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         Foreword

         
         Countries worldwide are recognising the need for immediate action to combat climate change and adapt to its consequences. To date, over 180 countries have ratified the Paris Agreement. However, efforts to achieve global climate goals remain insufficient. Greenhouse gas emissions continue to rise and some governments remain concerned that climate policies could slow economic growth. But this is simply wrong.

         As shown in the OECD’s 2017 flagship report, Investing in Climate, Investing in Growth — which was supported by the German G20 Presidency — governments can take decisive climate action now that reinforces, rather than undermines, growth prospects. Such action is not only good environmental stewardship, but also sound economic policy since the cost of inaction and delayed efforts will be higher than timely measures taken now. Moreover, climate action presents opportunities to expand and modernise much-needed low-emission, resilient infrastructure, draw on untapped economic potential, drive exciting new technological developments and build more inclusive societies.

         Historically, governments have dealt with the climate challenge on the margins, in an incremental and piecemeal fashion. But, as the Inter-Governmental Panel on Climate Change’s Special Report on Global Warming of 1.5°C recently reminded us, this will require an urgent and systemic economic transformation. With this transformation in mind, the G20 Hamburg Climate and Energy Action Plan for Growth called on our three organisations – the OECD, UN Environment and the World Bank Group – to work together on approaches to make financial flows consistent with the Paris Agreement goals.

         Financing Climate Futures: Rethinking Infrastructure is a product of this work. This report lays out the agenda for integrating climate considerations into all aspects of our societies and setting up the right incentives to better align financial flows by focussing on key transformational action areas: planning, innovation, budgeting, finance, development and cities. Among key steps, governments must plan for long-term climate objectives and disentangle their fiscal reliance on fossil fuels. They should mobilise public and private finance to bridge the infrastructure investment gap in order to meet both development needs and climate objectives. Climate innovations must be developed and widely deployed. And last but not least, action must focus on cities, which are the building blocks of modern societies.

         How governments respond today will impact the options available to future generations. The way ahead will not be easy, but the need for action is unquestionable. We call on governments to act on the important recommendations of this report to help them fundamentally shift towards low-emission economies and seize the opportunities presented by the convergence of challenges ahead: social inequalities, sustainable infrastructure deficits and a changing climate.
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         Executive summary

         
         Infrastructure sits at the very centre of development pathways and underpins economic growth, productivity and well-being. Yet infrastructure has suffered from chronic underinvestment for decades, in both developed and developing economies. The OECD estimates that USD 6.9 trillion a year is required up to 2030 to meet climate and development objectives. Furthermore, current energy, transport, building and water infrastructure make up more than 60% of global greenhouse gas emissions. An unprecedented transformation of existing infrastructure systems is needed to achieve the world’s climate and development objectives.

         Aligning financial flows with low-emission, resilient development pathways is now more critical than ever to meet the goals of the Paris Agreement and deliver on the 2030 Agenda for Sustainable Development. Today there is a unique opportunity to develop infrastructure systems that deliver better services while protecting the environment. Harnessing the benefits of rapidly emerging technologies, new business models and financial innovations will be key in opening new pathways to low-emission, resilient futures.

         Mobilising public and private resources across the financial spectrum is an essential part of generating the trillions of dollars needed for sustainable infrastructure. Public finance institutions, banks, institutional investors, corporations and capital markets all have a crucial role to play, both in their own right and as part of the broader financial ecosystem.

         Governments need to set the right incentives to mobilise finance away from emissions- intensive projects, and provide investment and climate policy frameworks that support the rapid and radical transformations required. While there has been some progress, current policies continue to foster an incremental approach to climate. Existing policy frameworks, government revenues and economic interests continue to be entangled in fossil fuels and emissions-intensive activities. Deeper efforts are needed to drive systemic change, overcome institutional inertia and break away from the vested interests that are often barriers to low-emission, resilient development.

