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1. INTRODUCTION

To avoid the catastrophic effects of a >2°C rise in global mean temperature, more 
ambitious efforts are required. Investment in low-carbon, climate-resilient technology must 
be deployed at scale, while investment in activities generating higher carbon emissions and 
harming adaptation efforts should be phased out as quickly as possible. Global greenhouse 
gas (GHG) emissions must be cut 7% per year between now and 2030 to limit warming to 
1.5°C. In such a scenario, global GHG emissions in 2030 would be as low as 26 GtCO2eq, 
less than half of 2020 levels, as seen in Figure 1. 

Figure 1: Emissions reduction pathways required to limit global temperature rise to 1.5 ˚C

Source: CAT, 2020

Article 2.1c of the Paris Agreement calls for finance flows “[to be made] consistent with a 
pathway towards low greenhouse gas emissions and climate-resilient development.” To 
meet this challenge, all financial actors (financial institutions and corporations) must align 
their practices, investments, and portfolios with climate goals, mitigate risks related to 
climate change, and seize opportunities for growth through climate-smart investment. 

While stress testing for physical climate risks is becoming an essential component of 
prudential risk management (L&G, 2019, Mitchell et al., 2020), physical risk is not the 
only type of climate threat facing companies. Negative climate impacts associated with 
the provision of finance to carbon-intensive activities are increasingly exposing firms and 
investors to transition and litigation risks as well. Investing for a scenario compatible with 
temperature increases below 2˚C is both a fiduciary and business imperative, necessary 
to avoid the destruction of physical, human, and natural capital. In addition to mitigating 
downside risk, climate-smart investment strategies can also help investors capitalize on 
growth opportunities in new low-carbon technologies and sectors (Mercer, 2019).
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These market incentives are increasingly driving investors to track the impacts of their 
real asset investments1, including GHG emissions, to understand whether their activity 
is compatible with international climate goals (Kessler et al., 2019). This push for impact 
measurement and reporting will require organizations to create and apply new information, 
tools, and strategies to measure not only exposure to climate risks, but also the extent to 
which their investments are consistent with Paris temperature goals, or “Paris-aligned” (in 
a narrow interpretation of the term). A number of initiatives have emerged to promote new 
impact tracking approaches and assist institutions in applying these approaches to their own 
portfolios. Examples include the Partnership for Carbon Accounting Financials (PCAF, 2020), 
to measure emissions funded by financial institutions; the Paris Agreement Capital Transition 
Assessment (PACTA; 2 Degrees Investing, 2020), to assess alignment of equity and fixed 
income portfolios; and the UNEP Finance Initiative’s Corporate Impact Analysis Tool, to 
provide a ‘holistic analysis’ of company-wide impacts (UNEP FI, 2020a).

This paper breaks new ground for assessments of Paris alignment, complementing existing 
approaches by examining the alignment of the most recent investment decisions rather 
than focusing exclusively on existing asset stocks. Such decisions directly drive deployment 
of new assets that will operate for decades to come alongside existing, “locked-in” assets. 
Further development of this new-investment alignment approach is key to understanding the 
evolution of financing practices in response to climate objectives.

Our findings hold important practical implications for public and private actors, with the 
potential to shape policy and investment decision-making processes. A growing body 
of research focuses on evaluating the alignment between the current energy mix and the 
decarbonization milestones required for countries and regions to limit global temperatures, 
including the potential for new and existing dirty power plants to become stranded assets as 
the transition speeds up (e.g. Bodnar et al., 2020; Carbon Tracker Initiative, 2018; Pfeiffer et 
al., 2018.). However, new approaches like ours are required to analyze how Paris alignment 
goals and the overall decarbonization challenge are integrated into due diligence processes 
used to evaluate new investment opportunities.

Chapter 2 of this paper applies a new science-based method – introduced in CPI’s analytical 
paper “A Proposed Method for Measuring Paris Alignment of New Investment” – to assess 
the alignment of new power sector generation investment with different temperature 
scenarios, including trajectories compatible with the Paris Agreement. While previous 
approaches have focused on assessing how existing assets and portfolios fit into broad 
taxonomies of activity or project type, our approach evaluates the alignment of new 
investment based on asset-level transaction data, breaking out new power sector finance 
broken out by geography, actor type, and technology type, enabling granular assessments of 
Paris alignment (see Box 1 for a more detailed overview of the method). We have applied this 
methodology to: 

• The power sector, which accounts for about one third of global emissions (IPCC, 
2018; ClimateWatch, 2020), and for which high-quality data are available. Asset-level 
transaction data are available for almost all renewable investment and 23% of fossil 

1 In line with CPI’s Global Landscape of Climate Finance, this paper defines “investment” as primary financial commitments into productive 
assets at the project level – excluding secondary transactions that involve money changing hands but no physical impact, and also research and 
development spending assumed to be recovered through the sale of resulting products. Financial commitments provided by certain instruments such 
as guarantees, insurance, government revenue support schemes and fiscal incentives, or “intermediate output” investments in manufacturing or 
equipment sales, are not counted due to data limitations and the potential for double-counting.
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fuel investments in 20182. Further, full decarbonization of the power sector by 2050 is a 
crucial component of both the 1.5˚C and 2˚C IPCC scenarios (IPCC, 2019). 

• The transport sector, with our analysis restricted to the U.S. automotive sector as 
a proof of concept for the methodology. Globally, the transport sector accounts for 
approximately more than one-fifth of emissions (ClimateWatch, 2020), of which over 
two-thirds are from road transport (IPCC, 2014), and is therefore the next priority for 
analysis after power.3

Chapter 3 concludes the paper by going beyond the analysis of trends and patterns 
observed in recent power sector investment to explore several concrete solutions and 
recommendations that public institutions, private financiers, and service providers can 
implement to drive progress toward Paris alignment. These recommendations chapter draw 
on our analysis in the preceding chapter, along with an extensive review of the literature 
exploring incentives and levers for power sector decarbonization from the perspective of 
utilities and financial actors. The subsequent analysis provides a starting point to explore 
systemic linkages between the financial sector and the real economy that drive the observed 
alignment outcomes.

Our study’s underlying methods, analytical findings, and corresponding recommendations 
are directed toward several different groups, including:

• Public- and private-sector investors such as commercial lenders, insurance companies, 
development finance institutions, and international donors, to conduct due diligence 
and risk assessment for their (global, regional or country-level) financing for new power 
sector assets according to their alignment with Paris goals. 

• Financial regulators, to identify investments likely to become stranded in particular 
jurisdictions, which might inform precautionary measures to disincentivize new finance 
for those assets. 

• Policymakers, to understand the extent to which future electricity demand must be met 
with clean power, which could help shape policies for the early retirement of fossil fuel 
power plants and their replacement with renewable, and the removal or repurposing of 
fossil fuel subsidies. Moreover, finance and business ministries can use our methodology 
to understand how different groups of actors and their investments are contributing 
to alignment or misalignment of the power sector in their country and take actions to 
encourage or disincentivize those finance flows. 

It is important to note that the methodology used in this paper focuses on the alignment 
of financing for new assets and the role of locked-in emissions – both fundamental drivers 
of changing emissions patterns and Paris alignment progress in the real economy that are 
often overlooked by initiatives measuring and encouraging the alignment of existing asset 
portfolios.

2  CPI’s “Improving Tracking of High GHG Finance in the Power Sector”
3  Expenditure on electric vehicles had surged in the second half of the last decade (CPI, 2019). However, the impact of this growing demand on 
emissions from the whole vehicle fleet – and correspondingly on the sector’s chance of meeting Paris-aligned targets – has not been studied. We 
focus on the U.S., for which good sales and technical vehicle data are publicly available, to develop an analysis that could be replicated in other 
countries.
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The alignment metrics and outcomes presented in this paper should be interpreted as the 
preliminary results of the first application of our proposed methodology. The complexity of 
the topic, the continuing evolution of methodologies to assess financial alignment, and 
several other caveats discussed in Box 1 all highlight the need for further discussion and 
testing of our methods. Nevertheless, our conclusions are broadly supported by existing 
literature on decarbonization in the power sector, as referenced throughout.

4 The “Somewhat misaligned” term has been chosen to make sure that enough distinctions are made between the different temperature pathways. 
However, it is important to highlight that temperature increases above 1.8°C, even where below 3.2°C, are already associated with significant 
negative long-term climate impacts.
5 Carbon-negative activities: Project activities contributing to the removal of CO2 emitted (e.g. Carbon Capture and Storage, energy efficiency).

Box 1: Overview of the approach and key assumptions 

The challenge – The goal of the Paris Agreement is to keep global temperature rise below 1.5 - 2ºC. This will 
require a collective systemic effort to achieve such goals, regarding the financial system as a fundamental force 
to drive investments which are “aligned” with the Paris goals.

The approach - The method used to assess 
alignment of new investment in this paper relies 
– in the current version - on 2017/18 data from 
the Global Landscape of Climate Finance (Buch-
ner et al, 2019), IEA power sector scenarios, as-
set datasets such as Platts, and technology-spe-
cific assumptions to estimate the CO2 intensity 
that new power plants and vehicle fleets must 
achieve to ensure country- or region-level align-
ment with different decarbonization scenarios. 
Importantly, this calculation also considers 
existing, locked-in power sector assets (net of 
modeled decommissioning and scrappage over 
time). In short, the carbon intensity thresholds 
calculated imply that new assets added to the 
system must in effect compensate for emis-
sions from locked-in carbon intensive assets; 
only in this way can true systemic alignment be 
achieved (see Figure B-1). 

More specifically, carbon intensity thresholds are calculated for all IEA’s temperature pathways, resulting in four 
distinct alignment statuses: 

- “Aligned,” corresponding to temperature rise below 1.8°C, compatible with Paris goals (<1.8°C)

- “Somewhat Misaligned,” corresponding to temperature rise below 3.2°C but above 1.8°C (1.8°C - 3.2°C)4

- “Very Misaligned,” corresponding to temperature rise above 3.2°C (>3.2°C)

- “Extremely Misaligned,” corresponding to temperature rise well above 3.2°C (>>3.2°C)

These carbon intensity thresholds are then used as a benchmark to assign a temperature alignment pathway to 
carbon intensities observed (in aggregate) in new investments. Where significant capacity is locked-in, strict 
carbon intensity requirements under ambitious temperature pathways may generate a negative carbon intensity 
threshold, implying that development of new carbon-free assets should also be accompanied by retirement of 
existing high-carbon generation stock. We do present negative thresholds as such when they occur, which is 
important as they illustrate the needs for the sector. However, for the purpose of assigning temperature path-
ways we set the carbon intensity thresholds floor to 0, as data on carbon-negative activities5 are not covered in 
this study. 

