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1. Economic growth will be a high priority for all countries in the months and years following 

COVID-19. The transition to net zero emissions can significantly contribute to the recovery. 

2. There are lessons from recovery packages following the 2008 financial crisis, but the 

COVID-19 crisis has had a different structural impact on demand and supply (Section 2). 

3. In the lead up to COP26, the UK could provide guidance and methodologies to evaluate 

proposed recovery packages for consistency with Paris and net zero emissions (Section 3). 

4. The UK could lead by example with a recovery package including components on net zero 

buildings, energy storage, clean industry, transport and greenhouse gas removal (Section 4).  

5. Institutionally, this could be supported by establishing a Climate Change Emergency 

Committee and a Net Zero Delivery Body to implement a coherent response (Section 5).  

6. Financially, a new National Investment Bank and focus on green financial instruments 

could significantly scale-up private investment (Section 6). 

7. The UK could help other countries develop net zero recovery packages by instigating a 

new flexible intergovernmental Sustainable Recovery Alliance (Section 7). 
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1. Introduction 

The COVID-19 emergency has several parallels to the climate emergency. They both 

represent major systemic risks to human welfare and prosperity, requiring high-quality expert 

advice to play a key role in shaping the response. In both instances, preparation and 

cooperation are vital to success. 

Emergency COVID-19 economic rescue packages have been designed and implemented 

around the world, already totalling over GBP 6 trillion in G20 nations.1 Such packages have 

been necessary to ensure the continued solvency of businesses and the livelihoods of 

citizens. These packages rightly focus on prevention of immediate harm, rather than 

reduction of greenhouse gas (GHG) emissions. 

In the coming months, however, longer term COVID-19 economic recovery packages will 

be introduced by governments around the world, including the UK. These longer-term 

packages will have a significant impact on the UK’s future prosperity, including its potential to 

meet its legally mandated net-zero emissions obligation. Collectively the packages will 

strongly influence whether the targets agreed at COP21 in Paris are met.  

This background paper provides greater detail behind the proposals in a COP26 Universities 

Network Briefing for UK BEIS.2 It was developed alongside a related research paper.3  Here, 

we identify ten fiscal recovery policies (see Table 1) which promise to bring both short-term 

beneficial economic impact and long-term structural change through decoupling GHG 

emissions from economic growth. These policies would support the UK to meet its legally 

binding commitment to net-zero emissions by 2050 while achieving wider social equality by 

‘levelling up’ and addressing regional and intergenerational disparities, as affected workers 

are retrained, and physical infrastructure and environmental assets are improved.  

Strategic investments at the scale required to achieve net-zero emissions would contribute 

significantly to the economic recovery required by the COVID-19 emergency. According to 

April 2020 Ipsos polling, the UK public supports green recovery action.4 This background 

paper reviews historical and emerging evidence to make recommendations in four areas: (i) 

lessons from previous recovery packages; (ii) the appropriate evaluation framework for 

recovery packages; (iii) how the UK might lead by example through its own recovery; and (iv) 

how the UK might support other countries in the lead up to COP26 in 2021. 
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Table 1: Summary of policy item recommendations 

Policy Items Description 

Energy generation, 
storage, and distribution  

Invest in zero carbon energy production, storage infrastructure, and 
interconnection; extend and modernise the grid to support higher renewable 
penetration and electrification of heat and transport 

Reducing industrial 
emissions  

Introduce financial incentives (e.g. wider carbon price floor) for industrial companies 
to reduce net carbon emissions and increase efficiency in production 

Research and 
development 

Invest in high impact sustainability technology research and development that 
includes start-ups, small and medium-sized enterprises, and large companies 

Building climate-smart 
infrastructure 

Investment in low and zero-carbon infrastructure projects, such as public transport 
infrastructure, that are also resilient to the impacts of climate change, such as 
flooding 

Broadband connectivity 
investment 

Investment in broadband infrastructure to increase full fibre coverage beyond the 
current set of <10% of UK homes  

Nature-based solutions 
investment 

Investment in ecosystem resilience and regeneration by enhancing green spaces, 
planting trees, and encouraging climate-friendly agriculture and restoring carbon-
rich habitats 

Electric vehicle 
conversion  

Incentivise uptake of electric cars through financial incentives and fast-charging 
infrastructure and improve bike lanes to encourage wider uptake of e-bikes 

Home renovations and 
retrofits 

Higher carbon standards for new-build homes; financial support for households 
installing insulation and other energy efficient improvements 

Education and training Funding skills and retraining initiatives, such as through digital further education, to 
address structural unemployment effects resulting from decarbonisation measures 

Conditional bailouts Bailouts for struggling firms, conditional on improvements against climate-positive 
criteria, especially for fossil fuel intensive companies such as airlines 

Modified supporting structures 

Climate Change 
Emergency Committee 
(CCEC) 

Rename the Cabinet Committee on Climate Change to the CCEC to ensure that 
COVID-19 economic recovery is achieved alongside net zero by 2050, through 
higher visibility and authoritative allocation of government resources 

Net Zero Delivery Body 
(NZDB) 

Establish a new NZDB to formulate and deliver a Net Zero Delivery Plan based on 
independent advice from the Committee on Climate Change  

Green sovereign bonds Issue national green recovery bonds to focus funding on sustainable investment 

National Investment 
Bank 

Establish a National Investment Bank to manage and reduce risk in infrastructure 
projects, and leverage private finance towards a green delivery pathway 

Mobilised savers and 
investors 

Direct capital towards green projects through ‘recovery plan’ ISAs; reducing 
regulatory frictions in insurance (Solvency II) and retail investment (MiFiD) 

Financial instruments Introduce new financial instruments to reduce risks involved in climate-friendly 
investments, such as contract-for-differences or a regulatory asset-based finance 
model 

Global leadership  

Sustainable Recovery 
Alliance 

Establish an informal global alliance at COP 26 to promote global coherence 
among recovery packages, build resilience to shocks, and interface with existing 
initiatives such as Mission Innovation, the Carbon Pricing Leadership Coalition, and 
the NAP Global Network. 



 

 

5 

 

2. Theory: Learning from the Global Financial Crisis (GFC) 

2.1 Rapid spending with high economic multipliers 

The COVID-19 post-pandemic economic slowdown is likely to be different in nature to the 

GFC of 2008. The banking system and corresponding financial plumbing remains functional, 

unlike in the GFC, yet both demand-side business activity and physical supply lines will need 

rebuilding. Nevertheless, common to both crises is an uncertainty and lack of confidence in 

economic outlook, creating an environment in which consumers are likely to retrench on 

spending. In this same environment, businesses will continue to cut investment and shed 

labour, and without intervention banks will become more cautious in extending credit. The 

combined impact of these actions will prove self-fulfilling in delivering a weaker economy 

through classic Keynesian ‘multiplier’ and ‘accelerator’ effects, where a small reduction in 

spending leads to a multiplied reduction in national income. This mechanism is common to 

all major historical macroeconomic recessions.  