         Enhanced international co-operation, through the Paris Agreement or fora such as the G7 and the G20, is an essential part of the transformation. The international community has increasingly recognised the need for such transformation: almost all G20 countries confirmed their willingness to embark on a global energy transition in line with climate and development goals in the 2017 G20 Hamburg Climate and Energy Action Plan for Growth. There is also growing awareness that the push for greater climate action must be accompanied by a just and inclusive transition to address inequalities and provide equal opportunities for all parts of society. Governments need to ensure that the transition benefits everyone and does not disproportionately affect the poor and most vulnerable.

         This report lays out an agenda to enable societies around the world to undertake the kind of systemic actions that the transformation towards a low-emission, resilient future will require. It highlights 6 transformative areas and 20 actions that are key to aligning financial flows with climate and development goals in the areas of planning, innovation, public budgeting, financial systems, development finance and cities.

         
            
            	
               Plan infrastructure for a low-emission and resilient future, by rethinking planning at all levels of governments to align current infrastructure project plans with long-term climate and development objectives, avoid carbon lock-in and make resilience the norm in infrastructure decisions.
               

            

            
            	
               Unleash innovation to accelerate the transition, by deploying targeted innovation policies and accelerating the deployment of existing technologies, business models and services, swiftly moving the next generation of solutions from the lab to the market, and promoting international technology diffusion to make sure innovation benefits all.
               

            

            
            	
               Ensure fiscal sustainability for a low-emission, resilient future, by diversifying sources of government revenue to reduce carbon entanglement, aligning fiscal and budgetary incentives with climate objectives and harnessing the power of public procurement and public institutions’ spending while ensuring an inclusive transition along the way.
               

            

            
            	
               Reset the financial system in line with long-term climate risks and opportunities, by fixing biased incentives, capability gaps and inadequate climate risk disclosure and pricing that are hindering the allocation of finance to low-emission, resilient infrastructure.
               

            

            
            	
               Rethink development finance for climate, by ensuring that development finance institutions have the resources, mandates and incentives to deliver transformative climate action, attract new investors and sources of finance by using concessional finance strategically, and help countries advance their climate agendas and build enabling environments and “climate markets”.
               

            

            
            	
               Empower city governments to build low-emission and resilient urban societies, by developing capacity to more effectively plan and finance the right infrastructure, aligning national and local fiscal regulations with investment needs, and building climate-related and project finance capacity at the city level.
               

            

            
         

         Delivering on the transformation will be challenging. While there is encouraging momentum, governments must continue to drive systemic changes to ensure that financial flows are well aligned with the infrastructure needed for low-emission, resilient pathways to the future. Moving towards a more transformative agenda will help governments deliver sustainable, balanced and inclusive growth and improve well-being within and across societies.

      

   
      
         
Chapter 1. Climate, infrastructure and finance: An agenda for transformation
         

         
            
            Aligning financial flows with low-emission, resilient infrastructure is essential to deliver climate and development objectives. Infrastructure underpins economic growth, productivity and well-being. A fundamental transformation of existing infrastructure systems is needed to meet the scale and urgency of climate action. Getting investment and climate policy right is a necessary condition of success, but it is not enough. Existing policy frameworks, institutions and economic incentives encourage incremental changes. Only systemic change will disrupt institutional inertia and vested interests that slow the pace of change in climate and development policy. This chapter contains an extended synthesis of the report, laying out the agenda for governments to move away from incremental progress on climate change to deliver the transformation needed. It highlights why and how action across six transformative areas – planning, innovation, public budgeting, financial systems, development finance and cities – can help align financial flows with climate and development goals.

            
         

         
            
            
            
            Key messages
            

            
            
            Infrastructure sits at the very centre of climate and development pathways. It underpins the development of societies, economic growth, productivity and well-being. Yet current energy, transport, buildings and water infrastructure make up more than 60% of greenhouse gas emissions, and infrastructure worldwide has suffered from chronic underinvestment for decades. A fundamental transformation of existing infrastructure systems is needed to meet the scale and the urgency of climate action.