Figure B-1: Determining the level of carbon intensity of 
additional power generation required to align country/
region specific carbon intensity with different temperature 
pathways.
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6 Carbon-positive: Project activities contributing to carbon emissions (e.g. all energy generation projects), whose contribution cannot be less than 
zero.
7 Global net anthropogenic CO2 emissions decline by about 45% from 2010 levels by 2030, reaching net zero around 2050 (IPCC, 2019).
8 Country-level alignment is critical to understand how individual efforts ‘add up’ to achieve necessary levels of global decarbonization.
9 Scenario based approaches applied to portfolios also follow a similar approach, in which organizational alignment with a sector-specific pathway is 
judged by looking at its overall emission contributions, which are not broken down by the contributions of individual investment choices.
10 IPCC’s estimate of temperature rises – while relying on complex models accounting for the impact of multiple sectors (projects within these 
sectors) – ultimately converges towards a single temperature range (where the range itself is the result of uncertainty).
11 See “Improving Tracking of High-GHG Finance in the Power Sector”

This way carbon-positive activities6 are coherently compared with carbon-positive thresholds. 

A look at 2030 in the “decade of action” – Despite the availability of scenarios for several milestones ranging 
between 2025 to 2040, this paper assesses alignment of current flows relative to 2030 targets. There are 
several reasons for this choice: 1) the need to use a single reference year for comparison and simplicity in pre-
senting results, 2) the opportunity to use a reference year compatible with the time horizon challenge set by the 
IPCC (2019), which identified the first pathway milestone in 2030;7 and 3) the need to avoid high uncertainties 
associated with longer-term scenarios, which  are likely to change significantly to account for new policy adjust-
ments and new investment decisions that lock in new capacity and associated emissions.

From technology-level alignment toward country/regional, or global-level aggregate alignment – This pa-
per presents results in two forms: First by showing alignment as the result of the carbon intensity of individual 
projects (“technology-level alignment”); second, by comparing new power investment’s carbon intensities, 
aggregated at the country/region8 or global level, with respective temperature pathways (“country/region-level 
alignment”, and “global-level alignment”). This second approach aims to show how finance, and specific types 
of financial actors, are aligned – in terms of aggregate investment choices9 - with scenario pathways for a given 
geographical scope of reference. In fact, individual project investment decisions, whether individually aligned or 
not (e.g. in a taxonomy), will ultimately – in the real world - converge on one temperature increase scenario, as 
the nature of climate change itself requires.10 In this regard, our analysis complements technology-level classifi-
cations based on taxonomy approaches (e.g. thresholds set In the EU Taxonomy).

Caveats – One key limitation of the study is that while comprehensive data on transaction sources and destina-
tions of renewables investment were available from CPI’s 2019 Global Landscape (Buchner et al, 2019), most 
global fossil fuel investment (77%) and all nuclear energy investment had to be estimated due to limited avail-
ability of transaction-specific data in 2018.11 Due to the varying sources, natures, and levels of detail in the data 
collected, this paper presents figures for both total investment (tracked + estimated) and tracked investment 
alone (excluding estimates of some fossil fuel and all nuclear investment figures). A second caveat is that the 
model built and used to test our approach in this Brief is currently half dynamic, half static. Locked-in emissions 
decrease dynamically over time, but we use a static scenario year (2030) to assess alignment of 2018 invest-
ments. What happens in-between, or after that, is not currently assessed. As such, alignment thresholds deriv-
ing from the analysis here presented – while introducing key elements of carbon budget accounting– should not 
be interpreted as the result of a full carbon budget assessment through 2030, but as a first fundamental step in 
that direction, and a realistic benchmark for 2030. A final caveat is dependency on underlying scenarios. While 
the IEA scenarios we use have been broadly cited and applied by development banks and NGOs, these sce-
narios have sometimes received criticism for their limited ambition relative to decarbonization needs, and for 
representing only one possible version of possible country-level decarbonization trajectories. 

See “A Proposed Method for Measuring Paris Alignment of New Investment” for more information on the approach 
used in this paper.
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2. POWER SECTOR ALIGNMENT

Up to 30% of new power investment in 2018 was used to develop fossil 
fuel plants, putting the world on a temperature trajectory of over 3.2°C and 
locking in additional carbon emissions. 

Despite strong growth in finance for renewables in recent years, the ratio of dirty to clean 
capacity funded by new investment remains far too high. Our database tracked USD 295 
billion of annual asset-level investment in power generation in 2018, rising to USD 440 billion 
when including additional investment aggregated by technology and region (i.e. investment 
for which asset-level data were unavailable). Sixty percent of this total, at USD 263 billion, 
was invested in new renewable electricity generation capacity, driving the installation of close 
to 200 GW of new capacity12, while USD 47 billion (15GW) was estimated to be invested in 
nuclear energy. However, high-emissions power finance totaled USD 129 billion in the same 
year, funding over 100 GW of new capacity. 

To assess the alignment of this new investment, we looked first at the carbon intensity (the 
amount of emissions per unit of electricity produced) of the existing power generation fleet. 
Currently, high-carbon assets still account for the majority of both capacity and generation 
in the global power sector. The IEA World Energy Outlook (WEO) shows that total installed 
capacity was 7,200 GW in 2018, with fossil fuel capacity accounting for 59% of this total. 
By generation, fossil fuel plants provided 64% of the global electricity supply in 2018. Coal 
accounted for the highest proportion of global generation by fuel type, at 38%, followed by 
natural gas (23%) and hydropower (16%). The combined share of electricity generation from 
all renewable sources totaled 26%, while nuclear provided an additional 10%, for a total of 
36% carbon-free generation.

With the high carbon intensity of the existing fleet as a baseline, continued financing of 
fossil fuel assets keeps carbon intensity well above the levels required by a Paris-aligned 
decarbonization scenario. The carbon intensity of global 2018 investment in new power 
plants was 0.33 tCO2/MWh, below the existing fleet figure of 0.52 tCO2/MWh. 13 

 Yet, as shown in Figure 2, the carbon intensity of this 2018 new investment was 20% higher 
than the level the entire energy system needs to achieve by 2030 to meet the IEA’s Paris-
consistent, 1.8˚C scenario, at 0.27 tCO2/MWh. By 2040, the global emissions rate for the 
power generation fleet must drop to 0.10 tCO2/MWh to be Paris-aligned.14

The gap widens further when accounting for locked-in capacity. In this case, target carbon 
intensities required for new investment to realign the overall fleet with Paris goals are 
negative, due to the need to overcome locked-in emissions. This means that massive new 

12 Small-scale, distributed energy and solar water heaters are excluded from this total, to ensure consistency with the IEA’s scenarios. This produces 
a discrepancy with renewable finance reported in the Global Landscape. this is a high estimate, due to CPI’s unique public finance datasets.
13  A Carbon Intensity (CI)  of 0.33 tCO2/MWh was calculated using both transaction specific datasets and estimates. The CI drops to 0.14 tCO2/
MWh when calculated only using transaction specific datasets.
14 The Sustainable Development Scenario, which gives a high chance of limiting global temperature rises to 1.8˚C. The SDS has some shortcomings, 
discussed in the second brief in this series, but is the leading scenario possessing the scope of data to enable our global analysis
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investment is required not only to add zero-carbon generation, but also to actively remove 
emissions to compensate for the carbon emissions from the existing, locked-in fleet and 
achieve alignment.15

Figure 2: Global carbon intensities (CI) of 2018 power finance vs. future year alignment targets

Note: Carbon intensity (CI) is here defined as the ratio of total power sector emissions to total electricity output. Here we compare actual 

2018 CI of new power sector investment and the overall fleet (black dots) with the estimated CI of the power generation fleet over time 

required to be in line with Paris goals (blue line); estimated future CI from the existing fleet as power plants retire over time (gray line, 

increases slightly over time due to nuclear plant retirements in 2030s); and CI required on average by new investments between now and 

future year alignment targets (red line). The Carbon intensity floor (dashed red line) is used to determine alignment with a Paris-aligned 

emissions trajectory. To achieve alignment, new generation investment must hit this floor (i.e. all new generation investment must be zero-

carbon). CI targets for Paris alignment are negative rather than zero due to the need to retire locked-in high-carbon assets in addition to 

building new zero-carbon generation. See Box 1 for more information. 

To measure the alignment of power sector investment we use a floor for carbon intensity 
thresholds to allocate power sector investment to different scenario pathways, as explained 
in Box 1, and more extensively in the linked methods paper in this series.16 

This zero-emissions floor is in line with power sector investment tracked within this work, 
which includes aligned activities such as solar and wind generation that, by nature, cannot 
produce emissions rates below zero.17

Taking the carbon intensity of new investment, aggregated at the country or regional level, 
flows of new investment in 2018 were at best “very misaligned” with Paris targets, and 
“extremely misaligned” at worst. See Box 1 for alignment status definitions. 

15 The decrease in the CI thresholds of new finance required for Paris alignment derives from the fact that the farther away we look, the more 
(mainly) carbon intensive capacity - currently operating and locked into the electric grid - will be decommissioned, and the lower the need for new 
capacity to compensate for locked in emissions.
16 Brief 2: “A Proposed Method for Measuring Paris Alignment of New Investment”
17 If carbon-negative activities were also tracked in this work, the floor to carbon intensity thresholds would have then be removed, and negative 
thresholds used where appropriate.

2018 2025 2030 2035 2040
Year

−0.6

−0.4

−0.2

0.0

0.2

0.4

0.6
0.52

0.380.33
0.27

0.17
0.10

−0.47

−0.40

−0.24

−0.15

0.39 0.38 0.39
0.42

Ca
rb

on
 In

te
ns

ity
 (C

I)
, t

CO
2/

M
W

h)

CI of power sector fleet in a Paris-aligned scenario (by target year)
CI from locked-in power sector assets, net of decommissionings (by target year)

Carbon intensity floor of zero reflects the lowest possible CI for new generation

CI required by new fleet additions in a Paris-aligned scenario (cumulative, 2018 to target year)

Observed CI of new power
sector investment in 2018

Observed CI of power
sector fleet in 2018



8

Paris Misaligned: An Assessment of Global Power Sector Investment

 − In an optimistic scenario, 18 tracked finance for power projects is on a “very misaligned” 
pathway in the aggregate.19 When new power sector investments are aggregated at 
the smallest geographical grouping possible with available data, we find that less than 
1% of such investment is compatible with country- or region-specific, Paris-consistent 
decarbonization pathways. Furthermore, 17% of new power investment is “extremely 
misaligned” at the country/region level.

 − In the worst scenario,20 the majority of new investments in power is “extremely 
misaligned” when aggregated at the country/region level.