The economic impact of the pandemic, and the measures taken to deliberately close down 

economic activity to prevent contagion, is estimated at £2.4 billion per day in the UK alone.5 

By the time the pandemic is deemed mostly under control, both demand and supply capacity 

will have taken a knock. Moving from relief to recovery will therefore require action to 

simultaneously restore demand and bolster supply. The slowdown comes at the end of a 

long period of low productivity and surplus desired saving, pushing global neutral real interest 

rates close to zero.6 With policy rates so low, the limitations of monetary policy to boost 

demand require an emphasis on public borrowing to provide fiscal support. 

The focus of any recovery plan should be channelling global desired saving to stimulate 

growth. Global interest rates have been so low for so long because too much global saving 

has been chasing too little investment. During and following the GFC, expansionary policies 

which focussed on investment were more effective at restarting economic activity than 

austerity-based policies. This testifies to the importance of understanding and assessing 

‘multipliers’ which reflect strong returns to public borrowing to boost spending and 

investment.7 The response to the financial crisis of 2008/2009 showed that the best strategy 

for public debt sustainability is investment in growth. 

Studies from NBER8 and the IMF9 show that fiscal multipliers associated with government 

spending fluctuate from near zero when the economy is operating close to capacity, up to 

1.5-2 or even 2.5 respectively during recessions, such as the one we currently face.10  
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With such multipliers, increased tax revenues will go a long way to financing the initial 

expenditure. Government investment in a slump not only generates positive benefits, it also 

prevents negative hysteresis effects on future supply, whereby capital is scrapped and labour 

skills are lost as a result of protracted under-utilisation.11 Llewellyn Consulting applied 

estimates only to fiscal injections based on additional borrowing (rather than measures 

carried out within an unchanged borrowing envelop, which merely substitutes borrowing 

elsewhere). Using three models for the UK by the IMF and the OECD, they find that the 

multiplier lies in a narrow range of 2.5 to 3.0.12 

Policymakers must decide which key assets to focus UK investment on, reflecting changing 

technologies and the need to generate growth and secure competitiveness in the 21st 

century. Key areas for investment will include: intangible and knowledge capital to induce 

dynamic innovation and secure economies of scale in production; human capital to secure 

the skills and jobs necessary for a 21st century economy; social and institutional capital to 

deliver effective and functional government and (especially renewable) natural capital to 

provide the lifeblood of social and economic activity. 

2.2 A sustainable recovery 

The climate challenge today is more urgent than it was during the GFC, due to a higher level 

of the global atmospheric stock of GHGs. It is important that governments act to reverse 

continuing carbon lock-in and the coupling of GHG emissions with economic growth. The 

opportunities today are also much greater following sharp reductions in the cost of renewable 

and resource efficient technologies. Environmental, social and governance considerations, 

and the risk of asset stranding associated with propping up unproductive and redundant high 

carbon sectors, are much higher on the investor and regulator agenda. Finally, tackling 

climate change is higher on the political agenda with climate-positive measures far more 

politically and socially welcomed.  

In the short run, there is strong evidence that green stimulus policies are economically 

advantageous when compared with traditional fiscal stimuli. Studies evaluating green 

packages in the wake of the GFC found that green projects, such as renewable energy 

infrastructure lead to higher numbers of jobs created compared with traditional stimulus and 

long-run cost savings.13 High labour intensity yields multipliers above one in the short run, 

because new jobs stimulate demand and crowds in spare resources. In the long run, 

however, activities with lower productivity has multipliers below one.  In the short run, clean 

energy infrastructure is particularly labour intensive as it is developed and installed, creating 

twice as many jobs per dollar as fossil fuel investments.14 Similarly, construction projects, like 

insulation retrofits and building wind turbines, are less susceptible to offshoring than 
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traditional stimulus measures.15,16 In the long term, as the operation and maintenance of 

more productive clean technologies makes them less labour intensive they generate higher 

long-run multipliers arising from resulting energy cost savings.17 This has significant flow-on 

effects to the wider economy. 

Investment more broadly in clean technologies, such as electric vehicles (EVs), lowers their 

costs and, as they outcompete fossil fuel alternatives, helps to accelerate deployment and 

innovation in a virtuous reinforcing cycle.18 The “clean innovation machine” can be more 

innovative and productive than the conventional high-carbon alternative; knowledge 

spillovers generated along the way then benefit the whole economy.19 

It follows that there is significant potential to improve the quality and impact of the UK 

recovery package by explicitly mandating that investments must collectively target a net-zero 

emissions future. During the 2008/09 global financial crisis, governments embarked on a 

variety of green stimulus programmes, amounting to 16% of the total public stimulus.20 This 

time around, governments can be more ambitious as available options are now cheaper. 

These investments include efficiency retrofits of homes, zero carbon new homes, zero 

carbon enabling infrastructure (including for renewable energy) and connected demand 

response mechanisms, public transport and electric vehicles, as listed in Table 1. Combined 

with historically low interest rates, this represents a sizable opportunity to finance green 

projects if supported by long-term contracts and government-backed counterparties.  

In doing so, it is important that the government recognises the distributional issues that need 

to be addressed in the recovery. Young workers are most exposed to the economic impact of 

the lockdown, as employees aged under 25 are more than twice as likely to work in a sector 

shut down as a result of social distancing - low earners are also seven times more likely to 

work in these sectors.21 Meanwhile, wealthier households are likely to accrue savings and 

assets during the crisis, as their spending is typically higher on activities that are prohibited 

by the lockdown. Any fiscal recovery plan should be socially inclusive, helping those most 

impacted by any pandemic-induced recession, or “pancession”. Where appropriate, policy 

design should target co-benefits which address inequalities – whether associated with 

wealth, education, health or other. For example, energy efficiency retrofits could be targeted 

towards lower income households that have a higher likelihood of forgoing heating in the 

winter due to cost. Any new recovery initiatives will also require training of new staff and, 

where necessary, retooling and reskilling those whose livelihoods are threatened by the shift 

away from carbon-intensive production. Against a background of trends that will rapidly 

generate unequal impact, from AI and automation to ‘Big Data’, it is imperative that a 

recovery package addresses worker dislocation through investment in repurposing human 
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capital and investing in natural capital to improve the environmental and physical 

infrastructure assets inherited by future generations. By integrating the environmental and 

the social in this way, the recovery plan would help to realise the objective contained in the 

Paris Agreement of achieving a ‘just transition’. 

Finally, government spending on a sustainable recovery may lead, in due course, to public 

acceptance of higher taxes to pay for the public spending. In the UK, this may provide an 

opportunity to extend the idea of the carbon price floor, introduced in 2013, beyond the 

electricity sector.  Now is a good moment, with highly volatile oil prices, to plan to eliminate 

fossil fuel subsidies, or introduce or broaden carbon prices that might be inversely linked to 

fossil fuel prices, smoothing out the impact of wild swings in fossil fuel markets on consumer 

prices. 