            
            Aligning public and private investments in low-emission and resilient infrastructure has now become critical to increase resilience, avoid further emissions lock-in, and deliver on climate and the Sustainable Development Goals. Getting investment and climate policy right is a necessary condition of success in meeting the climate challenge, but it is not enough. Existing policy frameworks, institutions and economic incentives encourage incremental changes when a rapid transformation is needed. Only systemic change will disrupt the roots of institutional inertia and vested interests that serve to frustrate and slow the pace of change in climate and development policy.

            
            This report lays out the agenda for a low-emission, resilient transformation that governments, the private sector and civil society need to focus on in order to move beyond an incremental approach to the climate challenge and pursue a truly transformative agenda. It requires action across six areas: planning, innovation, budgeting, financial systems, development and cities, and a whole-of-government, whole-of-society approach to the climate challenge.

            
            
         

         
            
            
            
1.1. A fundamental transformation of existing infrastructure systems is needed
            

            
            
            
            
            The climate challenge calls for rapid and far-reaching transformations in energy, land-use, transport and urban systems
            

            
            
            A pathway compatible with the objective of the Paris Agreement to limit global temperature increase to well-below 2°C and towards 1.5°C above pre-industrial levels requires a radical change to infrastructure, technologies and behaviours. Significant greenhouse gas emissions are embedded in the vast majority of human activities and preferences. The world’s energy, transport, buildings and water systems emit more than 60% of current greenhouse gases. Emissions are increasing as a result of several trends: an increased appetite for mobility and ownership of individual cars; a growing population that is expected to move towards meat-intensive food diets, which puts more pressure on agricultural productivity; use of cement and aluminium in house construction; and increasing reliance on heating and cooling systems.

            
            The urgency and scale of the infrastructure challenge was starkly laid out in the Intergovernmental Panel on Climate Change (IPCC)’s special report on the impacts of global warming of 1.5°C above pre-industrial levels (IPCC, 2018[1]). To limit warming to 1.5°C, CO2 emissions must fall by about 45% by 2030 compared to 2010 levels, and would need to reach net-zero around 2050. The report concludes that “rapid and far-reaching transitions in energy, land, urban and infrastructure (including transport and buildings) and industrial systems” are required in order to limit global warming to 1.5°C. It highlights the need for an unprecedented transition across these systems, and a significant increase in investments in mitigation options: Annual investment in low-carbon energy and energy efficiency would need to increase by a factor of five by 2050.
            

            
            While there are many different pathways to achieve carbon neutrality, all require action across the following systems (IPCC, 2018[1]):
            

            
            
               
               	
                  Energy. Today’s energy systems rely heavily on centralised power generation based on fossil fuels. Tomorrow’s energy systems will need to see a substantial reduction in demand through energy efficiency, a decline in the carbon intensity of electricity to zero by mid-century, and an increase in electrification of energy uses. In a pathway consistent with 1.5°C warming, renewables supply 70-85% of the electricity in 2050, while coal disappears from the electricity mix by 2050 (IPCC, 2018[1]).
                  

               

               
               	
                  Land use. A sustainable intensification of land-use practices, enhanced agricultural productivity and potentially a change in dietary preferences will be necessary in order to meet the goals of poverty reduction, access to food, biodiversity conservation, and climate and development objectives. Changes in urban planning are also essential. Limiting urban sprawl is particularly important in the context of cities in developing countries, which are projected to grow rapidly in the coming decades.
                  

               

               
               	
                  Heavy industries. Cement, aluminium, chemicals and steel are essential to the built environment and to manufacturing, and will remain so for decades to come. Yet their production is extremely energy- and emissions-intensive. A significant transformation of such energy-intensive industries is needed, going beyond energy efficiency measures to more innovative business models and technologies.
                  

               

               
               	
                  Transport and buildings. Current transport systems rely largely on fossil fuels and impose a very high environmental cost (air pollution, noise and congestion). Improving the energy efficiency of transport and buildings is a key step, with more efficient vehicles or appliances, insulation of existing buildings and electrification of vehicles. Demand measures are also required to reduce the need for mobility through more efficient public transport and a better integration of land-use planning and transport policies.
                  