At first glance, there appears to be a disconnect between the high proportion of renewable 
investment and the tiny percentage of finance aligned when aggregated at the regional level. 
This gap is caused by the scattering of fossil fuel investments across multiple geographies, 
combined with the generally higher utilization factor of fossil fuel technologies. Because all 
zero-emissions generation taken alone is technically aligned with Paris targets and all fossil 
fuel finance is misaligned to some extent, any amount of fossil fuel finance directed to a 
specific region pushes that region’s aggregate carbon intensity profile above zero, resulting in 
misalignment.

Figure 3: 2018 global power sector finance alignment status and technology split 

0% 20% 40% 60% 80% 100% 0% 20% 40% 60% 80% 100%

Other RESolar Wind HydroNuclearOther thermalNatural gasOilCoal

Aligned, <1.8CSomewhat misaligned, <3.2CVery misaligned, >3.2CExtremely misaligned, >>3.2C

2018 Global Power Sector Investment

Overall alignment

Country/regional-
level alignment

Alignment by
technology

Technology split

Tracked Only, $296 bnTracked + Estimated, $440 bn

This figure shows the alignment of global investment flows. For both total investment (tracked + estimated) and tracked-only investment, the 

graph shows, from top to bottom: 

Overall alignment: Alignment of all investment worldwide with global temperature pathways; 

Country/region level alignment: Alignment of investments aggregated by country/region with corresponding country-specific, or region-

specific temperature pathways; 

Alignment by technology: Alignment of technologies with different temperature pathways; and 

Technology split: The share of investment flowing to various generation technologies. 

Figures 8 through 12 show the same four categories, broken out by individual investor types. 

Figures 14 through 22 show the same four categories, broken out by investment source country.

18 Where alignment estimates are calculated looking only at investments from high-quality asset-level datasets for which transaction specific data is 
available.
19 Details on the transaction-level datasets used for the analysis, as well as estimates used to fill the data gaps are described in Box 1.
20 When we include both tracked finance from our datasets and estimated finance from the IEA.
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While investing in new zero-carbon generation is critical, the primary challenge in attaining 
Paris alignment in the power sector is addressing locked-in emissions from existing fossil 
fuel generation. Under Paris-aligned IEA scenarios, 2030 target carbon intensities for new 
investment are below zero for all 22 regions and countries considered in our analysis.21 
Therefore, anticipated future carbon emissions from existing assets must be prevented or 
offset for those regions to achieve climate goals. Figure 4 illustrates the gaps between the 
(negative) 2030 carbon intensity required for new generation and the actual carbon intensity 
of new generation added in 2018 for seven geographic regions, as well as the aggregated 
global figures.

Figure 4: Target 2030 vs. actual 2018 carbon intensities for power sector alignment (tCO2e/MWh)
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South America
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The dashed red line represents the “Carbon Intensity Floor” of zero carbon emissions. To achieve alignment, new generation investment would 

have to hit this floor (i.e. all new generation investment must be zero-carbon). 2030 emissions targets are negative rather than zero due to the 

need to retire locked-in high-carbon assets in addition to building new zero-carbon generation.

These large gaps between the carbon intensity of new 2018 generation and the target 2030 
intensity across all regions illustrate the importance of not only continuing to ramp up zero-
carbon power investment, but also of swift action to accelerate the decommissioning and 
replacement of high-carbon capacity. Halting the financing of new fossil fuel capacity, and 
accelerating the retirement of existing coal, oil, and natural gas plants are critical to achieve 
the overall negative carbon intensities required for Paris-aligned power sector investment. A 
study by Cui et al. (2019) estimates that for alignment to a 2°C scenario, coal capacity would 
have to decrease 36% by 2030, driven by asset retirement after 30-35 years of operation, 
10-15 years before the end of normal service life for many pants. A 1.5°C goal would instead 

21 Despite target carbon intensity thresholds being negative for most countries, in calculating the alignment of investments, we set a maximum 
minimum carbon intensity target of zero, so countries where only renewable generation investments are being made will count as aligned. The reason 
– explained further in the methodological brief 2 – is that we are only able to track new investments in the power sector which determine a positive 
contribution to carbon emissions (e.g. emissions can be 0 or higher). Should our tracking methods be expanded to include energy sector investments 
in negative emissions projects (e.g. carbon sequestration projects), we would then be able to remove the “zero” lower bound for carbon intensity 
thresholds used for the comparison.
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require a 94% reduction in capacity by 2030 and an anticipated retirement after 15-20 years 
of operation, 25-30 years before the end of normal service life. Additional measures needed 
include further development of innovative carbon sequestration approaches such as CCUS,22 
implementation of ambitious energy efficiency projects, and a scale-up of carbon offsets, 
provided that stringent guidelines are established for their use (see paragraph 4.3.2). 

However, a look into the evolution of utilities’ asset portfolios over time (Alova, 2020) 
suggests that 12% of them (mainly in the U.S. and China) are deliberately prioritizing the 
development of gas and coal capacity, and the vast majority (75%, mainly European firms) 
are failing to respond actively to the decarbonization challenge. Many companies that 
prioritized the growth of renewable capacity also simultaneously expanded investment in 
fossil fuel assets, particularly natural gas, exposing themselves to transition risk (see Box 2). 
According to the Transition Pathway Initiative’s research on 70 major global electric utilities, 
only 29 currently incorporate climate risk and GHG management into their core operational 
and strategic practices, indicating that much of the sector has yet to confront challenges 
in embedding climate considerations throughout company practices and targets beyond 
market-driven growth in renewables investment (TPI, 2020). 

 
2.1 REGIONS AND COUNTRIES

Continued investment into new fossil fuel generation, along with the high 
emissions rate of the existing global fleet, is putting most countries off track 
for 2030 carbon intensity targets, even with rapid renewables growth.

To progress toward Paris goals, countries need to embrace a holistic approach to alignment. 
However, there is sometimes a discrepancy between domestic policies and financial 

22 Carbon Capture, Utilization and Storage

Box 2: Transition risk for electric utilities

Utilities with high shares of fossil fuels are on track to suffer significant losses resulting from their inaction 
under all possible temperature scenarios, including business as usual. A net-zero scenario would expose fossil 
fuel facilities to significant financial loss as thermal coal use is eliminated and demand for oil and gas declines 
sharply. Even in an over 3°C business-as-usual scenario, utilities are expected to suffer annual losses of up 
to 7.7% on fossil fuel assets even though this projection is subject to a higher degree of uncertainty (Mercer, 
2019).

Stronger climate regulation and rising carbon prices present significant and increasing transition risks for util-
ities, particularly those with substantial fossil fuel-generation assets (S&P Global, 2020). Additional threats to 
the traditional utility business and operating model stem from the increasing adoption of distributed generation 
and smart grids, the declining cost of renewable power below the operating cost of existing fossil generation, 
and the growing policy and industry push for cleantech.

Despite the risks associated with the development of new fossil fuel capacity, our data show significant new 
utility investment in fossil fuel power. By continuing to build, operate, and maintain high-carbon assets, utilities 
are threatening their own medium-term profitability and even their long-term solvency.
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regulation, which often translates to a disconnect between domestic and international  
finance. This chapter looks at country-level trends from two perspectives. 

 − Alignment by recipient region, to understand how power regulation in some countries is 
shaping investment in the sector at the country level

 − Alignment by source geography, to understand how investors based in specific countries 
are aligning with Paris goals, supported by financial regulation 

2.1.1 REGIONS AND COUNTRIES AS RECIPIENTS OF 
FINANCE

While renewable capacity is growing rapidly in almost all geographies, key regional 
differences exist in both total volume and types of power sector investments. At the 
regional level (see Figure 5), Asia Pacific saw by far the most power sector investment in 
2018, at almost USD 200 billion, of which 70% funded new zero-carbon generation, with coal 
accounting for the majority of the remaining investment. North American capacity additions 
came second with USD 90 billion and were dominated by renewables, with 42% of finance 
funding solar power and another 32% flowing to wind, followed by natural gas at 17%. Europe 
followed closely behind, with USD 68 billion in total finance, 53% of which was in wind 
energy with another 16% in solar.

No other region received total investment over USD 25 billion in 2018. Total investment in 
Africa (USD 23 billion) and South and Central America (USD 21 billion) was relatively evenly 
distributed, with natural gas, solar, and wind each accounting for between 15% and 28% of 
regional totals. Africa also received significant finance for coal, while the remainder of finance 
for South and Central America flowed to hydroelectric projects. Power sector finance in 
Eurasia (including Russia, USD 21 billion) and the Middle East (USD 15 billion) was dominated 
by fossil fuel plants, with 61% of Eurasia’s investment going to natural gas and 68% of Middle 
East investment split almost evenly between natural gas and oil. 

Figure 5: New 2018 power sector investment by destination country/region 
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When locked-in emissions from existing generation are considered, no country or region 
is currently making the necessary progress to reduce financing for new fossil fuel capacity 
and compensate for emissions from the existing generation fleet, both of which are 
required to meet Paris goals. Figure 6 summarizes alignment and misalignment statuses 
of aggregated new power investment across some of the world’s largest economies. 
Misalignment at country level was worst in Asia, with China, India, Japan, and South Africa 
on extremely misaligned trajectories. Despite their carbon-intensive existing assets, these 
major economies still invested heavily in high-emissions fossil fuel power in 2018, locking in 
further emissions growth even as sharp decreases in power sector emissions are required to 
achieve Paris alignment. China’s coal-fired fleet continued to expand, India received greater 
investment in fossil fuels (USD 13 bn) than renewables (USD 10 bn) during 2018, while 
renewable energy in Japan received USD 5 billion, versus USD 6 billion for fossil fuels. At the 
regional level, Africa (0.41 tCO2/MWh), the Middle East (0.44), and Southeast Asia (0.48) 
also added especially high-carbon generation in 2018.

Figure 6: Degree of alignment and implied temperature pathways of new power investment in major 
countries and regions

On the other hand, the emissions profiles of new power investment in the European Union23 
member states (0.02 tCO2/MWh) and the U.S. (0.14) were comparatively low. Countries 
in these regions registered carbon intensities below the levels required for the IEA 3.2ºC 
scenario, but still above the 1.8ºC Paris-aligned scenario targets despite the growth of 
robust renewable energy markets in both regions. Investment in Russia was also “somewhat 
misaligned,” mainly due to an delayed decarbonization pathway under the IEA scenarios, 
which provides for minimal near-term carbon emissions followed by much sharper reductions 
later on. In this case, alignment targets become much more restrictive after 2030, meaning 
that the country should seek to decarbonize more quickly than initial targets indicate to 
facilitate a smoother low-carbon transition. 