 

3. Measurement: A framework for evaluation of net-zero recovery packages 

The success of a recovery package should be evaluated based on whether it achieves 

shorter-term goals of renewing economic activity, and longer-term structural goals, including 

addressing wider social inequalities, levelling up regional disparities, and whether the 

recovery is consistent with the transition to net-zero emissions. Guidance on a set of 

evaluation criteria would help governments rapidly screen policies to develop their recovery 

packages. Once selected from this pool, policies can then be targeted in both application and 

mechanism to meet the specific non-economic, non-green objectives of government. For 

instance, investment in worker training programmes for emerging industries can be targeted 

to low income groups. Similarly, assistance for small businesses to purchase new energy-

efficient vehicle fleets can be made available in the form of direct subsidy as opposed to 

complex conditional loan agreements. Additional funding for clean research and innovation 

projects could bring UK funding levels up to EU average levels, with additional incentives for 

SMEs, which would deliver high medium- and longer-term benefits. This should be coupled 

with an overhauled approach to funding processes to radically reduce assessment and 

decision-making lead time. 

Economic metrics 

Fiscal injections in a time of economic recovery are often described as ideally being ‘timely, 

targeted and temporary’.22 One might add ‘transformative’ as a desirable attribute to capture 

the idea that post-crash recovery should play a broader role than simply providing short-term 

stimulus.23 Fiscal recovery can and should help to address the broader long-term challenges 

facing a nation and accelerate the positive transitions already underway. It is within this 
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context that we build our framework for evaluating the economic metrics of a sustainable 

recovery package.  

Having reviewed previous fiscal packages from multiple geographies, we found that two 

policy attributes have a particularly pronounced role in shaping policy impact: the economic 

return for every dollar of expenditure (i.e. its short- and long-run economic multipliers) and 

the time required for legislation to bring real-world impact (i.e. it’s speed).24 While the latter 

relates directly to a measure of timeliness, the former speaks to the importance of targeted 

policy, as well targeted spending leads to high relative economic multipliers.25  

Compared to the GFC, in the wake of COVID-19 we have seen a more rapid, severe and 

wholesale halting of the economy, yet without systemic failure of any particular industry 

(distinct from 1973-75, 1981-82, 2001 and 2008-09 etc.). The need for rapid and high-impact 

spending is hence more vital today than possibly at any time before. High multiplier policies 

will naturally bring a greater number of employment opportunities and fast intervention will 

mean taxpayers spend less time out of work. Yet, without an understanding of the duration 

and ultimate depth of pancession, it is difficult to ascertain how long a recovery may take and 

therefore how long stimulus outcomes will need to be sustained. This is important as speed 

of implementation and duration often have an inverse relationship, and whether such projects 

are temporary in nature is dependent on the balance struck. For example, unless they are 

shovel-ready, high capital infrastructure projects generally have long lead times but spread 

economic impact over many years. Nevertheless, these metrics form a comprehensive 

starting point for assessing the economic success of a stimulus, green or otherwise. 

Climate metrics 

Assessing the impact on the climate of different recovery packages is a non-trivial exercise.26  

Recovery packages might be assessed on what proportion of spending was “green”, where 

“green” implies some directional element towards reducing climate impact. A more useful 

and intellectually valid approach would be to focus on whether the spending accelerates 

progress towards net-zero emissions of long-lived climate pollutants on the timetable 

required. Further work is required in this area. While the impact of interest is likely on ‘net 

GHG emissions’ measured in tonne of CO2 equivalents on a GWP100 basis, if significant 

methane-reducing policies are under consideration, GWP* should be considered as a more 

accurate, yet more complex assessment tool.27 Additional domain-specific complements are 

not directly incorporated in this analysis but should be carefully considered by policymakers 

seeking to form policy to meet strategic ambitions. These complements could include targets 

for energy security, as in the case of the 2008 South Korean Green New Deal,28 energy 

efficiency as in the case of the Energy Efficient Homes Package included in Australia’s 2009 
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Nation Building and Jobs Plan,29 or renewable energy infrastructure as provided for in the 

American Recovery and Reinvestment Act 2009.30 

 

4. Application: A Sustainable Recovery Package for the UK 

A sustainable recovery in the UK —that stimulates desirable economic activity post COVID-

19 and is on a path to net-zero emissions targets — could involve many different possible 

elements. In a companion paper, Hepburn et al. (2020) assemble a list of top 25 fiscal policy 

archetypes, based on a review of past and current stimulus policies,31 and provide a survey 

of officials in finance ministries and central banks of G20 countries on the features of these 

policy archetypes was conducted in April 2020. Key results are shown in Figure 1 below. 

Figure 1: Preliminary survey results from G20 finance and central bank officials. 

Figure 1 shows that policies in the desirable upper right quadrant (large long-run multiplier 

and strongly positive impact on climate) included connectivity infrastructure (S), general R&D 
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spending (X), education investment (L), clean energy infrastructure (T), clean energy R&D 

spending (Y). Each of these were also often identified as being in the top 10 most highly 

desirable policies of surveyed experts. Other notable policy options included healthcare 

investment (M) and buildings upgrades (U). Non-conditional airline bailouts performed poorly 

in terms of multiplier, speed and climate metrics.  

Informed by these results, and our review of the literature, we recommend that a UK 

sustainable recovery package should include consideration of the following elements. 

Large-scale investments 

• Transforming energy generation, storage and distribution. Investment should be 

targeted to zero carbon energy generation (particularly renewable energy initially), 

short- and long-term storage, interconnectors and grid modernisation infrastructure. 

Investment in this sector will help ensure that electricity generation is zero carbon by 

2030 and that capacity exists by this point to facilitate decarbonisation of 

transportation and heating. 

• Transforming industrial energy usage. Incentivise key energy-intensive industrial 

sectors (steel, cement, ceramics, chemicals, pulp and paper) to produce first low-

carbon and then zero-carbon products and guarantee to purchase them at a profitable 

price upon successful transition. Invest in carbon capture and storage (CCS) and 

hydrogen projects and infrastructure. 

• Transforming carbon-intensive sectors. Encourage carbon-intensive sectors (e.g. 

construction, transport) to use carbon-reduction as a tool to improve productivity, 

quality and reduce waste by requiring reporting of all material and operational carbon 

costs. 

• Climate resilient infrastructure. Invest in infrastructure projects that promote climate 

change resilience. Public participation and consultation are essential to ensuring 

implemented infrastructure is fair to all and has sufficient public support. 

• Broadband connectivity. Embed working from home practices through accelerating 

plans to install high-speed broadband connectivity and accelerate the goal of 

nationwide connectivity by 2033. Full fibre broadband (with speeds of 1 Gbps or 

more) covers fewer than 10% of UK homes, compared to 70% or more in Spain, 

Sweden and Portugal and almost 100% in South Korea and Japan.32 

• Nature-based solutions. Build upon the 25 Year Environment Plan and new 

Agriculture Bill33 to invest in tree planting and soil management practices that 

enhance carbon storage, biodiversity, and food production efficiency. Expand green 
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spaces, such as parklands, and accelerate wetland & peatland restoration and 

protection. Invest in ecosystem resilience to mitigate climate-related natural disasters. 

Accelerating investment in high-sustainability impact technologies 

• Research and development investment. The UK government in 2017 introduced a 

target to invest 2.4% of GDP in R&D by 2027. It currently invests just under 1.69% of 

GDP,34 which is less than the EU28 average and much lower than the US, South 

Korea and Japan.35 A renewed focus should be placed on this target with a strong 

emphasis on supporting high sustainability impact technologies. 