               

               
            

            
            Getting the infrastructure investment right in these systems is one of the key success factors to achieving the goals of the Paris Agreement and delivering on development and growth objectives. Given its long life span, infrastructure could also lock in emissions-intensive behaviours for decades to come. The new demand for infrastructure in a low-emission world is an opportunity for emerging and developing countries to “leapfrog” the emissions-intensive, fossil-fuel oriented infrastructure systems of the past (New Climate Economy, 2016[2]). Better infrastructure is also needed to enhance the resilience of economic systems, social structures and communities as a certain amount of climate change is already locked into the system. There is a unique opportunity in the coming years to develop infrastructure systems that deliver better services while protecting the environment.
            

            
            
            
            
            Greater infrastructure investment is required to support development
            

            
            
            Infrastructure worldwide has suffered from chronic underinvestment for decades, leading to a lack of infrastructure services. Climate-related requirements regarding infrastructure quality come on top of this pre-existing infrastructure investment gap. The urgent need to address this issue presents a unique opportunity in the coming years to move the climate and development agendas forward and develop infrastructure systems that deliver better services while also achieving climate and development goals. Which infrastructure projects receive financing will shape not only development patterns but will also determine future emissions pathways. Recent OECD estimates indicate that around USD 6.3 trillion of infrastructure investment is needed each year to 2030 to meet the Sustainable Development Goals (SDGs), increasing to USD 6.9 trillion a year over the same period to make this investment compatible with the goals of the Paris Agreement (OECD, 2017[3]). The current spending on infrastructure is between USD 3.4-4.4 trillion, depending on the measurement metrics used.
            

            
            In developing economies, significant levels of investment are needed to upgrade current infrastructure systems and to develop new infrastructure projects to deliver on the Sustainable Development Goals (SDGs). A decisive transition towards a low-emission, resilient future can serve to safeguard the significant gains made in improving human development in past decades.

            
            The latest progress report by the UN Secretary General on the achievement of the SDGs shows that global poverty1
 has declined rapidly, dropping to one-third of 1990 levels in 2013, but that 783 million people still lived in poverty in 2013 (UN Economic and Social Council, 2018[4]). But poorer populations and communities are often the most vulnerable to the impacts of a changing climate and without decisive action, increasing climate impacts could drive more than 100 million people into poverty by 2030 (Hallegatte et al., 2016[5]). Solving the refugee crisis has been a defining development issue for both developed and developing countries in recent years, and climate change could exacerbate this further. A World Bank Group analysis shows that climate change could induce over 143 million people from three regions – sub-Saharan Africa, South Asia, and Latin America – to migrate out of their own countries (Rigaud et al., 2018[6]).
            

            
            The infrastructure gap is no less a serious concern for developed economies. These economies are at a different stage of the infrastructure cycle, but significant levels of infrastructure investment are needed to maintain and upgrade ageing infrastructure. Public investment in advanced G20 economies fell from 5% of GDP in the late 1960s to 3% in the mid-2000s (OECD, 2017[3]). Despite increased infrastructure investment following the recent financial crisis, spending remains at a historic low, resulting in ageing and poorly maintained infrastructure stock in many developed economies.
            

            
            
            
            
            A greater role for natural infrastructure and the land-use sectors
            

            
            
            Natural infrastructure has a significant role to play in filling the infrastructure gap, both in terms of increasing the efficiency of delivering essential ecosystem-based services and of reducing the cost of infrastructure. Healthy, functional ecosystems can provide services that complement or provide a cost-effective alternative to those provided by grey (civil-engineered) infrastructure. Restoring wetlands and protecting watersheds, for example, can help filter water and regulate water flow, ensuring continued access to clean water and protecting communities and infrastructure from flooding (see Chapter 2).
            