23  The EU is treated as a single regional unit in IEA data.

 

 
 

*This chart reflects the following alignment statuses by region:
Extremely misaligned: Brazil, Rest of Central and South America, Rest of North America, Non-EU Europe,
Middle East, South Africa, Rest of Africa, China, Japan, India, Southeast Asia, Rest of Asia Pacific
Very misaligned: European Union
Somewhat misaligned: United States, Russia, Eurasia excl. Russia
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While rising energy demand plays a role in rapidly depleting carbon budgets, misalignment 
is largely attributable to lagging policy responses to climate change, particularly in some 
high-emitting economies. Current national policy frameworks are still not sufficient to drive 
changes in the real economy needed to fulfill the Paris Agreement. While nearly all countries 
have committed to substantially reducing greenhouse gas emissions, very few are enacting 
policies compatible with a 2˚C scenario, mainly where not economically dependent on 
carbon-intensive industries (CAT, 2020; S&P Global, 2020). On the other hand, high-emitting 
countries such as India are opening coal mining to private investment as they prioritize 
energy security24, risking substantial further growth in the coal industry (IEA, 2020a). In 
Japan, despite international leadership in clean energy innovation including hydrogen, marine 
energy, and green ammonia (Crow, 2020), domestic energy projects favor fossil fuels, partly 
as a result of active policy engagement by corporate actors in carbon-intensive industries 
(InfluenceMap, 2020). However, at time of publication, recent net-zero emissions pledges 
from China, South Korea, and Japan (Financial Times, 2020) could portend a shift away from 
these countries’ current climate policies and dynamics, and toward more explicit support for 
a low-carbon energy transition.

Lack of meaningful policy action on climate is compounded by ongoing subsidies for fossil 
fuel production and consumption. Between 2015 and 2019 fossil fuel-based electricity 
globally received an average of USD 127 billion annually in consumer subsidies, such as 
reduced tariffs or rebates (IEA, 2020b). Eighty percent of such subsidies are from developing 
countries, including China, Iran, Mexico, Russia, Egypt, Indonesia, Saudi Arabia, Venezuela, 
South Africa, and India. While electricity subsidies can in some cases support energy security, 
industry protection, support for the poor, and other social benefits, they often promote 
chronic dependence on uncompetitive fossil fuel-based power plants.

2.1.2 REGIONS AND COUNTRIES AS SOURCES OF 
FINANCE 

Most finance for power projects originates just in a handful of countries: The United States, 
China, Japan, the European Union (as well as single actors within the EU such as Germany, 
and France), and the UK. In this section we examine how these countries’ investments25, 
taken in aggregate at the level of destination countries or regions, align with Paris-compatible 
emissions pathways.

Figure 7: 2018 power sector investment by country of origin  (USD bn)

24  India provided energy access to 700 million people between 2000 and 2018.
25  Both domestic and international investment is here considered.
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Investment flows originating in Europe are more aligned with the Paris Agreement, in part 
due to progressive regulation, particularly on climate risk disclosure and carbon pricing.

Overall, financial institutions based in the European Union are only “somewhat misaligned” 
with Paris goals, mainly due to a small number of thermal projects pulling the average 
emissions factor for new generation slightly above zero, both within the bloc and in other 
regions, especially Africa and the Middle East. The UK and Germany led the pack among 
European nations, with 41% of the USD 6 billion in UK-sourced new power investment fully 
compatible with country/specific Paris-aligned temperature scenarios, followed by 12% 
alignment of Germany’s USD 14 billion. Investors in France were responsible for USD 9 billion 
in power finance, matching Germany’s 12% alignment. However, while under 1% of finance 
from the UK and Germany was “extremely misaligned,” 15% of French investment fell into 
this category, mainly due to private financing for natural gas plants in North America and 
Southeast Asia.

Figure 8: Alignment status and technology split of finance from the UK, Germany, and France  
(breakdown of 2018 investment) 

Progress in financial regulation is partly responsible for these trends and is likely to 
continue as some countries build out and implement regulatory frameworks for climate risk. 
The EU continues to advance its Sustainable Finance Agenda, including the development of a 
sustainable finance taxonomy and increased disclosure requirements (Mitchell et al., 2020; 
Nagrawala et al., 2020), and at least ten other nations or regions have expressed interest 
in adopting the taxonomy (Mitchell et al., 2020). Financial regulators are also increasingly 
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requiring investors to consider, disclose and effectively price climate-related risks (Nagrawala 
et al., 2020; Mercer, 2019).26 

In the rest of the world, countries’ sectoral strategies have held back progress toward both 
domestic and international alignment.

The USD 60 billion in investment originating from the U.S. is “somewhat misaligned” with 
Paris goals in the aggregate, with only 3% of new power investment having carbon intensities 
compatible with the recipient country’s Paris-aligned pathways.

Figure 9: Alignment status and technology split of finance from the United States (breakdown of 2018 
investment) 

China’s USD 99 billion in 2018 power sector investment is mainly “very misaligned,” with 
only 1% of finance aggregated by country or region having carbon intensities in line with 
the respective recipient country’s Paris-aligned scenario. In China, the Securities and 
Regulatory Commission has issued guidelines requiring listed heavy polluters to provide 
more specific information on emissions, to be extended to all listed firms by the end of 
2020 (Mercer, 2019), but the country remained the source of the highest volume of fossil 
fuel finance in 2018, reflecting both its domestic energy plans and its substantial finance for 
international infrastructure through the Belt & Road initiative.

Figure 10: Alignment status and technology split of finance from China (breakdown of 2018 investment) 

Overall, finance provided by Japanese investors is “extremely misaligned” with Paris-
aligned pathways, with finance for fossil fuel power generation flowing mostly home, 
but also abroad to Southeast Asia and Latin America. Japan’s government has recently 
(May 2019) launched a consortium open to all Japanese TCFD signatories with the aim 
of facilitating corporate climate risks disclosures, joined by several Japanese companies 

26  E.g. the EU directive on Institutions for Occupational Retirement Provision (IORP) and the UK’s Department for Work and Pensions also require 
pension funds to assess climate risk in their investment decisions (Mercer, 2019).
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(Nagrawala et al., 2020). However, Japan’s 2018 Strategic Plan still promotes relatively high-
efficiency fossil power plants, while the Japan International Cooperation Agency (JICA) offers 
explicit support for ‘efficient’ coal in its definition of ‘low-carbon’ finance (E3G, 2019).

Figure 11: Alignment status and technology split of finance from Japan (breakdown of 2018 investment) 

Finally, it is important to note that no source country could be identified for 41% of tracked 
2018 power sector finance, a higher amount than any individual source country total at USD 
145 billion. Unknown-source finance is extremely misaligned with Paris targets, and would 
likely cause a greater degree of misalignment among specific countries of origin if it could be 
attributed as such. For example, the alignment assessment that appears above for the United 
States may be optimistic if a significant portion of the misaligned finance from unknown 
sources is actually originating in the USA. See Box 3 for more information on unknown-source 
financing.

Figure 12: Alignment status and technology split of finance from unknown source country  
(breakdown of 2018 investment) 

2.2 INVESTORS
For investment patterns to change, actors need to understand the impact of their financing 
decisions on countries’ decarbonization efforts. This section of the analysis provides this 
information, examining finance provided by specific groups of institutions and evaluating the 
alignment statuses of these groups of institutions. 

No investor category engaged in investment flows which, taken in aggregate, were fully 
aligned with countries’ or regions’ pathways to meet Paris goals. However, large differences 
exist between the volume and degree of alignment of finance provided by different types of 
institutions, resulting from different strategies and mandates, regions of focus, and internal 
risk management practices across institution types. 

However, the large amount of finance for which it was not possible to determine a 
source suggests that the findings presented for categories of identifiable institutions are 
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optimistic, or upper-bound estimates of how those groups are performing. Data gaps limit 
the confidence with which we can draw complete conclusions about particular actor groups. 
Where granular data linking the specific sources of finance to projects are not available, we 
label investment as coming from ‘unknown’ actors (see Box 3). However, we do know that of 
the USD 145 billion of power sector investment from unknown sources, 83% was extremely 
misaligned with country or regional Paris targets. Our conclusions for known sources are 
therefore more optimistic than if we had complete data.

Figure 13: 2018 power sector investment by investor type (USD bn)  

27 This number is for 2018 specifically. Granular tracked commitments in 2017 were about twice their 2018 volume. See CPI analytical brief: 
“Improving Tracking of High-GHG Finance in the Power Sector”. However, we used 2018 data for our analysis for compatibility with more recent data 
on scenarios and the global generation fleet. 
28 See CPI analytical brief: “A Proposed Method for Measuring Paris Alignment of New Investment”
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Box 3: Unknown sources
A large volume of misaligned investment cannot be traced to source institutions or countries. We estimate 
the granular high-emissions data collected only account for about a quarter of total 2018 fossil fuel finance.27 
Transaction-level data are not available for the remainder. Our approach to measuring alignment compensates 
for this by breaking down aggregate estimates of capital expenditures on fossil fuel power at the level of 
countries or regions,28 as a result, no information exists on how this finance breaks down by financial institution 
type.

Figure B-3: Alignment status and technology split of finance from unknown investor types

Much of this untracked investment is likely to come from transactions taking place on corporate balance 
sheets (including both private and state-owned enterprises), which represent a large share of global power 
sector investment (IEA, 2019a). Detailed analysis of alignment trends among balance sheet finance is difficult 
because information is not available on either the specific type of assets being invested in by recipients or the 
original source of finance to those assets. 



18

Paris Misaligned: An Assessment of Global Power Sector Investment

 
2.2.1 CORPORATES
Much of corporate financing activity in the power sector occurs on firms’ balance sheets 
rather than at the project level, and is therefore difficult to track, as detailed in Box 3: 
Unknown Sources. Despite these limitations on data availability, we tracked USD 126 billion 
in 2018 power sector investment by corporate entities (a category that does not include 
private financial institutions).

Figure 14: Corporate finance alignment status and technology split (breakdown of 2018 investment)

Ninety-six percent of this limited sample of tracked corporate finance flowed to zero-
carbon electricity generation, with just 4% invested in fossil fuels. However, investments 
are in aggregate “somewhat misaligned” with Paris goals and incompatible with alignment 
pathways in most regions. As in a similar situation to those of other actor groups, small 
amounts of fossil fuel investment spread across several regions were enough to cause 
regional misalignment among 93% of finance, with 19% very or extremely misaligned and 
just 7% aligned at the regional level. Given that much of the actor-unknown finance is also 
expected to have been provided by corporates through balance sheet equity investment, and 
that the vast majority of this actor-unknown finance was found to be critically misaligned 
with Paris targets, the full picture of corporate alignment is likely to be worse.
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Companies are not required to indicate a specific use for balance sheet investments, unlike project finance 
transactions, which are specifically carried out by project special purpose vehicles (SPVs). While this problem 
also exists for climate finance data, it is especially prevalent when attempting to track high-carbon investments 
for two main reasons: 

There is no incentive for lenders or borrowers to disclose details on climate-harmful financial 
transactions, as this could be perceived negatively by regulators, politicians, or the general public, 
while climate-positive transactions might be celebrated and provide reputational benefits for the 
participants.