• Develop effective public R&D funding mechanisms to advance both innovation 

and competitiveness. This could involve ramping up funds for R&D in small firms,36 

developing national laboratories (learning from experiences at ARPA-E and the 

Carbon Trust respectively), investing in facilities,37 and building an agency for the 

development of emerging technologies,38 identifying and supporting sectoral “national 

challenges” in support of zero-carbon technologies, among other areas. It is important 

that increased investments in these areas are accompanied by sustained and 

predictable institutions innovations, as the UK approach in energy innovation has 

been very volatile compared to other countries. 

Incentivising individual-level change 

• Electric bikes, cars and corresponding infrastructure. Promote electric vehicle 

ownership through fast-charging infrastructure (building on the £500m promised in the 

March 2020 Budget),39 appropriate bicycle lanes, and greater subsidies for e-bikes 

and electric car purchases (cut from £4500 to £3500 in October 2018).40 Supplement 

this with expansion on the recent decarbonisation consultation document41 by 

ensuring that: only electric cars can be purchased after 2030; there is an accessible 

nationwide charging system by 2030; and no internal combustion vehicle can be 

driven after 2040. 

• Home renovations and retrofitting for energy efficiency. Implement a vast and 

well-funded scheme to bring UK housing up to the standards of energy efficiency that 

are already widespread in Scandinavia. Simultaneously embark on a program to 

prepare every home in the UK for conversion from natural gas to heat pumps, 

hydrogen or district heating by 2050, supplementing the government’s Low Carbon 

Heat scheme. This may further contribute to entrenching work from home practices by 

reducing energy bills in a cost-effective manner. 

• Education and training. Invest in digital further education and retraining initiatives to 

redirect workers from fields that will be most impacted by decarbonisation efforts and 



 

 

13 

 

to provide a swathe of green economy employment opportunities for new school, 

college and university leavers. 

Bailouts 

• Bailouts conditional on a legal commitment and pathway to net-zero emissions. 

Bailouts should include conditions requiring rapid improvements in corporate climate 

performance and a timeline to net-zero emissions, particularly for fossil fuel intensive 

industries such as airlines.  

5. An institutional framework for recovery in the UK 

To ensure that the COVID-19 economic recovery response aligns with the long-run objective 

of achieving net-zero emissions by 2050, the UK government should review its institutional 

apparatus. Tackling both the COVID-19 response and net-zero objectives will require an 

unprecedented mobilisation of resources. The existing independent Committee on Climate 

Change (CCC) provides highly-valued objective advice. To ensure implementation, we 

suggest building on existing institutions with minor but important modifications to the 

institutional architecture: a Climate Change Emergency Committee and Net Zero Delivery 

Body tasked with implementing a Net Zero Delivery Plan. 

While departmental responses are essential to delivering the green stimulus package, we 

anticipate that their activities are likely to be inefficient and siloed unless they are integrated 

into a coherent Net Zero Delivery Plan. With many governmental institutions already in place, 

as well as the CCC, a central institution to coordinate across various parts of government will 

promote a consistent response as the UK experiences significant structural change. We 

therefore propose the establishment of a Net Zero Delivery Plan that details the UK’s 

pathway to net zero by 2050, to be delivered and overseen by two new specialised 

institutional bodies, outlined below. A key question is how quickly such bodies could be 

credibly established. 

The Climate Change Emergency Committee (CCEC) is a renamed version of the existing 

Cabinet Committee on Climate Change, which was announced in October 2019 but had its 

first meeting in March 2020. The membership of the committee has still not been published.  

This committee, composed of relevant Cabinet Ministers and chaired by the Prime Minister, 

should meet regularly to ensure the appropriate degree of visibility and authoritative decision-

making which is necessary to coordinate effective use of governmental resources in 

achieving the dual objectives of COVID-19 economic recovery and net-zero emissions by 
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2050. The CCEC will oversee and coordinate the Net Zero Delivery Plan and the Net Zero 

Delivery Body. 

The Net Zero Delivery Body (NZDB) will be led by BEIS and will include representatives 

from local authorities, the industrial sector, Ofgem, financial institutions, the CCC and the 

national infrastructure commission. The NZDB will be responsible for delivering the Net Zero 

Delivery Plan (see Figure 2), and with enabling legislation delivered by the relevant 

government departments. The Net Zero Delivery Body and Plan will be overseen and 

coordinated by the CCEC; it will additionally be advised by the existing CCC and will be 

responsible to Parliament. 

 

Figure 2: Proposed Institutional Structure. Net Zero Delivery Body is a unit tasked with 
delivering the Net Zero Delivery Plan, overseen by the Climate Change Emergency Committee, 
which is a renamed version of the Cabinet Committee on Climate Change, explicitly placed on 

an emergency footing. Both will interface with existing departments and teams. 
 

 

 

6. Financing the sustainable recovery 
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Financial instruments are a core leverage point for a new Net Zero Delivery Body (see Figure 

2). Over the past decade, the sustainable finance agenda has been propelled forwards 

through successive crises – first the dot-com bubble, then the global financial crisis and now 

the currently unfolding pancession. At each stage, the case for a more systematic and 

comprehensive approach to harnessing finance for climate action and sustainable 

development has deepened, and on this occasion the scope for such an approach is even 

more pronounced. 

To be successful, the Net Zero Delivery Plan will need to provide both strategic direction and 

an initial government spending boost. This can draw on large pools of savings in the 

following ways. 

i. Sovereign Bonds: Much of the funding for such a sustainable stimulus would come from 

increased government borrowing in the form of additional sovereign bonds, as well as other 

public issuance, for example, from development banks. So far, around $60bn of green 

sovereign bonds have been issued by 12 countries; a further 10 nations have already 

indicated that they will issue green bonds this year.42 The UK should fast-track the issuance 

of national green ‘recovery bonds’ that drive forward the green, social and sustainable 

sovereign bond agenda. This could be the basis for an internationally coordinated issuance 

of sovereign sustainability bonds.   

ii. Public Financial Institutions: The case for the UK to establish a National Investment 

Bank43 with a focus on managing and reducing risk in infrastructure projects to leverage 

private finance is made more compelling by the need to finance projects which enhance the 

domestic green delivery pathway. The Bank would have an explicit sustainability mandate 

and could seek out net-zero-aligned projects which require external intervention to reduce 

risk. In addition, the mandates for existing institutions, such as the crucial SME-focused 

British Business Bank, could also be extended to include support for an inclusive net zero 

transition. Public investment banks have the potential to crowd-in private investment, while 

developing climate-resilient infrastructure,44 and experience with the KfW in Germany reveal 

that such institutions can be vital to the growth of the green energy sector.45 A National 

Investment Bank could further contribute to rebalancing regional economic development and 

supporting SMEs.46  

iii. Mobilising savers and investors: Further steps could be taken to explicitly target the 

mobilisation of capital from individual savers and institutional investors. These include 

exploring the scope for ISAs to be dedicated solely to ‘recovery plan’ projects in the next 

year. In addition, potential regulatory frictions hindering the flow of capital could be explored, 

such as insurance (Solvency II) and retail investors (MiFiD). 
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iv. Unconventional financial instruments: Future electricity, fuel and carbon prices do not 

give the necessary assurances of profitability for long-term, substantial private investment in 

zero-carbon assets. Futures markets have tenors far too short to assure finance for the 

longer-lived technologies (nuclear and CCS). Regulators with an appropriate degree of 

political independence, with a politically specific mandate, can ensure that durable assets are 

financed at very low weighted costs of capital (WACCs), through various designs for long-

term contracts. This is demonstrated by the Regulatory Asset Based finance model, which 

can be supplemented with incentives for out-performance and penalties for under-delivery. 