            
            Similarly, land-use sectors hold considerable potential to deliver mitigation and adaptation benefits, and they are also highly sensitive to climate change. Increasing temperatures are projected to affect – and in some cases have already affected – the ability of land to store carbon, the productivity of land (particularly due to changes in precipitation levels) and the resilience of ecosystems. Measures are needed to enhance the resilience of ecosystems and help adapt agriculture to climate change (e.g. climate-resilient crop varieties, advanced irrigation technologies).

            
            
            
            
            Rapid changes in technologies and business models lie ahead
            

            
            
            Rapid technological, economic and societal changes are generating high uncertainty around a number of variables that could impact climate change mitigation and adaptation efforts in the coming decades. These potential changes and disruptions could radically change the demand for infrastructure, creating new opportunities and challenges for achieving climate goals that must be taken into account in making infrastructure investment decisions today.

            
            Such disruptive technologies include:

            
            
               
               	
                  Enabling technologies, such as the Internet of Things (IoT), blockchain, artificial intelligence, machine learning, 3D printing and large powerful batteries;

               

               
               	
                  Sector-specific technologies, such as autonomous vehicles and electric vehicles;

               

               
               	
                  Business models that change the demand for infrastructure supply, such as sharing economy and circular economy models; and

               

               
               	
                  Digital finance instruments such as pay-as-you-go systems that create new opportunities for financing infrastructure services and influencing behaviours.

               

               
            

            
            Innovation in technologies, business models and financing tools creates new opportunities for climate and development. Sharing economy business models could reduce the demand for mobility and housing infrastructure. Disruptive technologies and business models could also reduce oil demand by a third compared to a business-as-usual scenario (Thomä, Dupré and Fulton, 2018[7]).
            

            
            Advances in digitalisation present transformative opportunities to decarbonise and decentralise energy systems: Smart charging technologies for electric vehicles could help address intermittency in renewable energy supply, which could reduce infrastructure investment needs by between USD 100 billion and USD 280 billion in the next two decades. Smart demand response could contribute a further USD 270 billion to infrastructure investment savings (IEA, 2017[8]). Digital finance is also transforming the infrastructure-investment value chain, enabling citizens to participate more directly in investments and unlocking new sources of finance for infrastructure (see Chapter 3).
            

            
            The importance of the disruption created by those innovations lies not only in the existence or availability of such technologies or business models, but also in the ability for developed and developing countries alike to widely adopt and diffuse such innovations and practices. This is highly dependent on the ability of policy makers, regulators and planning authorities to create appropriate enabling policy and regulatory frameworks, as well as incentive structures that are conducive to the emergence of new technologies. These technologies also need to be widely available in order to ensure that they do not in turn exacerbate inequalities between and within societies (see Chapter 3).
            

            
            
         

         
            
1.2. Moving beyond an incremental policy approach to climate, infrastructure and finance
            

            
            
            
            
            Current policies tend to foster an incremental approach towards climate goals
            

            
            
            While there is clearly some progress in developing and implementing policies in support of sustainable infrastructure, it has proven to be challenging to move beyond relatively marginal or incremental changes to policies and behaviours. On the positive side, more countries are implementing carbon pricing policies and instruments, removing fossil fuel subsidies, carrying out regulatory interventions for energy efficiency and providing targeted support to low-emission innovation. The number of carbon-pricing initiatives has more than tripled in the last 10 years at the national and subnational level (World Bank and Ecofys, 2018[9]). Countries’ efforts in supporting low-emission technologies resulted in a significant decrease of the cost of low-emission technologies, which are increasingly competitive with emissions-intensive alternatives, even in the absence of policy support. Global investments in renewable electricity technologies have grown from USD 226 billion in 2000 to USD 298 billion in 2017, and are now more than double the annual investments in fossil fuel generation (IEA, 2018[10]) (see Chapter 4).
            

            
            There is also momentum for change in the financial system. Public and private financial actors are increasingly aware of the role that finance can play in delivering on sustainable development and climate goals, beyond a relatively narrow focus on corporate social responsibility. Since 2013, the number of subnational and national policy and regulatory measures to promote sustainable finance doubled; notable examples include China’s 2016 “Guidelines for Establishing a Green Financial System”...
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