Corporates are less likely to be able to obtain project finance for fossil fuel projects, compared 
with renewables. While SPVs can offer advantageous financing terms to borrowers by establishing 
creditworthiness on the basis of project cashflows alone, a growing number of banks prohibit finance 
for explicitly high-emissions projects, resulting in a move toward less-transparent balance sheet 
borrowing (RAN 2020).

Better data on corporate climate-related investments are needed to enhance efforts to track 
alignment. Taxonomies of climate-positive, do-no-harm, or climate-harmful investments and 
activities help classify transactions which are publicly visible. However, more needs to be done 
to encourage transparency at balance sheet levels. Regulators, investors, and service providers 
each have a role to play in driving increased transparency. In Chapter 3 we provide several 
recommendations to drive corporate strategies away from fossil fuels and promote greater 
transparency over their progress.
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In the same way that banks should be more transparent about the climate risks associated 
with their lending, corporates should provide more information on the emissions profiles 
and climate risks associated with balance-sheet investments, in the power sector and 
beyond. As with financial institutions, corporates can be encouraged or even mandated 
to comply with these requests for climate disclosure through new regulatory approaches, 
including modifications to securities laws that give shareholders the right to obtain detailed 
information on a publicly traded firm’s climate impacts and strategy.

Corporate action in the energy sector is crucial, and some meaningful climate initiatives are 
starting to emerge. Coalitions of businesses such as ‘We Mean Business’ (2020) champion 
climate action and encourage energy supply corporations to set net-zero emission targets 
and adopt impact reporting policies (Ørsted, Iberdrola, NRG). Numerous historical fossil fuel 
sector companies have also chosen to expand their activities and invest in renewable energy, 
largely because of increasing investor pressure. Investor coalition Climate Action 100+ has 
helped major energy companies, such as oil and gas giant Royal Dutch Shell and U.S. electric 
utility Xcel Energy, to establish clear 2050 net-zero targets and GHG emissions reductions 
plans. Further, many of these strategies link executive compensation to the completion of 
corporate climate objectives. However, our findings show that these initiatives must speed 
up progress toward transitioning away from fossil fuels completely, much sooner than many 
major utilities and fossil fuel producers have planned.

2.2.2 COMMERCIAL BANKS
The USD 57 billion in finance for power sector assets provided by commercial banks in 2018 
was in aggregate “very misaligned”. At the regional level, despite 19% of finance having 
carbon intensities aligned with the recipient countries’ Paris pathways, the vast majority 
(81%) being “very” or “extremely” misaligned. Over 82% of finance to projects provided 
by this group went to renewable energy, including wind power in the EU, hydro in Latin 
America, solar in the U.S., and both wind and solar in China. However, commercial banks also 
provided significant finance for fossil fuel power, including more than USD 2 billion for coal 
in Japan and other countries in Asia Pacific, and another USD 3 billion to gas plants in the US 
and Southeast Asia. Since the target carbon intensity of new generation for Paris alignment 
is zero across all regions, financing even one fossil fuel plant in a given region is enough to 
cause misalignment. Commercial banks’ fossil finance was spread across a wide array of 
geographies, driving a high degree of overall misalignment when evaluating alignment status 
at the regional level.

Figure 15: Commercial banks finance alignment status and technology split

The backdrop to misaligned bank finance for power sector projects is the continuing 
trend of corporate lending to dirty energy. One-third of commercial banks’ USD 10 
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billion in tracked fossil fuel finance went to coal projects, driving significant differentials 
between target and actual carbon intensities that resulted in more severe levels of regional 
misalignment. Although many banks are also beginning to phase out coal finance29, this 
trend has recently been outweighed by growth in finance for the oil and gas industry (RAN, 
2020). Approximately UD 700 billion has flowed each year to corporations involved in the 
supply of fossil fuels, especially upstream activities including exploration, extraction, and 
transportation, illustrating that the emergent discussion around managing climate risk (e.g. 
Eceiza et al., 2020) has not yet translated into concrete policies to avoid locking in high-
emissions infrastructure.

Commercial banks’ progress to date has largely been in disclosure of climate risk, with 
less focus on tracking the impact of loans or setting specific, measurable, and transparent 
decarbonization targets. Sustained delays among banks in setting targets and assessing 
impacts across their entire loan portfolios will have severe consequences for energy system 
alignment, as finance continues to flow to fossil fuel projects. A 2020 study conducted by 
Moody’s found that even among the largest banks, only a small portion had established 
dedicated climate-risk committees or adopted climate stress-testing methodologies 
(Mitchell et al., 2020). 

The historical role of lenders is a contributor to this inaction: Bank managers see it as their 
role to engage with all types of corporate clients while gradually reducing finance for fossil 
fuels if possible (Raval et al., 2020). However, without actively pushing companies to 
accelerate the decarbonization process, this strategy will fail to achieve the rapid, low-carbon 
transition in the stock of energy assets required to align with Paris targets, and will expose 
banks’ loan portfolios to significant transition risk as borrowers default on financing used to 
construct stranded assets. New impact measurement tools and approaches are essential to 
link the pace at which companies must decarbonize to specific action items for lenders (e.g. 
PCAF, 2020). Where the uptake of such tools is slow, regulators must take broader action to 
hasten a transition away from the most harmful activities.

2.2.3 PRIVATE EQUITY, VENTURE CAPITAL, AND 
INFRASTRUCTURE FUNDS 
Despite the high share of renewable energy investment (96%), finance provided by 
private equity (PE), venture capital (VC), and infrastructure funds was overall “somewhat 
misaligned” with Paris goals. Only 11% of their investment, when aggregated at the relevant 
level, had carbon intensities compatible with the recipient country’s Paris-aligned pathways, 
because of the simultaneous funding of highly carbon intensive projects in regions with 
limited carbon budgets. Of the USD 10 billion invested in renewables by these funds - 96% of 
their tracked power sector investment in 2018 - wind led the way at 54%, followed by solar 
at 41%. Investment was particularly concentrated in North America and Europe, reflecting a 
blossoming market for climate friendly technologies, especially renewables, in the U.S. (PwC, 
2020), and EU countries’ progress in integrating green finance policy signals into capital 
markets. However, funds financed a scattered collection of high-emissions assets over a wide 
range of locations. Emissions from these new fossil fuel investments are high enough to result 
in aggregate carbon intensities being misaligned in several regions.

29 Over 100 globally significant financial institutions had implemented a coal restriction policy by the start of 2019 (IEEFA, 2019)
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Figure 16: PE, VC, and infrastructure funds finance alignment status and technology split  (breakdown of 
2018 investment) 

Investment funds are generally more agile and better placed to target clean energy 
investment compared with larger investors because of the distributed nature of many 
renewable energy and grid modernization projects, including but not limited to distributed 
generation, energy storage, and EV charging equipment, as well as the rapid growth and 
evolution of opportunities in the sector compared with more established fossil fuel markets.

However, it is important to note that different types of funds play different roles in scaling 
up investment for clean energy.30 VC funds tend to make early-stage investments, which 
can aid in the development of new cleantech innovations; however, energy technologies are 
often capital-intensive and risky, and investment in recent years has favored more established 
technologies and business models such as energy efficiency (OECD et al., 2018). By contrast, 
PE funds help to grow established businesses, often obtaining a controlling interest in 
portfolio companies, a model that has huge potential to mobilize clean energy finance at scale 
(Intentional Endowments Network 2020). This potential relies upon the industry’s ability to 
pivot away from fossil fuel projects and firms, which many PE fund managers still consider to 
be attractive investment opportunities (PE Stakeholder, 2020). Infrastructure funds also have 
huge potential to drive a shift toward a Paris-aligned power sector through investment in and 
operation of both renewables and enabling assets like transmission and distribution networks 
and smart city systems (Childs, 2018).31

2.2.4 INSTITUTIONAL INVESTORS
The degree of alignment of finance provided by institutional investors32 was similar to 
that of investment funds when aggregated by technology type, at 93%, but institutional 
investment was more aligned at the regional level. While institutional investment in 
renewable projects has grown over time, it amounted to only about USD 6 billion in 2018, 
of which USD 5.6 billion flowed to zero-carbon power projects, with wind accounting for 
three-quarters of this figure. The geographical spread of assets meant institutional capital 
was entirely carbon-free in a greater number of regions and for a higher percentage of total 
finance provided compared with investment funds. Aggregated at the regional level, 44% of 
institutional investors’ power sector finance was Paris-aligned.

30  The “investment funds” category groups together private equity (PE), venture capital (VC), and infrastructure funds to maintain consistent data 
labeling practices.
31  Data limitations prevent the current tracking methodology from accounting for these types of investments, but future iterations are expected to 
incorporate estimated grid modernization and infrastructure finance as additional data become available. 
32  CPI’s definition of institutional investors includes asset managers, pension funds, mutual funds, and investment trusts, but excludes banks, which 
are categorized as CFIs.
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Figure 17: Institutional investors finance alignment status and technology split (breakdown of 2018 
investment)

While institutional investors performed relatively well on direct project-level investment, 
they must aim more broadly at aligning their entire asset portfolios, including existing 
assets under management. Direct investment in the construction of new assets is a marginal 
slice of total assets under management (USD 87 trillion) owned by institutional investors 
(CPI, IRENA, 2020), but many of these institutions are likely to be indirectly involved with 
misaligned investments, either through equity holdings in companies investing in high-carbon 
powers, or through purchases of bonds whose proceeds fund the development of fossil fuel 
generation (US SIF, 2020). 

Similarly, asset managers – which are responsible for managing large-scale institutional 
capital – should accelerate adoption of responsible investment practices. A recent survey 
highlighted that despite growing interest in responsible investment among the category, and 
recognition of the risks and opportunities associated with climate change,33 few are leading 
on all aspects of sustainable investment. The majority are lagging behind in their approach 
to responsible investment, failing to account for the real impacts of their investments and 
exposing their portfolios to transition risk (Nagrawala et al., 2020). 