Auctions for renewable Contract for Differences (CfDs) have been shown to deliver lower 

costs and have been used with great success in offshore wind. The RAB model has also 

found success outside of energy markets, with successful use in financing the stand-alone 

Thames Tideway Tunnel at 2.5% real.47 

 

7. A Sustainable Recovery Alliance with UK leadership 

Both the COVID-19 pandemic and the climate emergency are global in nature. The UK has 

an opportunity to advocate for sustainable recovery packages, both as fiscal stimulus and in 

the form of climate action. Global cooperation on both fronts is an opportunity to secure the 

success of COP26. Coordinating green recoveries sends a signal to the world that climate 

action is a tangible reality, despite the lack of revised pledges under the Paris Agreement.  

The UK could catalyse global coordination by establishing a Sustainable Recovery Alliance 

(SRA) at COP 26. As a flexible “coalition of the willing” outside of the UNFCCC architecture, 

the group would promote a shared vision of a sustainable recovery. Its central aim would be 

to improve coherence among domestic and multilateral efforts through practical cooperation 

and information exchange. The SRA could interface with intergovernmental initiatives such 

as Mission Innovation. The UK’s domestic efforts form the foundation for global leadership.  

Existing UK government bodies are well-positioned to provide intellectual and financial 

support. In partnership with BEIS and the Department for Environment Food & Rural Affairs, 

DfID should allocate funding toward efforts to support partner countries in designing such 

packages. These efforts can both stimulate economic activity and assist countries in 

managing the impacts of climate change in the long term. The FCO’s Cross-Government 

Prosperity Fund could play a supporting role in mobilising funding towards projects that enact 

netzero objectives.  
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The implementation of new institutional architecture in the UK, through the CCEC and NZDB, 

will create new pathways for resource and information sharing. The UK will be well-placed to 

guide international climate policy, using the expert resources of these institutions to provide 

support based on the UK climate policy model. In this vein, it is vital that the UK develops a 

comprehensive evaluation framework within which our own policies are assessed. Such a 

framework would strengthen the credibility of the UK’s global leadership. 

Launching such an alliance is an ambitious undertaking. The diplomatic strategy should 

begin this summer and have two pillars: engage widely and include developing countries’ 

interests from the outset. Previous Presidencies have found engaging a wide range of actors, 

including G7 and G20 partners, finance ministers, and multilateral banks. The High-level 

Champion has a role to engage the private sector with the aim of new announcements in line 

with a sustainable recovery. Embassies and consulates have a strong role supporting the 

overall effort to bring countries on board. 

Engaging developing countries recognizes the need to respect different national strategic 

objectives as countries experience differing economic timelines through the COVID-19 

crises. Such an inclusive strategy also requires taking a range of environmental priorities into 

account. The SRA must equally consider decoupling emissions from economic growth and 

building resilience to future economic and environmental shocks. 

The UK should serve as co-chair. China may be a natural partner to work with the UK in 

establishing and growing the alliance. The Chinese recovery is expected to happen first, and 

decisions made in the recovery package are likely to influence the upcoming 14th Five-Year 

Plan. Therefore, there is significant impetus for the UK and China to collaborate in the 

context of COP 26 to promote mutually beneficial sustainable recovery packages focused on 

long-run environmental issues and achieving net zero.  

Practically, to protect the legitimacy and ambition of the Alliance, countries would be required 

to meet a minimum standard on climate ambition and perhaps carbon pricing in order to join 

the group. Unquestionably, for arguments of global unity the more countries who are to be 

involved, the better, but there is much to be said for making every effort not to water-down 

Alliance objectives. The minimum standard should not hinder wider participation but should 

refer to the goals of the Paris Agreement. 

8. Summary and Conclusions 

Although the upcoming economic slowdown is without direct historical parallel, insights 

based on mechanisms common to all macroeconomic recessions provide a framework within 
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which the UK Government can learn from the GFC of 2008. A fiscal stimulus focussed on 

investment for a sustainable recovery is preferable to a traditional stimulus for the UK, given 

higher short- and long-run multipliers, and the fact that UK is legally bound to reach net-zero 

carbon emissions by 2050 in any event. 

The UK’s sustainable recovery package should be measurable and evaluable. The policies 

recommended in this brief are expected to perform well on our established metrics of fiscal 

multiplier, speed of implementation, and climate impact, but designing experiments to test 

this ex post will help prepare for future crises.  

We have proposed ten specific elements of a sustainable recovery package in Table 1.  

These include bailouts conditional on climate-positive changes, particularly in aviation or 

other fossil-intensive companies. Green investments should also be made into infrastructure, 

covering a wide range of industries. Job-intensive clean infrastructure investment will 

generate high fiscal multipliers and accelerate the path towards net zero. Energy-intensive 

industrial sectors can be challenged to reduce their carbon emissions, supported by a CCS 

program. Nature-based solutions net-negative emission agriculture and infrastructure for 

resilience can mitigate anticipated future climate damage. Broadband infrastructure 

expansion can contribute to entrenching work from home practices where possible, turning a 

short-term climate-friendly behavioural change into a long-term one. 

Similarly, energy efficient retrofits can reduce energy bills for work from home individuals, 

encouraged through individual-level incentives. For those who return to commuting, 

investment in fast-charging infrastructure and higher subsidies for electric car purchases can 

ensure that those who travel contribute less to the atmospheric stock of GHGs. With a 

background of trends that will generate unequal impact, sustainable recovery measures must 

also address employment displacement through education and training programs to 

repurpose human capital for a greener UK economy, allowing strong uptake of new jobs 

created in green sectors, while taking social inclusion into account. Investment in technology 

research and development is strongly linked with productivity and competitiveness. Hence 

accelerating investment in high sustainability impact technologies could bring broad benefits. 

To maximise the impact of the sustainable recovery package in the long run, we propose that 

the UK Government implements measures to support a delivery plan. The foundation of the 

Climate Change Emergency Committee and a Net Zero Delivery Body to implement a Net 

Zero Delivery Plan will ensure that governments remain accountable on the path towards net 

zero by 2050, while coordinating government resources effectively. Supplemented by green 

private finance reforms, this will amplify the long-run multipliers of a sustainable recovery 

package. 
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Finally, the UK is well-positioned to advance these approaches and to support other 

economies reach net zero. UK institutions, both new and existing, will be able to engage in 

resource and information sharing, furthering the climate agenda abroad, more immediately 

through COVID-19 recovery packages, and into the future through COP26. A new 

sustainable recovery alliance would provide a good forum for the UK to facilitate this 

leadership. Within the context of a global climate emergency, it is vital that the UK develops 

an inclusive multilateral approach to ensure that low-income countries are supported, while 

mitigating for the costs of the climate crisis domestically. 

