust system of intellectual property protection and sharing, while supporting poorer countries in accessing, adapting and adopting low-carbon innovations.

The role of intellectual property rights in limiting access to technologies by poorer countries is of particular concern. Patent pools may offer a potential solution: consortia created by owners of similar technologies pull together, and sometimes cross-license, common or complementary technologies. For the poorest countries, international support for technical capacity-building, and technology adaptation and adoption, will also be necessary. To address costs, a mechanism could be set up in conjunction with the Global Environment Facility or the new Green Climate Fund.

There is no single “right answer” for which policy instruments should be used to foster low-carbon innovation. In fact, a range of policy interventions are needed to address multiple market failures, to cultivate the broad innovation ecosystem, and to support innovation at different points in the process (e.g. across invention and diffusion). Effectively deploying such interventions requires a coherent innovation strategy and priorities, and stable funding. 202 Policies that monitor and evaluate results, set cost and performance targets, and dynamically respond to cost changes over time, have proven to be particularly effective. In some cases, governments may want to make targeted investment in low-carbon technologies that have a transformational potential, and could lead to large returns in the future. 203 Three examples are energy storage; carbon capture, use and storage, and advanced bioenergy – though there are many other potential “game-changers”.
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        Globalisation has been a major driver of both low- and high-carbon growth over the last 25 years. International trade and investment have enabled a huge expansion of global production, raising greenhouse gas emissions, but they have also helped advance the low-carbon economy. The increasingly global integration of supply chains for products such as solar and wind power components, for example, has helped dramatically reduce their costs. 204

The low-carbon economy is now a global phenomenon. International trade in environmental goods and services totals nearly US$1 trillion per year, or around 5% of all trade. 205 Trade in low-carbon and energy-efficient technologies alone is expected to reach US$2.2 trillion by 2020, a tripling of current levels. 206 Two-fifths of that market is expected to be in emerging and developing economies, 207 and the suppliers come from all over the world. In just the solar power sector, China and the US trade around US$6.5 billion worth of goods each year. 208
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Yet there is much greater potential. This chapter focuses on the role of international cooperation in supporting the transformation of the global economy. Although most policy-making for low-carbon and climate-resilient growth will occur at the national and sub-national levels, five key forms of international cooperation can strengthen it. They are: a new international climate agreement, increased flows of international climate finance, improved trade agreements, various kinds of voluntary initiatives at the sectoral level, and changes to the rules and norms of the global economy.

A new international climate agreement

A new legal agreement on climate change is essential to drive the investment and innovation in low-carbon, climate-resilient growth needed to keep global warming below 2°C. An agreement cannot force countries to tackle climate change; they act of their own volition. This is recognised in the current negotiations on a new agreement under the United Nations Framework Convention on Climate Change (UNFCCC), which rest on the foundation of “nationally determined contributions.” 209 But what an agreement can provide is a global framework of rules and commitments, which can make stronger action much likelier.

Countries need to feel confident that all are doing their fair share, so it is important that the new agreement be equitable. A majority of the greenhouse gases in the atmosphere today were emitted by developed economies. 210 Yet developing countries’ emissions now exceed those of high-income countries, driven primarily by fast-growing upper-middle-income economies, and their share is increasing. 211 Slowing emissions in developing countries is thus essential to avoiding dangerous climate change. The question is how to do this fairly, as these countries still have significant populations living in poverty, and they rightfully wish to continue developing their economies. Most also have much lower per capita emissions than developed economies. 212

What this means is that developed countries will have to make earlier and deeper absolute cuts to their own emissions, on a path to near-complete decarbonisation of their economies by mid-century. They will need to provide strong examples of how good policy can drive economic growth and climate risk reduction together; support the development and dissemination of new technologies; share know-how, including in collaborative ventures; strengthen funding sources and financial institutions to bring down the cost of capital; and provide strong climate finance to developing countries, for adaptation, mitigation and capacity-building.

By ensuring that all major economies put in place ambitious national targets, policies and laws within the same time frame, a new legal agreement will expand the scale of markets for low-carbon goods and services, and increase confidence that they will be sustained. It thus has the potential to act as a powerful macroeconomic policy instrument, sending clear signals to businesses and investors about the future low-carbon direction of the global economy.

The Commission recommends that governments work to produce an agreement at the UN Climate Change Conference in Paris in December 2015 that can provide such signals.

The inclusion in the agreement of several core features would strengthen this economic impact:

	A clear long-term directional goal. The Commission supports the proposal that this should be to reduce net GHG emissions to near zero or below in the second half of this century.
	A predictable and synchronised five-yearly cycle under which countries would strengthen their emissions reduction commitments. To provide a clear direction for economic policy, an agreement could oblige all major economies to publish long-term strategies which integrate their economic growth and climate action plans.
	Measures to strengthen countries’ incentives and capacities to address climate risks and reduce vulnerability through national adaptation plans.
	Commitments of support to developing countries, both from public sources and by leveraging significant flows of private-sector capital into lower-carbon and climate-resilient development strategies.
	Common rules for measuring, reporting and verifying commitments, to ensure their credibility and transparency.


Increasing international finance flows

Global flows of finance directed at low-carbon and climate-resilient investments in 2012 are estimated at US$359 billion. 213 Around a quarter (US$84 billion) of these climate flows were international, flowing across national boundaries. Of these, an estimated US$39–62 billion (46–73%) was directed at developing (non-OECD) countries from sources in developed (OECD) countries; 80–90% of this “North-South” financing came from public sources. 214

International climate finance flows need to increase sharply if climate risk is to be reduced and developing countries are to achieve lower-carbon and more climate-resilient development paths.