Recently launched initiatives such as the Net-Zero Asset Owner alliance (NZAOA) and 
the Paris Aligned Investment Initiative (PAII) represent solid steps in the right direction. 
NZAOA members commit to transitioning their investment portfolios to net-zero GHG 
emissions by 2050, relying on science-based approaches to measure progress (UNEP FI, 
2020b). The PAII  was launched by the Institutional Investors Group on Climate Change in 
2019 to determine how investors can align their portfolios to the goals of the Paris Agreement 
(IIGCC, 2020), and is currently developing a Net-Zero Investment Framework to recommend 
actions, metrics and methodologies through which investors can maximize their contributions 
to Paris goals. 

2.2.5 MULTILATERAL DEVELOPMENT BANKS
Multilateral Development Banks (MDBs), although farther along the path than some 
groups, have work to do to achieve Paris alignment in their new investment. MDBs 
provided USD 11 billion to power sector assets during 201834, 80% of which was directed to 
renewable energy sources. However, MDBs’ power sector investment was in aggregate still 
“very misaligned” with Paris goals at the global level. When considering requirements for 
compatibility with a Paris consistent pathway at the country or regional level, despite 28% of 

33  73% of top firms in the sector support compliance with TCFD recommendations 
34  Note that in order to calculate the carbon intensity of commitments, finance for general electricity-sector programs which promote low-carbon 
technologies, which may be included in totals reported by other sources, has been excluded as specific emissions profiles cannot be established for 
these programs.



23

Paris Misaligned: An Assessment of Global Power Sector Investment

total investment being compatible with recipient regions’ Paris-aligned scenario targets, and a 
similar amount being only “somewhat misaligned,” the remaining shares of investments were 
either “very” or “extremely” misaligned. Alignment was most compromised in the Asia Pacific 
region due to financing for waste and natural gas projects in China and Southeast Asia that 
did not meet the emissions profile required under a Paris-consistent trajectory.

Figure 18: MDBs finance alignment status and technology split (breakdown of 2018 investment) 

MDBs have a long history of efforts toward increased transparency in climate finance 
tracking. With the ambition to track progress towards climate finance agreed at COP21, 
the multilateral development finance institutions have published a Joint Report annually 
since 2011, reporting climate finance figures based on a jointly developed MDB tracking 
methodology. This initiative was amongst the first efforts to develop a climate solutions 
taxonomy, has been gradually updated (MDBs, 2020), and is currently being revised to 
provide more detailed technical screening criteria.

More efforts are needed to discourage fossil fuel finance, reinforcing high-level strategies 
with robust project approval controls. At the One Planet Summit in 2017, the group of MDBs 
joined with the International Development Finance Club in committing to align their financial 
flows with the Paris Agreement (MDBs, IDFC, 2017). However, the proposed steps toward 
this goal will not be completed until 2023 or 2024 (Sidner et al., 2020). MDBs are pushing 
past this preliminary understanding in some fields – for example, a higher proportion of 
MDBs have made efforts to reduce and even exclude financing for coal, relative to national 
and bilateral DFIs (IEEFA, 2019). These initial steps must be strengthened and built upon to 
ensure that all projects are assessed for Paris alignment rather than against outdated climate 
finance eligibility criteria, which may permit projects that appear to reduce emissions but 
ultimately do not sufficiently transform energy and other systems in the manner necessary 
for a net-zero world (Brice Affana et al., 2020). Governments or shareholders may need to 
apply board-level pressure or even change legal mandates for to enable some DFIs to take 
these steps.

2.2.6 NATIONAL PUBLIC ENTITIES
While our analysis to this point has mainly focused on private and international financial 
actors, it is imperative to also cover National Public Entities. This is especially true in 
the policy-driven power sector, where investment from National Public Entities such as 
state-owned enterprises, state-owned financial institutions, national development finance 
institutions, and export credit entities amounted to a total of USD 79 billion in 2018. Many of 
these entities played an important role in the misalignment of global power sector investment 
in 2018.
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Although 85% of the USD 29 billion tracked investment from National Development 
Banks (NDBs) was compatible with their recipient countries’ alignment pathways, NDBs 
were in aggregate still “very misaligned” with Paris goals. This is due to some “extremely 
misaligned” finance, concentrated in South Africa (USD 2.7bn) and principally originating 
from China. Conversely, the vast majority of aligned investment flowed to China (USD 16bn) 
and the EU, led by USD 4.8bn for solar and wind projects in Germany.

Figure 19: NDBs alignment status and technology split (breakdown of 2018 investment)

NDBs primarily serve to promote the domestic economy by supporting countries’ 
infrastructure development, and other development priorities in areas where private capital 
is lacking. As the leading public financier of power plants in 2018, and their positioning 
between government priorities and local financial actors, NDBs are key in shaping a transition 
to a Paris-aligned power sector (Clark et al. 2019). NDBs are taking some important steps 
towards increasing climate ambition, particularly through groups such as the International 
Development Finance Club (IDFC),35 which have helped to progressively integrate climate 
priorities within its member institutions with the signing of a Position Paper on Paris 
Alignment in 2018 (IDFC, 2018) and the establishment of a Climate Facility in 2019 to 
promote worldwide sustainable development investment (IDFC, 2020). A paradigm shift in 
these institutions’ investment practices has the potential to address their traditionally higher 
exposure to potentially stranded fossil fuel assets, as observed in China (Norris et al. 2019). 

In 2018, state-owned entities (SOEs) provided more than USD 23 billion in power sector 
finance, which were overall “extremely misaligned.” However, 92% of these financial flows 
complied with the “Paris-aligned” carbon intensity pathways of their recipient country. 
Important zero-carbon investments were made in China (USD 17bn) and in the EU (USD 
2.5bn), with more than USD 1.5 billion flowing to wind projects in Denmark alone. Although 
SOE investments were carbon-free in most regions, USD 1.6 billion of “extremely misaligned” 
finance flowed to India (USD 0.9bn) and Southeast Asia (USD 0.6bn), 77% of which went to 
high-carbon intensive coal projects.

Figure 20: SOEs finance alignment status and technology split (breakdown of 2018 investment)

35  The group represents 26 national and regional development banks around the world
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SOEs are companies largely or primarily owned by a national government. The category is 
strongly associated with energy, as it includes some public utilities, but also key energy users 
such as heavy industry, some of which self-supply electricity for their own needs. Generally, 
state-owned utilities are more likely to invest in new renewables technologies in countries 
driven by similar regional policy objectives (Steffen et al., 2020). While policy action is 
fundamental to reduce misaligned investment from SOEs, declining government revenues and 
budgetary allocation resulting from the COVID-19 pandemic and the associated economic 
crisis may help accelerate the process, especially in oil and gas exporting nations (IEA, 
2020d). 

The USD 19 billion of tracked finance provided by state-owned financial institutions (SOFIs) 
was overall “somewhat misaligned” with Paris goals. Just 2% of finance provided was 
“extremely misaligned” with recipients’ regional decarbonization pathways, mainly in the 
Middle East and Asia Pacific regions. Still, 78% of SOFI investments were “aligned” at the 
regional level, including in China (USD 11.4bn), India (USD 1bn), and more generally in Central 
and South America (USD 1.7bn), where all financed assets were carbon-free.

Figure 21: SOFIs finance alignment status and technology split (breakdown of 2018 investment)

SOFIs are banks with a majority public ownership share. On top of being among the world’s 
largest financial institutions – with combined assets for USD 15tn, China’s four largest state-
owned commercial banks are also the largest banks in the world (Choi et al. 2020) - they play 
a key role in funding national strategic assets such as energy projects. However, compared to 
national development and policy banks, which are more focused on furthering governments’ 
policy mandates, SOFIs operate commercially. This incentivizes them to pay attention to 
the growing profitability of renewable energy projects and the risks of stranded assets, and 
as a consequence they tend to register relatively lower exposure to fossil fuel generation 
(Norris et al. 2019). At the same time, their higher risk appetites enable them to support 
investments in more innovative renewable energy projects, especially when the organization 
formally endorses some non-commercial objectives (EBRD, 2020), a fundamental role in 
demonstrating the business case for green lending (Choi at al., 2020). 

Finally, Export Credit Agencies (ECAs), which originated USD 8 billion in power finance, 
were overall “extremely misaligned” with Paris goals. Nearly half of ECA investments 
tracked (USD 3.8bn) financed coal power projects, the highest such proportion of any other 
institution type in 2018. As a result, ECAs were also the investors with the highest asset 
carbon intensity (0.64 tCO2/MWh). Eighty percent of the investments were “extremely 
misaligned” at the regional level, mainly flowing to countries in South East Asia (USD 3.6 bn), 
Asia Pacific (USD 1.2bn), and Africa (USD 1.8bn). Ninety-five percent of ECA fossil fuel power 
finance was foreign investments from two countries: China (USD 4.2bn) and Japan (USD 
1.6bn).
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 Figure 22: ECAs finance alignment status and technology split (breakdown of 2018 investment)

ECAs are government-backed financial institutions that provide financial support with the 
aim of supporting exports of goods or services from their country to outside markets. The 
stance of many ECAs on coal projects – particularly in Japan and China - still remains unclear 
(DeAngelis et al., 2020) and trends on fossil fuel financing, particularly coal financing, 
were still significant in 2018 despite the 2015 agreement on restrictions for ECAs in OECD 
countries (OECD, 2015), which took effect in 2017. Without an expansion of international 
efforts, stronger enforcement, and bolder commitments to renewable energy investment 
(DeAngelis et al., 2020; Hopewell, K., 2019), ECAs will become a barrier to the low-carbon 
energy transition.

36  Light road vehicles are defined here as highway vehicles under 10,000 pounds.
37 The IEA builds its sector-specific CO2 scenarios with carbon budgets: the total amount of CO2 that can be emitted by a sector throughout the 
scenario years.
38 50% chances of limiting global temperature rise to 1.8°C (by 2100)

Box 4: Alignment of new investment in the U.S. Road transport sector

To explore the potential for expanding the method to sectors beyond the power sector, we chose to assess 
the alignment of financial flows in light road transport36 in the U.S. This sector has natural dispositions for the 
method: It contributes to 14% of global CO2 emissions (IEA, 2017) and is composed of fleets of emitting assets 
(road vehicles), like the power sector. Detailed data on the U.S. light duty road fleet were obtained by the U.S. 
Department of Transportation and the EPA, and light duty road carbon budgets37 from the IEA. With access to 
similar data, our methodology could be replicated in other regions.

As in the power sector, the multi-year lifespan of light duty road vehicles results in ‘locked in’ CO2 emissions. 
Indeed, vehicles that are already on the road offer little flexibility. Their energy efficiencies will remain constant 
while their scrappage rates depend on a combination of socio-economic factors and public policies (Bento et 
al., 2018). In 2025, we estimate that 75% of the 1.8°C carbon budget38 of that year will be spent by vehicles that 
were already on the road in 2017. Therefore, new vehicles have to compensate for these locked-in emissions to 
meet emission targets. We assess the alignment of these new vehicles’ carbon intensity (CI) with temperature 
increase trajectories in two milestone scenario years: 2025 and 2030. That alignment assessment is conducted 
for private (households and businesses) and government new vehicle acquisition expenditures. 