Acknowledgements 

We are grateful to our university colleagues and partners who provided invaluable input, 

review and feedback on the contents of this report. We thank in particular Matthew Agarwala, 

Laura Diaz Anadon, David Gibbons, Robert Miller, Cristina Peñasco, Jennifer Schooling, 

Eliot Whittington and the Cambridge Zero Policy Forum (Cambridge), Sam Fankhauser 

(LSE), Michael Grubb (UCL) and David Vines (Oxford). We are sincerely grateful to a team 

of exceptional research assistants at the University of Oxford, led by Brian O'Callaghan and 

including Alice Blackwood, Avra Janz, Nikita Ostrovsky, Lore M. Purroy Sanchez, Alexandra 

Sadler and Nigel Yau, for very able and rapid research assistance on this paper and related 

work. We thank the editorial team at the Smith School of Enterprise and the Environment 

including Iain Potter and Lucy Erickson.  

 

 



20 

 

References   

1 The Smith School of Enterprise and the Environment has developed a comprehensive database of 
proposed and implemented G20 COVID rescue policies and Global Financial Crisis policies, available 
upon request from cameron.hepburn@smithschool.ox.ac.uk or brian.ocallaghan@sjc.ox.ac.uk .  
2 Allen, J., Donovan, C., Ekins, P., Gambhir, A., Hepburn, C., Robins, N., Reay, D., Shuckburgh E., 
and Zenghelis, D. (2020). A net-zero emissions economic recovery from COVID-19. COP26 
Universities Network Briefing, April. 
3 Hepburn, C., O’Callaghan, B., Stern, N., Stiglitz, J., and Zenghelis, D. (2020). “Will COVID-19 fiscal 
recovery packages accelerate or retard progress on climate change?” Oxford Review of Economic 
Policy, 36(S1), forthcoming.   
4 Ipsos (2020), ‘How do Great Britain and the world view climate change and Covid-19?,’ Ipsos 
surveys Opinion Poll Report No. Global Advisor wave 139 (GA 139), Ipsos, Paris. 
5 Centre for Economics and Business (2020) As the UK remains in lockdown, Government may need 
to target more support at manufacturing sector https://cebr.com/reports/as-the-uk-remains-in-
lockdown-government-may-need-to-target-more-support-at-manufacturing-sector/ 
6 Lukasz, R. et al (2015). Secular Drivers of the Global Real Interest Rate. Bank of England, Staff 
Working Paper No. 571. 
7 Fiscal multipliers measure the impact on activity of each additional pound of spending/tax cut funded 
by borrowing. A multiplier of 1 means £1 extra spending boosts final production and income by £1. A 
multiplier of 3 implies £1 spending boosts final income and output by £3. 
8 Auerbach, A. J. et al (2012). Fiscal Multipliers in Recession and Expansion. In Fiscal Policy after the 
Financial Crisis. (eds. Alesina A. et al) 63-98. University of Chicago Press. 
9 Blanchard, O. et al (2013). Growth Forecast Errors and Fiscal Multipliers. International Monetary 
Fund, Working Paper No. 13/1. 
10 Christiano, L. et al (2009). When is the Government Spending Multiplier Large? Journal of Political 
Economy, 119, no. 1, 78-121. University of Chicago Press 
11 DeLong, J. B. et al (2012). Fiscal Policy in a Depressed Economy. Brookings Papers on Economic 
Activity, Spring 2012, The Brookings Institution 
12 Mourougane, A. et al (2016). Can an increase in public investment sustainably lift economic 
growth?. OECD Economics Department, Working Paper No. 1351; IMF (2014). Is It Time for an 
Infrastructure Push? The Macroeconomic Effects of Public Investment. In Legacies, Clouds, 
Uncertainties, World Economic Outlook October 2014; Abiad, A. et al (2015). The Macroeconomic 
Effects of Public Investment: Evidence of Advanced Economies. International Monetary Fund, 
Working Paper No. 15/91. 
13 Houser, T. et al (2009). A Green Global Recovery? Assessing US Economic Stimulus and the 
Prospects for International Coordination. Peterson Institute for International Economics, Policy Brief 
09-3; Jacobs, M. (2012). Green Growth: Economic Theory and Political Discourse. Grantham 
Research Institute on Climate Change and the Environment, The London School of Economics and 
Political Science, Working Paper 92; Barbier, E. (2010). Green Stimulus, Green Recovery and Global 
Imbalances. World Economics, 11, no. 2, 149-175. 
14 Pollin, R. et al (2008). Green Recovery: A Program to Create Good Jobs and Start Building a Low-
Carbon Economy. Political Economy Research Institute, University of Massachusetts Amherst. 
15 Bowen, A. et al (2009). An Outline of the Case for a ‘Green’ Stimulus. Grantham Research Institute 
on Climate Change and the Environment, The London School of Economics and Political Science. 
16 UKERC Technology & Policy Assessment Function, 2014. Low carbon jobs: The evidence for net 
job creation from policy support for energy efficiency and renewable energy. 
http://www.ukerc.ac.uk/publications/low-carbon-jobs-the-evidence-for-net-job-creation-from-policy-support-for-
energy-efficiency-and-renewable-energy.htm  
17 Jacobs, M. (2012). Green Growth: Economic Theory and Political Discourse. Grantham Research 
Institute on Climate Change and the Environment, The London School of Economics and Political 
Science, Working Paper 92 

 