The developed countries will need to set out a pathway to show how they will achieve their agreed goal of mobilising US$100 billion per year in public- and private-sector finance by 2020.

Development finance institutions (DFIs), including multilateral development banks, national development banks, and bilateral and regional financial institutions, play a key role, disbursing about a third (US$121 billion) of climate finance in 2012. 215

These institutions should adopt lending targets and principles, and expand their balance sheets to mobilise a substantial increase in global funding for low-carbon and climate-resilient development.

Particular efforts need to be made to devise and use public finance and policy instruments to mitigate the risks faced by private investors, in order to leverage greater flows of private capital. Direct public finance, in the form of grants and concessional loans, continues to be important for adaptation and mitigation, including performance-related funding to prevent deforestation and forest degradation, and to support increased deployment of renewable energy. 216

The role of trade agreements

Tariffs on low-carbon and environmental goods raise their costs and slow down their diffusion. Proposals to eliminate such tariffs have been made in the World Trade Organization (WTO) by countries accounting for 86% of global trade in these goods. 217 Yet at the same time, some of the same countries have become embroiled in serious trade disputes over specific low-carbon products in which there is particularly fierce competition. It is estimated that roughly 14% of WTO disputes since 2010 relate at least in part to renewable energy. 218 Many concern renewable energy subsidies and “local content” requirements which countries and states have used to support domestic industrial sectors; there are also several disputes over the pricing of low-carbon exports such as solar panels, which have led to increases in import duties. These disputes have raised prices, damaging the deployment of renewable energy sources.

WTO members need to agree to new rules for the faster settlement of disputes that hinder low-carbon trade.

At the same time, new regional trade agreements, such as those between the US and Europe and in the Asia-Pacific region, offer the potential to support low-carbon growth through new common standards, and the liberalisation of trade in sectors such as construction and urban planning where innovation can support the move to lower-carbon growth.

Voluntary cooperative initiatives

International cooperative initiatives – among groups of governments, cities, businesses and/or civil society organisations – are playing an increasingly high-profile role in promoting and supporting climate action in specific fields and sectors. Examples include the coalitions of cities undertaking climate action in the C40 Climate Leadership Group and ICLEI (Local Governments for Sustainability); the en.lighten initiative to phase out inefficient lighting, and the Partnership for Clean Fuels and Vehicles.

One notable development has been the emergence of business-led initiatives in sectors of the global economy where a large share of products are internationally traded, making it particularly difficult to manage the related GHG emissions. Examples in the consumer goods sector include the Global Protocol on Packaging Sustainability, and the Tropical Forest Alliance 2020 (TFA 2020). The TFA 2020 is a partnership of businesses, governments and non-governmental organisations committed to reducing deforestation driven by production of palm oil, soy, beef, and paper and pulp. In the case of palm oil, companies participating in the initiative have 15% of the total consumer market by volume, and well over 50% of the global trade in the commodity, which it is believed may make it possible to tip the entire global market towards sustainable palm oil.

The Commission sees potential for similar voluntary international initiatives in other key sectors, including oil and gas, steel and cement.

One important initiative, the Climate and Clean Air Coalition to Reduce Short Lived Climate Pollutants (CCAC), is already stimulating reductions inmethane and hydrofluorocarbons (HFCs).

Bringing HFCs under the provisions of the Montreal Protocol, and phasing them out of production by 2020, offers significant benefits for emissions reduction (up to an estimated 200 billion tonnes of CO2e avoided by 2050) at low cost. 219

Changing the rules and norms of the global economy

Establishing a long-term transition to a lower-carbon model of growth and development will also require a more systemic shift. All major economic actors – national governments, sub-national and city authorities, private- and public-sector companies and financial institutions – will need to integrate climate risk management into their core economic and business strategies. Each can do this for itself – but many more will do so if it is required by the rules and norms under which they operate. In a global economy, such rules and norms are increasingly determined at an international level.

Business reporting provides an important example. In recent years, more than 4,000 global companies have been reporting their GHG emissions at the behest of their major investors. 220 But these reports are not part of these businesses’ mainstream financial reports, and are not treated in the same way, either by the companies or by their shareholders. Few companies report systematically on the climate risks they face: the extent to which business assets, activities and future profits are made vulnerable by climate change and climate change policy. These need to be understood as an increasingly significant additional risk factor facing most major businesses, requiring specific actions to limit exposure and strengthen resilience.

There is a strong case for business reporting on GHG emissions and climate risk, along with other environmental and social impacts, to be integrated with financial reports and standardised.

This will motivate company boards to pay closer attention to these issues and to give higher priority to their management.

The same applies to investors, whose asset portfolios are also subject to climate risk, including the risks of devaluation or “stranding” arising from changes in climate policy and fossil fuel prices. In the last few years a number of investors have begun to recognise this and conduct more systematic and integrated assessments of their portfolios. 221

By requiring investors to conduct climate (and wider environmental) risk assessments of their portfolios as part of their fiduciary duty, stock exchanges and financial regulators could drive significant behaviour change throughout the global economy.

The management of climate risk and the transition to low-carbon and climate-resilient development and growth paths should also now become standard issues for international economic organisations and forums concerned with managing the global economy.

The International Monetary Fund (IMF), the Organisation for Economic Co-operation and Development (OECD), and the multilateral development banks should reflect climate risk assessment and reduction in their surveillance processes and policy assessments as relevant to their mandates.These issues should also become a standing item on the agenda of the G20.

Economic growth and climate risk are intertwined; institutions and forums charged with fostering economic cooperation should be engaging deeply with the challenges and opportunities discussed in this report.
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