2018 investment 
(USDm)

2025 carbon intensity of 
2018 investment (g/mi)

2025 tempera-
ture trajectory

2030 carbon intensi-
ty of 2018 
investment(g/mi)

2030 temperature 
trajectory 

Total 581,450 440 - 441 >2.7°C 439 - 441 >2.7°C

Households and 
Businesses

578,369 440 - 441 >2.7°C 439 - 441 >2.7°C

Government 3,081 201 - 220 <2°C - <2.7°C 180 - 219 <1.8°C - <2.7°C

Carbon intensities (CI) and corresponding temperature increase trajectories of new vehicle investments, by financial actor. CI ranges 
correspond to decreasingly ambitious IEA power sector scenarios (2019b). The lower bounds reflect Paris-aligned power sector 
scenarios. 
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39 50% chances of limiting global temperature rise to 2°C (by 2100).

Ninety-eight percent of 2018 sales are internal combustion (ICE) vehicles. As a result, new vehicle sales are 
on a path of more than 2.7°C of warming when compared to their 2025 and 2030 CI requirements. With a 
CI of 440 gCO2/mi, 2018 new vehicles are nowhere near the 1.8°C CI target estimated for these two years 
(186 gCO2/mi and 192 gCO2/mi respectively). New investments’ CI is mainly driven by extremely misaligned 
households and business purchases. 

Combined, they represent 99% of the light road vehicle financial flows. The U.S. government, through its federal 
fleet acquisition policy and the incentives it offers on electric vehicles (DOE, 2020), is performing better. Their 
investments’ CI could be aligned with the 2025 and 2030 requirements of a 2°C scenario39, should the U.S. 
power sector be aligned with Paris Agreement goals. 

In spite of a sharp increase in recent years, the market penetration of Electric Vehicles (EVs, both Plug-in 
Hybrid and Battery) remains insufficient to impact substantially light road CO2 emissions. More importantly, 
though perceived as low-emitting assets, EVs depend on the power sector transition to lower their CI. With the 
2018 U.S. electricity CI, not all 2018 EV models match the 2025 1.8°C threshold (28% of Plug-in Hybrid and 
87% of Battery models). However, unlike petrol-fueled vehicles, EVs’ CI can decrease extensively after they 
enter the fleet (Figure B-2). As a result, 2018 EVs comply with the 1.8°C scenario in 2025 and 2030 in all three 
power sector scenarios (IEA, 2019b). In view of the above, mass roll-out of affordable EVs combined with low 
carbon power generation investments are needed.  

However, with Internal Combustion Engine (ICE) vehicles still accounting for the large majority of sales, stricter 
fuel efficiency standards need to be set. Yet, in 2020, the U.S. lowered their 2021-2026 standards’ ambitions 
(NHTSA, 2020). In that respect, the increasing market share of SUVs (50% of light vehicle sales in North 
America in 2019), is a major setback for fuel efficiency and CI improvements (IEA, 2020c). In the U.S., a per-
haps even greater challenge is to promote modal shifts towards less carbon intensive modes. In 2015, more than 
three in four workers commuted by driving alone (BTS, 2016).   

Figure B-4: Impact of power sector scenarios on EVs' carbon intensity.

Power sector scenarios (light to dark grey). <1.8°C- (green) and <2°C- (yellow)” to reflect the color changes
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3. SOLUTIONS AND NEXT STEPS
The past decade, and in particular the past three years, have brought significant growth in 
sustainable finance, especially in the power sector as renewable energy deployment has 
exploded. However, the ratio of dirty to clean power investment remains far too high. Even in 
2018, when investment in renewable energy grew to represent 60% of total power finance, 
new fossil fuel investment raised the overall carbon intensity of new generation to levels 
incompatible with a Paris-aligned decarbonization scenario

While continuing to invest in zero-carbon generation is important, emissions from existing 
fossil fuel generation is a challenge of equal magnitude in attaining Paris alignment in the 
power sector. We have identified solutions to both of these issues, which broadly target the 
following goals:

1. Halt new carbon-intensive investments 

2. Accelerate retirement of locked-in fossil-fuel generation assets

3. Continue to scale up low-carbon investments including in renewable energy, energy 
efficiency, carbon capture and storage, and carbon removal

While the solutions presented below center around three key groups of actors - public, 
private, and services providers - the breadth and intrinsic complexity of the challenge 
requires cross-sectoral collaboration between all players to deliver on Paris commitments.

3.1 SOLUTIONS FOR THE PUBLIC SECTOR

3.1.1 RAISE AMBITION AND LEVEL THE PLAYING FIELD 
FOR POWER

Policy signals are fundamental drivers for energy sector transition and decarbonization, with 
ambitious climate goals including toward net zero emissions playing a crucial role in public 
investment and policy. As renewable energy development continues to grow, there is a room 
to further develop the implementation of these targets, including through carbon pricing 
mechanisms using a two-step approach: 

• First, governments can end “positive incentives” for carbon intensive activities by 
eliminating fossil fuel subsidies – both at production level and at consumption level, as 
these distort competition between energy sources, hinder decarbonization efforts, and 
incentivize climate-harmful consumption patterns.

• Further, governments can introduce “negative incentives”40 for carbon intensive activities 
by using carbon pricing to internalize the social cost of carbon emissions, strengthening 
the business case for low-carbon products and services.

40  Or disincentives
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3.1.2 FACILITATE ACCELERATED FOSSIL FUEL PLANT 
RETIREMENTS

Currently, two-fifths of the global coal fleet has operating costs greater than the levelized 
cost of energy from new storage-backed solar and wind capacity. This means that the 
transition to a low-carbon power sector represents a huge cost savings opportunity (Bodnar 
et al., 2020). To capture these cost savings and emissions reductions, new mechanisms are 
needed to:

• Refinance coal assets to fund low-carbon investment, supporting and accelerating 
the transition. Concessional finance from governments and DFIs can drive coal plant 
retirements where coal remains cost competitive. The new low-cost capital could then 
be used to address unrecovered investment balances (e.g. outstanding loans), and to 
reinvest equity in clean energy, allowing owners to replace returns from coal plants with 
returns from renewable energy, energy storage, and grid modernization (Bodnar et al., 
2020; Kanak, 2020; Lehr et al. 2018 and 2019)

• Extend savings obtained from the transition to workers and communities to ensure a just 
transition. The net cost to society of retiring all coal capacity to replace with renewable 
generation is expected to be below zero in 2020 and generate USD 100bn in net savings 
every year by 2025. These savings that could be directed to support workers and 
communities impacted by the transition, along with a portion of the new capital raised 
through refinancing. In Europe, for example, the European Commission’s planned Just 
Transition Fund can take a leadership role, financing social support mechanisms as the 
energy system moves away from fossil fuel assets (Cameron et al., 2020). Additional 
resources may come from redirecting budgetary support for fossil fuels to clean energy 
sources (IISD, 2019).

3.1.3 PROMOTE THE USE OF PRECAUTIONARY 
PRINCIPLES IN THE ASSESSMENT OF FOSSIL FUEL 
INVESTMENT 

Climate risks are increasingly being considered by financial institutions, but measurement 
uncertainties are delaying deployment of comprehensive climate risk frameworks and 
policies. Likewise, financial regulators and supervisors have come far in recognizing the threat 
climate change represents for financial stability, but their actions so far have focused on 
promoting transparency measures such as TCFD, developing stress tests, and encouraging 
green investment (Philipponnat, 2020). By comparison, regulators have taken little action to 
discourage high emissions investment. In this regard, financial regulators could introduce:

• Precautionary principles by using high-risk default weights for situations where the 
probability of climate risk losses cannot be precisely assessed. This would curb lending to 
these activities, making them entirely reliant on equity finance (Philipponnat, 2020).41 

• Regulatory requirements to make carbon intensive loans more burdensome for lenders. 

41  Such measures already exist in the EU regulation and must now be enforced, while the adoption and enforcement of similar prudential 
requirements could be promoted globally through the engagement of the Basel Committee on Banking Supervision, and the Financial Stability Board 
(Philipponnat, 2020).
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One such tactic, commonly referred to as the “brown penalizing factor,” entails increasing 
capital requirements for lenders financing high emissions activities This would strengthen 
banks’ capital base by helping to manage unforeseen losses from stranded assets and 
reduce market failures from mispricing of climate risks (Berenguer et al., 2020)    

These approaches would enable regulators and central banks to address climate-related 
prudential risks such as potential stranded asset exposures for fossil fuel generation and 
accelerating extreme weather damage.

3.1.4 LEVERAGE THE POLITICAL AND FINANCIAL 
STRENGTH OF DEVELOPMENT FINANCE 
INSTITUTIONS TO SUPPORT THE PARIS 
AGREEMENT

Current investment from development finance institutions (DFIs) still includes some finance 
for fossil fuel power, causing a significant share of new DFI investment to be misaligned, and 
locking in fossil generation in countries that urgently need to decarbonize. However, DFIs 
also play a critical role in bridging public and private finance to maximize benefits to recipient 
countries. Therefore, DFIs – especially multilateral development banks – should:

• Utilize their status as concessional finance providers to promote the adoption of 
Paris-aligned policies and practices in governments and financial institutions (NCI, 
Germanwatch, 2018). 

• Emphasize the rate of replacement of existing fossil fuel assets with new low carbon 
alternatives as a key impact metric. Prioritizing this metric would emphasize the need to 
retire existing high-emissions generation, especially in the many countries and regions 
where adding new renewables alone is insufficient for Paris alignment due to locked-in 
emissions. This would incentivize deployment of new innovative financing mechanisms to 
co-finance the decommissioning of existing fossil capacity alongside the development of 
new renewables, enabling full Paris alignment. 