mailto:cameron.hepburn@smithschool.ox.ac.uk
mailto:brian.ocallaghan@sjc.ox.ac.uk
https://cebr.com/reports/as-the-uk-remains-in-lockdown-government-may-need-to-target-more-support-at-manufacturing-sector/
https://cebr.com/reports/as-the-uk-remains-in-lockdown-government-may-need-to-target-more-support-at-manufacturing-sector/
http://www.bankofengland.co.uk/research/%20Documents/workingpapers/2015/swp571.pdf
https://ideas.repec.org/h/nbr/nberch/12634.html
http://www.imf.org/external/pubs/ft/wp/2013/wp1301.pdf
https://ideas.repec.org/a/ucp/jpolec/doi10.1086-659312.html
https://www.brookings.edu/bpea-articles/fiscal-policy-in-a-depressed-economy/
http://www.oecd.org/economy/public-finance/Can-an-increase-in-public-investment-sustainably-lift-economic-growth.pdf
http://www.oecd.org/economy/public-finance/Can-an-increase-in-public-investment-sustainably-lift-economic-growth.pdf
https://www.imf.org/external/pubs/ft/weo/2014/02/
https://www.imf.org/external/pubs/ft/weo/2014/02/
https://www.imf.org/en/Publications/WP/Issues/2016/12/31/The-Macroeconomic-Effects-of-Public-Investment-Evidence-from-Advanced-Economies-42892
https://www.imf.org/en/Publications/WP/Issues/2016/12/31/The-Macroeconomic-Effects-of-Public-Investment-Evidence-from-Advanced-Economies-42892
https://www.wri.org/publication/green-global-recovery-assessing-us-economic-stimulus-and-prospects-international
https://www.wri.org/publication/green-global-recovery-assessing-us-economic-stimulus-and-prospects-international
http://www.lse.ac.uk/GranthamInstitute/publication/green-growth-economic-theory-and-political-discourse-working-paper-92/
https://ideas.repec.org/a/wej/wldecn/420.html
https://ideas.repec.org/a/wej/wldecn/420.html
https://www.peri.umass.edu/publication/item/292-green-recovery-a-program-to-create-good-jobs-start-building-a-low-carbon-economy
https://www.peri.umass.edu/publication/item/292-green-recovery-a-program-to-create-good-jobs-start-building-a-low-carbon-economy
http://www.lse.ac.uk/GranthamInstitute/publication/an-outline-of-the-case-for-a-green-stimulus/
http://www.ukerc.ac.uk/publications/low-carbon-jobs-the-evidence-for-net-job-creation-from-policy-support-for-energy-efficiency-and-renewable-energy.htm
http://www.ukerc.ac.uk/publications/low-carbon-jobs-the-evidence-for-net-job-creation-from-policy-support-for-energy-efficiency-and-renewable-energy.htm
http://www.lse.ac.uk/GranthamInstitute/publication/green-growth-economic-theory-and-political-discourse-working-paper-92/


 

 

21 

 

                                                                                                                                                   

 

18 Van der Meijden, G. et al (2017). Carbon Lock-In: Th.e Role of Expectations. International 
Economic Review, 58, No. 4, 1371-1415. 
19 Acemoglu, D. et al (2012). The Environment and Directed Technical Change. American Economic 
Review, 102, No. 1, 131-166; Aghion, P. et al (2012). Carbon Taxes, Path Dependency and Directed 
Technical Change: Evidence from the Auto Industry. Journal of Political Economy, 124, Vol. 1, 1-51; 
Dechezleprêtre, A. et al (2017). Knowledge Spillovers from Clean and Dirty Technologies. Grantham 
Research Institute on Climate Change and the Environment, The London School of Economics and 
Political Science, Working Paper No. 135. 
20 Robins, N. et al (2010). Delivering the Green Stimulus. HSBC Global Research, New York, 9th 
March. 
21 Joyce, R. et al (2020). Sector shutdowns during the coronavirus crisis: which workers are most 
exposed?. Institute for Fiscal Studies, Briefing Note BN278. 
22 Abiad, A. et al (2015). The Macroeconomic Effects of Public Investment: Evidence of Advanced 
Economies. International Monetary Fund, Working Paper No. 15/91; Stone, C. et al (2008). Principles 
for Fiscal Stimulus Economic Policy in a Weakening Economy. Center on Budget and Policy Priorities; 
Taylor, J. et al (2015). "Timely, Targeted, and Temporary?" An Analysis of Government Expansions 
over the Past Century. Mercatus Research. 
23 Atkinson R. (2008). Timely, Targeted, Temporary and Transformative: Crafting an Innovation-Based 
Economic Stimulus Package. The Information Technology and Innovation Foundation. 
24 Abiad, A. et al (2015). The Macroeconomic Effects of Public Investment: Evidence of Advanced 
Economies. International Monetary Fund, Working Paper No. 15/91; Freedman, C. et al (2009). The 
Case for Global Fiscal Stimulus. International Monetary Fund, Staff Position Note No. 09/03; Prasad, 
E. et al (2009). Assessing the G-20 Stimulus Plans: A Deeper Look. The Brookings Institution. 
25 Abiad, A. et al (2015). The Macroeconomic Effects of Public Investment: Evidence of Advanced 
Economies. International Monetary Fund, Working Paper No. 15/91. 
26 While vitally important, benefits such as reduced local pollution, congestion, food waste and 
increased ecosystem sustainability are not the primary focus of this briefing, which is (by request) 
focussed on the ‘climate potential’ of the recovery. ‘Green potential’ here similarly refers to the impact 
of the policy on global warming. 
27 Allen, M. et al (2018). A solution to the misrepresentations of CO2-equivalent emissions of short-
lived climate pollutants under ambitious mitigation. npj Climate and Atmospheric Science, 1, No. 16. 
28 Mundaca, L. et al (2015). Assessing the effectiveness of the ‘Green Economic Stimulus’ in South 
Korea: Evidence from the energy sector. International Association for Energy Economics. 
29 Tienhaara, K. (2014). Green Stimulus and Pink Batts: The Environmental Politics of Australia’s 
Response to the Financial Crisis. The Australian Political Studies Association Annual Conference, 
University of Sydney Paper. 
30 Mundaca, L. et al (2015). Assessing ‘green energy economy’ stimulus packages: Evidence from the 
U.S. programs targeting renewable energy. Renewable and Sustainable Energy Reviews, 42, 1174-
1186. 
31Hepburn, C., O’Callaghan, B., Stern, N., Stiglitz, J., and Zenghelis, D. 2020. “Will COVID-19 and the fiscal 

recovery packages accelerate or retard progress on climate change?” Oxford Review of Economic Policy, 36(S1), 
forthcoming. 
32 Hutton, G. (2020). Full-fibre broadband in the UK, House of Commons Library, Briefing Paper CBP 
8392. 
33 Department for Environment, Food & Rural Affairs (2020). Agriculture Bill to boost environment and 
food production. 
34 ONS. (2019). Gross domestic expenditure on research and development, UK: 2017. 
https://www.ons.gov.uk/economy/governmentpublicsectorandtaxes/researchanddevelopmentexpendit
ure/bulletins/ukgrossdomesticexpenditureonresearchanddevelopment/2017 
35 Eurostat. (2020). Europe 2020 indicators - R&D and innovation. 
https://ec.europa.eu/eurostat/statistics-explained/pdfscache/50448.pdf  
36 Howell, S. (2017). “Financing Innovation: Evidence from R&D Grants.” The American Economic 
Review 107(4): 1136-64. 

https://onlinelibrary.wiley.com/doi/abs/10.1111/iere.12255
https://www.aeaweb.org/articles?id=10.1257/aer.102.1.131
https://dash.harvard.edu/handle/1/27759048
https://dash.harvard.edu/handle/1/27759048
http://www.lse.ac.uk/GranthamInstitute/publication/knowledge-spillovers-from-clean-and-dirty-technologies-a-patent-citation-analysis-working-paper-135/
https://www.ifs.org.uk/publications/14791
https://www.ifs.org.uk/publications/14791
https://www.imf.org/en/Publications/WP/Issues/2016/12/31/The-Macroeconomic-Effects-of-Public-Investment-Evidence-from-Advanced-Economies-42892
https://www.imf.org/en/Publications/WP/Issues/2016/12/31/The-Macroeconomic-Effects-of-Public-Investment-Evidence-from-Advanced-Economies-42892
https://www.cbpp.org/research/principles-for-fiscal-stimulus-economic-policy-in-a-weakening-economy
https://www.cbpp.org/research/principles-for-fiscal-stimulus-economic-policy-in-a-weakening-economy
https://www.mercatus.org/publications/monetary-policy/timely-targeted-and-temporary-analysis-government-expansions-over-past
https://www.mercatus.org/publications/monetary-policy/timely-targeted-and-temporary-analysis-government-expansions-over-past
https://itif.org/publications/2008/10/11/timely-targeted-temporary-and-transformative-crafting-innovation-based
https://itif.org/publications/2008/10/11/timely-targeted-temporary-and-transformative-crafting-innovation-based
https://www.imf.org/en/Publications/WP/Issues/2016/12/31/The-Macroeconomic-Effects-of-Public-Investment-Evidence-from-Advanced-Economies-42892
https://www.imf.org/en/Publications/WP/Issues/2016/12/31/The-Macroeconomic-Effects-of-Public-Investment-Evidence-from-Advanced-Economies-42892
https://www.imf.org/external/pubs/ft/spn/2009/spn0903.pdf
https://www.imf.org/external/pubs/ft/spn/2009/spn0903.pdf
https://www.brookings.edu/articles/assessing-the-g-20-stimulus-plans-a-deeper-look/
https://www.imf.org/en/Publications/WP/Issues/2016/12/31/The-Macroeconomic-Effects-of-Public-Investment-Evidence-from-Advanced-Economies-42892
https://www.imf.org/en/Publications/WP/Issues/2016/12/31/The-Macroeconomic-Effects-of-Public-Investment-Evidence-from-Advanced-Economies-42892
https://www.nature.com/articles/s41612-018-0026-8
https://www.nature.com/articles/s41612-018-0026-8
https://portal.research.lu.se/portal/en/publications/assessing-the-effectiveness-of-the-green-economic-stimulus-in-south-korea-evidence-from-the-energy-sector(d3f5437d-4a09-4b37-89b3-a2e52894c788).html
https://portal.research.lu.se/portal/en/publications/assessing-the-effectiveness-of-the-green-economic-stimulus-in-south-korea-evidence-from-the-energy-sector(d3f5437d-4a09-4b37-89b3-a2e52894c788).html
https://ssrn.com/abstract=2440147
https://ssrn.com/abstract=2440147
https://www.sciencedirect.com/science/article/pii/S1364032114008855
https://www.sciencedirect.com/science/article/pii/S1364032114008855
https://researchbriefings.files.parliament.uk/documents/CBP-8392/CBP-8392.pdf
https://www.gov.uk/government/news/agriculture-bill-to-boost-environment-and-food-production
https://www.gov.uk/government/news/agriculture-bill-to-boost-environment-and-food-production
https://www.ons.gov.uk/economy/governmentpublicsectorandtaxes/researchanddevelopmentexpenditure/bulletins/ukgrossdomesticexpenditureonresearchanddevelopment/2017
https://www.ons.gov.uk/economy/governmentpublicsectorandtaxes/researchanddevelopmentexpenditure/bulletins/ukgrossdomesticexpenditureonresearchanddevelopment/2017
https://ec.europa.eu/eurostat/statistics-explained/pdfscache/50448.pdf


 

 

22 

 

                                                                                                                                                   

 

37 Anadon, LD, Chan, G, Bin-Nun, A, Narayanamurti, V. (2016). “The pressing energy innovation 
challenge of the U.S. national labs.” Nature Energy 1:16117. doi:10.1038/nenergy.2016.117. Chan, G, 
Goldstein, AP, Bin-Nun, A, Anadon, LD, Narayanamurti, V. (2017). 'Six principles for energy 
innovation.' Nature 552:25-27. Doi:10.1038/d41586-017-07761-0. 
38 Goldstein, Anna P and Venkatesh Narayanamurti. (2018). "Simultaneous Pursuit of Discovery and 
Invention in the US Department of Energy." Research Policy, 47(8): 1505–1512. 
39 HM Treasury (2020). Budget 2020.  
40 Department of Transport (2018). Plug-in Car Grant: changes to grant level 2018. 
41 Department of Transport (2020). Decarbonising Transport: Setting the Challenge.  
42 Fatin, L. (2020). Sovereign Green Bonds Club: Mexico, Egypt, Spain set to join: Who else is in the 
2020 pipeline: And who else should be?. Climate Bonds Initiative. 
43 Unsworth, S. et al. (2020). Delivering strong and sustainable growth in the UK: A special decade for 
innovation and investment. Grantham Research Institute on Climate Change and the Environment, 
The London School of Economics and Political Science. 
44 OECD (2016). Green Investment Banks: Scaling up Private Investment in Low-Carbon, Climate-
resilient Infrastructure, Green Finance and Investment. OECD Publishing, Paris. 
45 Mazzucato, M. et al (2015). The Rise of Mission-Oriented State Investment Banks: The Cases of 
Germany's KfW and Brazil's BNDES; Geddes, A. et al (2018). The multiple roles of state investment 
banks in low-carbon energy finance: An analysis of Australia, the UK and Germany. Energy Policy, 
115, 158-170. 
46 OECD (2016). Green Investment Banks: Scaling up Private Investment in Low-Carbon, Climate-
resilient Infrastructure, Green Finance and Investment. OECD Publishing, Paris; Mazzucato, M. et al 
(2017). Patient Strategic Finance: opportunities for state investment banks in the UK.UCL Institute for 
Innovation and Public Purpose, Working Paper 2017-05. 
47 Newbury, D. et al (2019). Financing Low-Carbon Generation in the UK: The Hybrid RAB Model. 
Cambridge Working Papers in Economics, No. 1969, EPRG Working Paper, No. 1926. 
 

 

https://www.gov.uk/government/publications/budget-2020-documents/budget-2020
https://www.gov.uk/government/publications/plug-in-car-grant-changes-to-grant-level-november-2018
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/878642/decarbonising-transport-setting-the-challenge.pdf
https://www.climatebonds.net/2020/02/sovereign-green-bonds-club-mexico-egypt-spain-set-join-who-else-2020-pipeline-and-who-else
https://www.climatebonds.net/2020/02/sovereign-green-bonds-club-mexico-egypt-spain-set-join-who-else-2020-pipeline-and-who-else
http://www.lse.ac.uk/GranthamInstitute/publication/delivering-strong-and-sustainable-growth-in-the-uk/
http://www.lse.ac.uk/GranthamInstitute/publication/delivering-strong-and-sustainable-growth-in-the-uk/
http://dx.doi.org/10.1787/9789264245129-en
http://dx.doi.org/10.1787/9789264245129-en
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=2744613
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=2744613
https://www.sciencedirect.com/science/article/pii/S0301421518300090
https://www.sciencedirect.com/science/article/pii/S0301421518300090
http://dx.doi.org/10.1787/9789264245129-en
http://dx.doi.org/10.1787/9789264245129-en
https://www.ucl.ac.uk/bartlett/public-purpose/publications/2017/dec/patient-strategic-finance-opportunities-state-investment-banks-uk
https://ideas.repec.org/p/cam/camdae/1969.html