National governments can also enable DFIs to fulfill their potential as drivers of the low-
carbon finance transition by passing legislation or otherwise modifying DFIs’ governance 
frameworks to increase institutional risk appetite and investment volume. This includes 
reducing capital adequacy requirements to enable increased institutional leverage and risk 
appetite (G-24 and GGGI, 2015). MDBs have historically been well-capitalized, with equity 
to debt ratios of 30-60%, two to six times higher than those of typical private financial 
institutions, suggesting that there is a significant opportunity to increase leverage while 
maintaining financial stability. This would empower DFIs to accelerate investment in low-
carbon projects and technologies.
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3.2 SOLUTIONS FOR THE PRIVATE SECTOR 

3.2.1 EMBRACE MARKET OPPORTUNITIES IN 
RENEWABLES AND PHASE OUT FOSSIL FUELS

Large-scale private investment is required to decarbonize the power sector, presenting a 
huge market opportunity as firms rush to fill global demand for carbon-free electricity. This 
includes a half-trillion-dollar annual investment gap in renewable power as well as significant 
investment needs in other power sector decarbonization solutions, including accelerated 
decommissioning of fossil plants, expanded energy efficiency programs, and implementation 
of carbon sequestration technologies such as CCUS (IRENA & CPI, 2020). Some major 
actors have recently started shifting their investment strategies to catch up with these 
opportunities, including JPMorgan Chase (BusinessWire, 2020), and General Electric’s recent 
coal-for-wind swap investments (Seeking Alpha, 2020), while overall in the United States 
Solar and wind rose dramatically to 76% of new capacity additions (EIA, 2020).

3.2.2 EXPAND, STRENGTHEN, AND HARMONIZE 
CLIMATE RISK REPORTING AND RATING

Private coalitions and initiatives by financiers – with the support of regulators – should push 
for expanded adoption of climate risk disclosures practices by financial actors, and ensure 
that their investment teams and asset managers properly assess climate risks and prioritize 
risks and opportunities related to their (fossil fuel) investments (Nagrawala et al., 2020; 
Mercer, 2019). This is particularly relevant for financial institutions with fiduciary obligations 
to their stakeholders. 

The TCFD’s guidelines are currently the main instrument companies have been using to 
identify, assess and manage climate risks. However, to be effective, related reporting must be 
standardized across companies, and strengthened to include minimum quality requirements. 
These may include impact metrics, detailed information on how climate-related risks are 
identified and factored into both passive and active investment approaches across different 
sectors and asset classes. (Nagrawala et al. 2020, REN 2020).

3.2.3 IMPLEMENT A MORE HOLISTIC, TRANSPARENT 
APPROACH TO CLIMATE CHANGE INTEGRATING 
IMPACT THE REAL ECONOMY

Though the actions of private financial institutions cannot replace policy reform, they can 
reinforce, prepare for, and collectively move beyond the minimum requirements of existing 
policy regimes (Mitchell et al., 2020). Meaningful commitments to climate alignment 
require a conceptual shift from considering solely the financial and material risks of climate 
to assessing the potential real-world environmental and societal returns of climate action 
(Nagrawala et al. 2020). These more holistic commitments include effective stewardship and 
ownership activities, such as: 
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 − Influencing cost or availability of capital or financial services;

 − Implementing transparent voting rights42 and encouraging companies across sectors to 
transition; 

 − Lobbying and supporting governments to support sustainable investment through policy 
changes (Mitchell et al., 2020).

3.3 SOLUTIONS FOR INFORMATION SERVICE 
PROVIDERS

3.3.1 HARMONIZE DATA COLLECTION AND REPORTING 
METHODS

To ensure that actions taken by the financial sector in support of decarbonization are effective 
and that expectations are realistic, there is a need to harmonize the collection, analysis 
and presentation of information available to investors (Mitchell et al., 2020). This can be 
supported by reconciling existing and emerging initiatives to converge toward the adoption 
of standardized methodologies regarding benchmarks, scenarios, pricing of climate risks, and 
other metrics. 

3.3.1 EXPAND AVAILABILITY OF FOSSIL-FUEL FINANCE 
DATA

To have granular alignment insights on Paris-alignment trends, more transparent and 
accessible data are required, particularly on corporate-level investments. While asset-level 
transaction data are generally available for renewable energy investment, our high-emissions 
tracking recorded asset-level data for just 24% of global high-emissions power finance. Most 
listed companies report revenue information broken down by activity or line of business, but 
reporting in financial filings or annual reports is not standardized and is not always easily 
accessible, as highlighted in the EU Taxonomy report (EU-TEG, 2019), particularly with 
respect to financing for high-carbon activities such as fossil fuel power.

Further, fossil-fuel data should be expanded to cover offset efforts occurring within the 
power sector (or negative emissions), in line with net-zero principles. However, it is critical to 
acknowledge that the definition of what constitutes an offset is currently under discussion. 
IIGCC latest version of the Net Zero Investment Framework (IIGCC, 2020) recommends 
that offsetting through climate solutions should not count purchased offsets, and focus on 
the decarbonization of activities within sectors to the extent possible (e.g. for the power 
sector this would include CCS, energy efficiency solutions, anticipated decommissioning of 
plants). Oxford University has also developed a set of principles for credible carbon offsetting, 

42  Transparency of voting right records, would enable to track active ownership performance in fostering Paris alignment. This could be 
accomplished through the creation of online databases that allow the tracking of shareholder votes on the basis of date, country and name, at least 
for larger asset managers (Nagrawala et al., 2020). Although the disclosure of active ownership activities has been included in the stewardship codes 
of several countries, only 55 of asset managers discloses their voting records publicly, and of these only 70% reports data in accessible format.
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prioritizing direct reduction of own emissions, or offsets that target the removal of carbon 
from the atmosphere, and the long-term storage of emissions (Allen, et al., 2020).  

A strict approach to offsetting can ensure coherent accounting of mitigation efforts within 
sector-specific decarbonization pathways, and would reduce the risk of double counting.43 
Alternatively, if cross-sectoral offsets must be allowed, the creation of a single carbon offset 
market – or more effective and integrated linkages between existing ones - can ensure proper 
accounting and attribution of emissions reductions, avoiding double counting through the use 
of transparent global registries that can track origination and current ownership of offsets. 

3.3.2 INCORPORATE HIGH EMISSIONS ASSET RISKS 
AND ALIGNMENT STATUS IN CREDIT RATING 

Given the ratio of high emissions finance flows putting lenders at risk, credit rating agencies 
must act swiftly to develop and sharpen their focus on carbon thresholds and climate risks. 
New methods and tools are emerging amongst credit rating agencies, for example, Moody’s 
are currently using scenario analysis in their assessment of the credit impact for rated issuers 
(Moody’s, 2020). However, credit rating based on climate risks should take a wider adoption 
to influence climate aligned investment decision making. Defining and collecting data on 
high emissions assets and activities, therefore, would have a greater credit implication 
(FitchRatings, 2020) to disincentive investment and enact stricter prudential policies 
discussed above.   

3.3.3 ENHANCING CROSS-ORGANIZATION 
COORDINATION IN INVESTMENT DECISION-
MAKING.

Tools that support investment decision-making through scenario approaches must ensure 
that information on the impact of a single investment is not siloed away from other financing 
decisions occurring in parallel within or even beyond the organization. As our analysis 
demonstrates, the financing of one fossil fuel plant may alone be compatible with Paris goals 
and the flexibilities that the financing organization wants to allow itself, but when multiple 
organizations apply the same approach, the result is an aggregate emissions pathway 
incompatible with sector-wide decarbonization. This calls for service providers to enable 
cross-organizational coordination in investment decision making, with the development of 
open datasets where pipelines of high-carbon projects can be compared against the carbon 
budgets they contribute to collectively deplete. 

43  Offsets – unless strictly monitored - can determine double counting on two levels. 
-entity level: by benefit simultaneously the owners of the assets delivering the offset, and the purchaser of the carbon offset credit. 
-sector level: by simultaneously accounting reduction for the sector where asset delivering the offset is located, and the sector where the deriving 
carbon offset credit is used.
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3.4 NEXT STEPS
Our broad assessment of global power sector alignment was made possible by CPI’s previous 
methodology papers on tracking high-emissions finance and estimating the level of alignment 
of new investment, both of which contributed to the findings presented in this paper. This 
is a first attempt at applying the proposed methodology, and the analysis stemming from 
our work may evolve as more tools and data become available in the future. We therefore 
welcome any feedback to improve our methodology and analysis.   

The full series of three papers tracking and analyzing high-emissions finance and the Paris 
alignment of global investment provides a strong base for future exploration of the impact of 
finance on climate goals, and corresponding institutional action.

Having broadly surveyed the global alignment landscape for the power sector, follow-up work 
could focus on:

 − Follow-up work assessing the consistency of new (2020) power sector investment with 
Paris goals with improved methodology, data and assumptions. The new work would 
rely on novel Global Landscape of Climate Finance data covering 2020 commitments, 
more recent asset datasets to reflect the status of locked-in assets, and more ambitious 
decarbonization scenarios from the IEA, who has already updated its WEO to reflect net-
zero goals. At the same time, if requested, the underlying power sector model could be 
upgraded to account for the full interannual accounting (e.g. 2018-2030, as opposed to 
2030 only) of carbon budgets. This work would enhance the depth of our methodology, 
and help reveal whether, between 2018 (year covered in this report) and 2020, financial 
institutions have progressed in aligning new power sector investments to Paris goals, 
mindful of the narrowing carbon budgets.

 − A deeper dive on possible levers to connect capital markets to climate objectives 
and outcomes in the real economy. This report presents an initial overview of possible 
solutions to address global misalignment of investment discussed in Chapter 3. A follow 
up study could focus on high-impact countries (e.g. the most misaligned in terms of 
power sector investment including China, Bangladesh), or more mature economies that 
are struggling to quickly retire coal capacity (including Europe), and explore how current 
incentives in the financial system and in the power sector, can be corrected to support 
power sector low-carbon transition. 

 − National power sector case studies. Country- and region-level analysis of power sector 
trends and trends/patterns observed in the financial sectors were briefly explored 
in Section 2.1. Those trends could be examined in further detail in a follow-up report, 
especially as CPI’s ability to track high-emissions finance at the transaction level 
improves over time. For most countries, this would require direct collaboration with 
government agencies to obtain and apply more granular assumptions around technical 
characteristics of existing and new generation, as well as deeper transaction datasets at 
the country level. 

 − Expanding the scope of our alignment methodology within and beyond the power 
sector. Our current work only considers strictly emissions from power generation 
(carbon-positive activities), but does not track carbon-negative activities within the 
sector. For this reason, we apply a carbon intensity floor of zero to prevent aligned clean 
energy investment from registering as misaligned relative to negative overall carbon 
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intensity targets. Possible follow-up work could include full accounting of emissions 
and sectoral mitigation and offsetting efforts, as mapping net emissions from power 
plants would enable their carbon intensities to be compared against unrestricted carbon 
intensity thresholds. Investment alignment analysis can also be expanded beyond power 
generation and applied to other sectors, as discussed in the methodology papers, and 
further explored herein through a first attempt to measure alignment of the transport 
sector in the U.S. (see Box 4, Transport Alignment). 

In all cases, increased availability of higher-quality data and greater transparency from 
financial actors will be critical to improve the comprehensiveness and rigor of our approach to 
assessing alignment.
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